Número 1 | Janeiro/Março 2019 | Volume 56

SOCIEDADE BRASILEIRA DE
MOTILIDADE DIGESTIVA E
NEUROGASTROENTEROLOGIA

IS THE OFFICIAL PUBLICATION OF:
Brazilian Institute for Studies and Research in Gastroenterology and Other Specialities (IBEPEGE)
Alcides Felix Terrivel (Representative)
Brazilian College of Digestive Surgery (CBCD)
Delta Madureira Filho (President)
Brazilian Federation of Gastroenterology (FBG)
Schlioma Zaterka (President)
Brazilian Society of Digestive Endoscopy (SOBED)
Jairo Silva Alves (President)
Brazilian Society of Parenteral and Enteral Nutrition (SBNPE)
Diogo Oliveira Toledo (President)
Brazilian Digestive Motility & Neurogastroenterology Society (SBMDN)
Ricardo Guilherme Viebig (President)
Brazilian Society of Hepatology (SBH)
Paulo Lisboa Bittencourt (President)
Editor Fundador / Founding Editor
José Fernandes Pontes (IBEPEGE, São Paulo, SP)
Editor Científico / Scientific Editor
Mounib Tacla (IBEPEGE, São Paulo, SP)
Editor Executivo / Editor-in-Chief
Ricardo Guilherme Viebig (IBEPEGE, São Paulo, SP)
Editores Assistentes / Assistant
Fernando Pardini (IBEPEGE)
Osvaldo Malafaia (CBCD)
Maria do Carmo Friche Passos (FBG)
Marcelo Averbach (SOBED)
Maria Cristina Gonzalez (SBNPE)
Gerson Ricardo de Souza Domingues (SBMDN)
Mário Guimarães Pessôa (SBH)
Consultores - Brasil

Consultant - International

Adávio de Oliveira e Silva (USP, São Paulo, SP)
Angelita Habr-Gama (USP, São Paulo, SP)
Arthur B. Garrido Jr. (USP, São Paulo, SP)
Cervantes Caporossi (UFMT, Cuiabá, MT)
Desidério Roberto Kiss (USP, São Paulo, SP)
Gaspar de Jesus Lopes Filho (UNIFESP, São Paulo, SP)
Helio Moreira (UFGO, Goiânia, GO)
João Batista Marchesini (UFPR, Curitiba, PR)
Joaquim Gama Rodrigues (USP, São Paulo, SP)
Lorete Maria da Silva Kotze (PUC, Curitiba, PR)
Luiz Rohde (UFRS, Porto Alegre, RS)
Marcel Cerqueira César Machado (USP, São Paulo, SP)
Maria Aparecida C. A. Henry (UNESP, Botucatu, SP)
Paulo Roberto (FFFCMPA, Porto Alegre, RS)
Renato Bonardi (UFPR, Curitiba, PR)
Samir Rasslam (USP, São Paulo, SP)
Sérgio Brenner (UFPR, Curitiba, PR)
William Abrão Saad (USP, São Paulo, SP)

Peter Malfertheiner, MD
(Otto-von-Guericke-Universität, Magdeburg, Germany)
Francis Megraud, MD
(INSERM - U853, University of Bordeaux, Bordeaux, France)
Daniel Sifrim, MD, PhD
(Barts and The London School of Medicine and Dentistry, London, UK)
Steven Wexner MD, PhD
(Cleveland Clinic Florida, Weston, FL, USA)
Mark Scott, MD, PhD
(Royal London Hospital, London, UK)
Etsuro Yazaki , MD, PhD,
(Wingate Institute of Neurogastroenterology, London, UK)
Eamonn Martin Quigley, MD
(Houston Methodist Gastroenterology Associates)

Expediente / Editorial Office
Mariana Rodovalho
Redação e Administração / Correspondence
Rua Dr. Seng, 320 – Bela Vista – CEP 01331-020 – São Paulo, SP – Brasil – Tel.: (11) 3147-6227 – E-mail: secretariaarqgastr@hospitaligesp.com.br
Publicação Trimestral / Quarterly Publication. A revista ARQUIVOS DE GASTROENTEROLOGIA é indexada nas seguintes Bases de Dados / The journal ARCHIVES OF
GASTROENTEROLOGY is abstracted and/or indexed in: EMBASE / Excerpta Medica, Hygiene and Communicable Diseases (CAB Abstracts), LILACS, PUBMED / MEDLINE,
Periódica: Índice de Revistas Latinoamericana en Ciencias, Tropical Diseases Bulletin (CAB Abstracts). On-line texto completo / Full texts: http://www.scielo.br/ag

Editores Associados / Associate Editors
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Adérson Omar Mourão Cintra Damião (USP, São Paulo, SP)
Adriana Safatle Ribeiro (FMUSP, São Paulo, SP)
Alberto Queiroz Farias (FMUSP, São Paulo, SP)
Alfredo José Afonso Barbosa (UFMG, Belo Horizonte, MG)
Aloísio Souza Felipe Silva (HU, São Paulo, SP)
Ana Claudia de Oliveira (UFSCar, Piracicaba, SP)
Ana Maria Furkim (UFSC, Florianópolis, SC)
Andrea Bottoni (Universidade de Mogi das Cruzes, SP)
Angelo Alves de Mattos (UFCSPA, Porto Alegre, RS)
Angelo Paulo Ferrari Junior (UNIFESP, São Paulo, SP)
Ângelo Zambam de Mattos (UFCSPA, Porto Alegre, RS)
Armenio Aguiar dos Santos (UFC, Fortaleza, CE)
Ary Nasi (USP, São Paulo, SP)
Avelino Luiz Rodrigues (FMUSP, São Paulo, SP)
Ben-Hur Ferraz Neto (PUC, Sorocaba, SP)
Bruno Zilberstein (USP, São Paulo, SP)
Camila Colás Sabino de Freitas (Hospital IGESP, São Paulo, SP)
Carlos Alberto Cappellanes (Hospital Sírio Libanês, São Paulo, SP)
Carlos Eduardo Jacob (FMUSP, São Paulo, SP)
Carlos Walter Sobrado (USP, São Paulo, SP)
Claudemiro Quireze Júnior (UFGO, Goiânia, GO)
Claudia P. Marques Souza de Oliveira (USP, São Paulo, SP)
Claudio Saddy Rodriguez Coy (UNICAMP, Campinas, SP)
Cristiane Valle Tovo (UFCSPA, Porto Alegre, RS)
Cyrla Zaltman (UFRJ, Rio de Janeiro, RJ)
Dalton Marques Chaves (FMUSP, São Paulo, SP)
Dan Linetzky Waitzberg (USP, São Paulo, SP)
Daniel Sifrim (Barts and The London School of Medicine and
Dentistry, London, UK)
Decio Chinzon (FMUSP, São Paulo, SP)
Denis Pajecki (FMUSP, São Paulo, SP)
Dulce Reis Guarita (USP, São Paulo, SP)
Edison Roberto Parise (UNIFESP, São Paulo, SP)
Edmundo Machado Ferraz (UFPE, Recife, PE)
Edmundo Pessoa Lopes Neto (UFPE, Recife, PE)
Edna Frasson de Souza Montero (UNIFESP, São Paulo, SP)
Edna Strauss (Hospital do Coração, São Paulo, SP)
Edson Ide (FMUSP, São Paulo, SP)
Eduardo Guimarães Hourneaux de Moura (USP, São Paulo, SP)
Eponina Maria de Oliveira Lemme (UFRJ, Rio de Janeiro, RJ)
Everson Luiz de Almeida Artifon (FMUSP, São Paulo, SP)
Fabio Guilherme Campos (USP, São Paulo, SP)
Fabio Pinatel Lopasso (USP, São Paulo, SP)
Fauze Maluf Filho (USP, São Paulo, SP)
Fernando Pardini (IBEPEGE, São Paulo, SP)
Flair José Carrilho (USP, São Paulo, SP)
Flávio Antonio Quilici (PUC, Campinas, SP)
Flávio Cesar Viani (Universidade Cruzeiro do Sul, São Paulo, SP)
Flavio Steinwurz (Hosp. Israelita Albert Einstein, São Paulo, SP)
Gabriela Perdomo Coral (UFCSPA, Porto Alegre, RS)
Gaspar de Jesus Lopes Filho (UNIFESP, São Paulo, SP)
Gerson Ricardo de Souza Domingues (UFRJ, Rio de Janeiro, RJ)
Gilda Porta (FMUSP, São Paulo, SP)
Heitor Rosa (UFGO, Goiânia, GO)
Helma Pinchemel Cotrim (UFBA, Salvador, BA)
Horus Antony Brasil (Hospital Sírio Libanês, São Paulo, SP)
Ismael Maguilnik (Moinhos de Vento, Porto Alegre, RS)
Ivan Cecconello (FMUSP, São Paulo, SP)
Jaques Waisberg (FMABC, Santo André, SP)
João Gomes Netinho (FM São José do Rio Preto, SP)
Joaquim Prado P. de Moraes Filho (USP, São Paulo, SP)
Joel Faintuch (USP, São Paulo, SP)
Joffre Rezende Filho (UFG, Goiânia, GO)
Joffre Rezende Neto (Instituto de Gastroenterologia de Goiânia, GO)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Jorge Carim Cassab (Santa Casa, São Paulo, SP)
Jose Alejandro Piscoya Rivera (UPC, Lima, Peru)
José Celso Ardengh (USP, Ribeirão Preto, SP)
José Eduardo Monteiro da Cunha (USP, São Paulo, SP)
José Marcio Neves Jorge (USP, São Paulo, SP)
Juan Sebastian Lasa (CEMIC, Buenos Aires, Argentina)
Julio Carlos Pereira Lima (UFCSPA, Porto Alegre, RS)
Julio Cesar Bai (Hosp. Dr. Carlos Bonorino Udaondo,
Buenos Aires, Argentina)
Julio Cezar Uili Coelho (UFPR, Curitiba, PR)
Julio Yarmuch (Hosp. Clinico Universidad de Chile, Chile)
Lucia Camara de Castro Oliveira (CEPEMED, Rio de Janeiro, RJ)
Luis Fernando Corrêa Zantut (USP, São Paulo, SP)
Luis Soifer (Instituto Universitario CEMIC, Buenos Aires, Argentina)
Luiz Augusto Carneiro D’Albuquerque (USP, São Paulo, SP)
Luiz Gonzaga Vaz Coelho (UFMG, Belo Horizonte, MG)
Manoel dos Passos Galvão Neto (FMUSP, São Paulo, SP)
Marcel Autran Cesar Machado (USP, São Paulo, SP)
Marcelo Averbach (Hospital Sírio Libanês, São Paulo, SP)
Marcelo Eidi Nita (USP, São Paulo, SP)
Marcelo Gil Cliquet (PUC, Sorocaba, SP)
Marco Aurelio Santo (USP, São Paulo, SP)
Marcos Antonio Cyrillo (Hospital IGESP, São Paulo, SP)
Maria do Carmo Friche Passos (UFMG, Belo Horizonte, MG)
Mário Guimarães Pessôa (FMUSP, São Paulo, SP)
Mario Peribañez Gonzalez (Instituto de Infectologia
Emilio Ribas, São Paulo, SP)
Mauro Bafutto (Instituto Goiano de Gastroenterologia, GO)
Mauro Batista de Morais (UNIFESP, São Paulo, SP)
Mauro Sérgio Toporovski (Santa Casa, São Paulo, SP)
Milton Melciades Barbosa Costa (UFRJ, Rio de Janeiro, RJ)
Nelson Adami Andreollo (UNICAMP, Campinas, SP)
Nora Manoukian Forones (UNIFESP, São Paulo, SP)
Odery Ramos (UFPR, Curitiba, PR)
Osvaldo Malafaia (UFPR, Curitiba, PR)
Paula Bechara Poletti (Hospital do Coração, São Paulo, SP)
Paulo Gustavo Kotze (PUC, Curitiba, PR)
Paulo Herman (FMUSP, São Paulo, SP)
Paulo Lisboa Bittencourt (Hospital Português, Salvador, BA)
Paulo Sakai (USP, São Paulo, SP)
Raymundo Paraná (UFBA, Salvador, BA)
Renata Furlan Viebig (Universidade Mackenzie, São Paulo, SP)
Ricardo Correa Barbuti (HCFMUSP, São Paulo, SP)
Roberta Gonçalves da Silva (UNESP, Botucatu, SP)
Roberto Carlos Burini (UNESP, Botucatu, SP)
Roberto Oliveira Dantas (USP, Ribeirão Preto, SP)
Rodrigo Oliva Perez (USP, São Paulo, SP)
Ronaldo Mafia Cuenca (UnB, Brasília, DF)
Rosa Leonôra Salerno Soares (UFF, Niterói, RJ)
Schlioma Zaterka (USP, São Paulo, SP)
Sender Jankiel Miszputen (UNIFESP, São Paulo, SP)
Sergio Carlos Nahas (USP, São Paulo, SP)
Shirley Ramos da Rosa Utiyama (UFPR, Curitiba, PR)
Sonia Penteado (USP, São Paulo, SP)
Sthela Maria Murad Regadas (UFC, Fortaleza, CE)
Suzane Kioko Ono (USP, São Paulo, SP)
Tomás Navarro Rodrigues (FMUSP, São Paulo, SP)
Ulysses Fagundes Neto (UNIFESP, São Paulo, SP)
Ulysses Ribeiro Júnior (USP, São Paulo, SP)
Venâncio Avancini Ferreira Alves (USP, São Paulo, SP)
Vera Lucia Sdepanian (UNIFESP, São Paulo, SP)
Wallace Acioli (Hospital da Criança de Brasília, Brasília, DF)
Wellington Andraus (USP, São Paulo, SP)
Wilson Roberto Catapani (FMABC, Santo André, SP)
Yu Kar Ling Koda (Instituto da Criança, USP, São Paulo, SP)

ISSN 0004-2803
ISSN 1678-4219 - on-line
Coden ARQGA

CONTENTS

v. 56 Nº 1 Jan/Mar 2019

EDITORIAL
Anorectal functional disorders: towards a better diagnosis and treatment
Alterações da função anorretal: caminhos para melhor diagnóstico e tratamento
Renato Caram SAAD_______________________________________________________________________________ 1

ORIGINAL ARTICLES
AG-2018-98

Evaluation of carbohydrate and fiber consumption in patients with irritable bowel syndrome in
outpatient treatment
Avaliação do consumo alimentar de pacientes com síndrome do intestino irritável em
acompanhamento ambulatorial
Suzana Soares LOPES, Sender Jankiel MISZPUTEN, Anita SACHS, Maria Martha LIMA, Orlando AMBROGINI JR________________ 3

AG-2018-101 Time trends of Helicobacter pylori prevalence in Itajaí – SC: a retrospective study
of 25 years based on endoscopic database
Tendências temporais da prevalência de Helicobacter pylori em Itajaí – SC: um estudo
retrospectivo de 25 anos baseado em banco de dados endoscópicos
Fangio FERRARI, Elisa Cantú Germano DUTRA, Henrieli Correia ZANARDI, Bruno Lorenzo SCOLARO,
Odemari Miranda FERRARI__________________________________________________________________________ 10
AG-2018-103 Early weight loss outcomes and glucose metabolism parameters after banded versus
non-banded one anastomosis gastric bypass: a prospective randomized trial
Efeitos precoces do bypass gástrico de anastomose única com e sem anel sobre a perda de peso
e o metabolismo glicêmico: um estudo prospectivo randomizado
Everton CAZZO, Felipe Gilberto VALERINI, Fábio Henrique Mendonça CHAIM, Pedro França da Costa SOARES,
Almino Cardoso RAMOS, Elinton Adami CHAIM____________________________________________________________ 15
AG-2018-107 Endoscopic band ligation for the treatment of hemorrhoidal disease
Tratamento da doença hemorroidaria por ligadura elástica endoscópica
Henrique Perobelli SCHLEINSTEIN, Marcelo AVERBACH, Pedro AVERBACH, Paulo Alberto Falco Pires CORREA,
Pedro POPOUTCHI, Lucio Giovanni Battista ROSSINI________________________________________________________ 22
AG-2018-108 The correlation of neck circumference and insulin resistance in NAFLD patients
Correlação entre a circunferência dos pescoço e resistência a insulina em pacientes com DHGNA
Laura BOEMEKE, Fabiana Viegas RAIMUNDO, Márcia BOPP, Lara Rigon LEONHARDT, Sabrina Alves FERNANDES,
Cláudio Augusto MARRONI__________________________________________________________________________ 28
AG-2018-117 Anthropometric and dietetic evaluation of people with ileostomies
Avaliação antropométrica e dietética de pessoas com ileostomias
Juliano Teixeira MORAES, Ana Flávia Faria MELO, Camila ARAÚJO, Rafaela das Graças Santiago FARIA,
Nize Renê FERREIRA, Vinícius Silva BELO________________________________________________________________ 34

AG-2018-121 Chromoendoscopy using toluidine blue plus Lugol’s solution for early diagnosis of
esophageal premalignant lesions and superficial neoplasms in high-risk patients
Utilização da cromoendoscopia com azul de toluidina mais solução de Lugol para diagnóstico precoce
de lesões pré-malignas esofágicas e neoplasias superficiais em pacientes de alto risco
Jean Félix PIÑERÚA-GONSÁLVEZ, Rosanna del Carmen ZAMBRANO-INFANTINO, Sylvia BENÍTEZ________________________ 41
AG-2018-122

18
F-FDG PET/CT as an assessment tool of hepatocellular carcinoma secondary to
non-alcoholic fatty liver disease development in experimental model
PET/CT com 18F-FDG como ferramenta de avaliação do desenvolvimento de carcinoma hepatocelular
secundário a doença hepática gordurosa não alcoólica em modelo experimental
Caio de Souza LEVY, Fernando Gomes de Barros COSTA, Daniele de Paula FARIA, Jose Tadeu STEFANO, Bruno COGLIATI,
Claudia P OLIVEIRA______________________________________________________________________________ 45

AG-2018-132 Clinical and endoscopic evaluation in patients with gastroesophageal symptoms
Avaliação clínica e endoscópica em pacientes com sintomas gastroesofágicos
Aimmée Teixeira dos Santos MEIRA, Davi TANAJURA, Irineu dos Santos VIANA______________________________________ 51
AG-2018-139 Bariatric surgery and binge eating disorder: should surgeons care about it?
A literature review of prevalence and assessment tools
Cirurgia bariátrica e síndrome do comer compulsivo: o quanto os cirurgiões devem se preocupar com isso?
Uma revisão da literatura sobre a prevalência e os métodos de diagnóstico
Beatriz H TESS, Letícia MAXIMIANO-FERREIRA, Denis PAJECKI, Yuan-Pang WANG__________________________________ 55
AG-2018-141 Predictors of unsuccessful of biofeedback treatment for fecal incontinence biofeedback
for fecal incontinence in female
Fatores preditivos de insucesso do biofeedback para tratamento da incontinência fecal em mulheres
Sthela M MURAD-REGADAS, Francisco Sergio P REGADAS, Francisco Sergio P REGADAS FILHO,
José Jader de MENDONÇA FILHO, Roberto S ANDRADE FILHO, Adjra da Silva VILARINHO_____________________________ 61
AG-2018-142 Prevalence of Helicobacter pylori infection in dyspeptic patients and its association
with clinical risk factors for developing gastric adenocarcinoma
Prevalência da infecção por Helicobacter pylori em pacientes dispépticos e associação com fatores
de riscos clínicos para o desenvolvimento de adenocarcinoma gástrico
Stéfani Sousa BORGES, Amanda Ferreira Paes Landim RAMOS, Aroldo Vieira de MORAES FILHO,
Carla Afonso da Silva Bitencourt BRAGA, Lilian Carla CARNEIRO, Mônica Santiago BARBOSA_____________________________ 66
AG-2018-144 Multivariate analysis of biliary flow-related factors and post-Kasai survival in biliary
atresia patients
Análise multivariada de variáveis relacionadas ao fluxo biliar e sobrevida pós-Kasai em pacientes com atresia biliar
Alexandre Rodrigues FERREIRA, Thaís Costa Nascentes QUEIROZ, Paula Vieira Teixeira VIDIGAL,
Raquel di Paula FERREIRA, David Campos WANDERLEY, Eleonora Druve Tavares FAGUNDES____________________________ 71
AG-2018-145 Is the physician expertise in digital rectal examination of value in detecting anal tone
in comparison to anorectal manometry?
A experiência do médico examinador tem influência na avaliação do tônus anal em
comparação à manometria anorretal?
Rodrigo Ambar PINTO, Isaac José Felippe CORRÊA NETO, Sérgio Carlos NAHAS, Ilario FROEHNER JUNIOR,
Diego Fernandes Maia SOARES, Ivan CECCONELLO________________________________________________________ 79
AG-2018-149 Ultrasonography in determining the rectal diameter and rectal wall thickness in
children with and without constipation: a case-control study
A ultrassonografia na determinação do diâmetro retal e da espessura da parede retal em
crianças com e sem constipação: estudo caso-controle
Mohammad MOMENI, Mohammad MOMEN-GHARIBVAND, Niloofar KULOUEE, Hazhir JAVAHERIZADEH____________________ 84

AG-2019-04

Association of TNF-α -308G>A polymorphism with susceptibility to celiac disease:
a systematic review and meta-analysis
Associação do polimorfismo TNF-α -308G>A com susceptibilidade para doença celíaca:
uma revisão sistemática e metanálise
Majid AFLATOONIAN, Mansour MOGHIMI, Mohammad Javad AKBARIAN-BAFGHI, Majid MOROVATI-SHARIFABAD,
Mohammad Hossein JARAHZADEH, Hossein NEAMATZADEH_________________________________________________ 88

AG-2019-05

Treating simple benign esophageal strictures with Savary-Gilliard dilators:
is the rule of three still necessary?
Tratamento das estenoses esofágicas benignas simples com dilatadores de Savary-Gilliard:
ainda é necessária a regra de três?
Carlos ROBLES-MEDRANDA, Roberto OLEAS, Haydee ALVARADO-ESCOBAR, Miguel PUGA-TEJADA,
Jorge BAQUERIZO-BURGOS, Hannah PITANGA-LUKASHOK__________________________________________________ 95

AG-2019-09

Safety and efficacy of EUS-guided coil plus cyanoacrylate versus conventional cyanoacrylate
technique in the treatment of gastric varices: a randomized controlled trial
Segurança e eficácia do uso de cianoacrilato + coil guiado por ultrassom endoscópico versus técnica
convencional de cianoacrilato no tratamento de varizes gástricas: um ensaio clínico randomizado
Maira Ribeiro de Almeida LÔBO, Dalton Marques CHAVES, Diogo Turiani Hourneaux DE MOURA, Igor Braga RIBEIRO,
Eduardo IKARI, Eduardo Guimarães Hourneaux DE MOURA____________________________________________________ 99

LETTER TO EDITOR
AG-2018-153 35 years of the classification of Rezende: the importance of esophagogram in the
context of Chagas disease in Brazil
35 anos da classificação de Rezende: a importância do esofagograma no contexto da doença de
Chagas no Brasil
Ricardo Vieira TELES FILHO, Lucas Henrique Souza de AZEVÊDO, Guilherme de Matos ABE_____________________________ 106
AG-2019-26

Letter to Editor about “New index for the diagnosis of liver fibrosis in Schistosomiasis mansoni”
Carta ao Editor sobre “Novo índice biológico para o diagnóstico da fibrose hepática na
Esquistossomose mansoni”
Ana Virgínia Matos Sá BARRETO_____________________________________________________________________ 108

INSTRUCTIONS TO AUTHORS
Scope and policy
The Archives of Gastroenterology publishes originals and unseen
contributions, from national and foreign researchers, compatible
with the goals of the journal and suited to the scientific and editorials standards.
The submission of the manuscript implies that the work in full
or part(s) it has not been published in another source or means
of communication and not under review in another journal for
publication.
Only original studies, from clinical or surgical nature, new techniques and epidemiology studies are accepted. Review article are
accepted only by invitation from the Editorial Board. Case reports
are not published. The Original Article sections are: Endoscopy,
Surgery, Hepatology, Digestive Motility, Clinical Gastroenterology,
Experimental Surgery, Pediatric Gastroenterology, Gastroenterological Clinical Pathology, and Nutrition.
It also publishes Editorials, Letter to the Editor, Consensus,
Brief Communication and Supplements.
The assessment work is done impartially, anonymous and usually peer review, omitting to the reviewers, any identification of
its origin. The estimated time process is 90 days from submission.
Anonymity is guaranteed throughout the trial process. The decision
about acceptance for publication is taken by the Editorial Board.
No fee is required from authors for submission, evaluation
and publication of articles. The Archives of Gastroenterology is
available online with an open and free access. It is not necessary to
ask the journal for permission for electronic copy, provided that
the proper credit is given to the original source.
General rules
The text must be in English language. The number of authors is
limited to six for Original Articles and three for Brief Communication. Exceptions can be made in the case of multicentric studies.
The word limit for Brief Communication recommended is no
more than 2500; it may contain a figure and a table and the references do not exceed 15.
Articles of research involving human subjects must be marked
in Methods section, expressly agreed with the ethical standards
and with due informed consent of the participants. Research with
human must bring the title page the number of the opinion of the
Committee’s approval of Research Ethics. Brazilian studies should
be in accordance with Resolution 466/2012 of the National Health
Council of the Ministry of Health (Brazil), which deals with the
Code of Ethics for Human Research, and for studies outside Brazil,
shall be in accordance with the Declaration of Helsinki.
Studies involving animals should state the agreement with
international ethical principles (e.g., Committee for Research and
Ethical Issues of the International Association for the Study of Pain,
published in PAIN, 16: 109-110, 1983) and national instructions
(Laws 6638 / 79, 9605/98, 24665/34 Decree) governing animal research and bring the number of the opinion approved by the Ethics
Committee on Animal Research.
For clinical trials, the presentation of the clinical trial registration number on the Methods is mandatory. The complete list of all
clinical trials registries can be found at: http://www.who.int/ictrp/
network/primary/en/index.html.
It is recommended a cover letter with the intention in publish
on the Archives of Gastroenterology, highlighting the importance
of this publication and research. This letter must be written in the
“Author’s Cover Letter” field in the online submission.
By determination of SciELO, the adoption of ORCID as an
identifier of the authors will become mandatory from January 2019.

Therefore, the journal Archives of Gastroenterology encourages
authors to create their ORCID. As of July 1, 2018, the ORCID regis
tration of all authors will be mandatory during article submission.
Format
The submitted manuscript must be sent in Microsoft Word
format and organized as follows:
1) Title; (in English and Portuguese); for foreign authors the
translation will be done.
2) Authors names; do not insert staff positions or similar
adjectives. For each author should be described his participation in the study. (e.g. data collection, survey execution,
writing of text, statistical analysis and so on).
3) The department and institution where the work was performed.
4) The name, telephone number, electronic address and postal
correspondence address of author to whom galley proofs
and requests for reprints should be sent.
5) Acknowledgement of grants and other financial support.
Interest of conflicts must be declared or not if so. If so,
sponsors must be declared.
6) Structured Abstract (Background, Objective, Methods,
Results, and Conclusion) - The papers should be sent in
English and Portuguese (200 – 600 words); abbreviations,
footnotes and references should be avoided; for foreign
authors the translation will be done.
7) Headings (3 to 10). Always use terms of Medical Subject
Headings (MESH) list from MEDLINE. Available from:
http://www.nlm.nih.gov/mesh/meshhome.html
8) We strongly recommend this paper division: Introduction;
Methods; Results; Discussion; Conclusion; Acknowle
dgements.
9) All contributors who do not meet the criteria for authorship may be mentioned in Acknowledgments.
10) References - Archives of Gastroenterology adopts the Vancouver format. Complete text in: https://www.nlm.nih.gov/
bsd/uniform_requirements.html Cite references in the text
using Arabic numerals in the order of appearance, within
parentheses. Do not arrange the list alphabetically. For up
to six authors, list all authors. For more than six authors,
list first six authors followed by “et al.”.
11) Tables and Figures should be cited in the text in Arabic
numerals. Preferably, attached separately in JPG or PNG.
If they are inside the article, they should after the refe
rences. Please do not insert tables and figures in the middle
of the text.
12) Tables (in Microsoft Word or Excel format) - Is called
Table only when there are numeric results. Explanations
and abbreviations should be placed in the footer of
the table.
13) Figures - Photographs, graphics and drawings must be
sent in high resolution digital format (2 mb). Photos can
be colored, being left to editors to decide if the publication
will be in color or not. The Figures should contain a short
text on the subject.
Instructions for electronic manuscript submission
Submissions only through the ScholarOne interface, on SciELO
Portal:
http://mc04.manuscriptcentral.com/ag-scielo
We reiterate that no fee is required from authors for submission,
evaluation and publication of articles. The Archives of Gastroente
rology is available online with an open and free access.

SAVE THE DATE!

EM BREVE:

WWW.GASTRAO.ORG.BR

EDITORIAL

dx.doi.org/10.1590/S0004-2803.201900000-11

Anorectal functional disorders: towards a better
diagnosis and treatment
Saad RC. Anorectal functional disorders: towards a better diagnosis and treatment. Arq Gastroenterol. 2019;56(1):1-2.

The diagnosis of functional disorders in colorectal surgery
has gained more and more tools in order to understand the
underlying physiologic and anatomic changes responsible for
these symptoms. Incontinence and constipation are the leading
complains in this area, each one with its particular subgroups
(obstructed defecation, slow transit constipation, incontinence
in various levels, etc.).
Selecting patients according to the history, physical and
proper tests are the keys to obtain better results.
In this editorial I will present three papers that addresses
these issues.
In the first paper, Pinto RA et al.(1) compare the reliability
of digital rectal examination (DRE), as compared to anorectal
manometry (ARM), in accessing anal sphincter function. As
outlined by the authors, DRE performed by the colorectal
surgeon is a different exam then the DRE performed by the
urologist to evaluate the prostate or before colonoscopy. The
specialist should evaluate static and dynamic activities of the
sphincter during resting, squeeze and valssalva maneuver.
Many papers have shown a good relation between DRE
and ARM for resting and squeeze pressures, when accessing
incontinent patients as compared to controls and/or constipated,
and during attempted defecation in regarding Puborectalis activity(2,3,4). Another publication by Soh JS et al.(5) did not show
a good relation between high resolution manometry in resting
pressures when compared to DRE. Another limitation of DRE
was found in identifying sphincter defects with less than 90
degrees, as shown by Dobben AC et al.(6).
An interesting aspect of the study published in this issue of
Arquivos de Gastroenterologia is the difference found in the
accuracy of DRE when comparing senior vs junior examiner,
a finding that has to be taken in consideration when using DRE
as a selecting criteria to indicate ARM or specific treatment protocol. DRE can substitute ARM where this test is not available,
but ARM remains the gold standart for anal sphincter function
assessment, and is not operator dependent.
Despite the fact that DRE is usually a well tolerated test for

the patients, in some instances, like pediatric patients, it might
not be the case. Some times the physician may face a refusal of
the parents to allow a rectal examination in their child. In this
cases, other not invasive ways to evaluate constipation in children might be necessary, as stated by Momeni M et al.(7) in the
next paper presented. The authors point out that, in pediatric
patients, even the history can be disappointing in providing
useful information.
Although controversial, many studies show that a simple
non-invasive procedure, without any preparation, can give the
examiner some clue about the symptoms a child presents, with a
good sensitivity and specificity, using an abdominal ultrasound
to measure rectal diameter and rectal wall thickness.
The third paper by Murad-Regadas SM(8) evaluated prospectively the outcome of biofeedback (BF) treatment for fecal
incontinence.
The European Society for Neurogastroenterology & Motility
(ESNM) and American Neurogastroenterology and Motility
Society (ANMS) published in may/2015(9) its consensus about
the use of BF to treat patients with functional disorders. The
degree of evidence and recommendation for constipated patients
was rated Level 1 Grade A, but for incontinent patients was
rated Level 2, Grade B.
The study of Murad-Regadas SM et al.(8), as in the study
of Terra MP et al.(10), analyzed the results of BF treatment for
incontinent patients, looking for prognostic factor that my influence results. It is also suggested that a faster track might be
used in the up scaling of treatment for this patients, rising the
question: should bad prognoses patients be submitted to a full,
time and cost consuming, BF protocol to achieve a frustrating
result, in this often depressed patients, or should they start a
different approach to achieve a better chance of response?
Certainly, more studies should evaluate the treatment
protocols for incontinent patients, looking for a more individualized approach.
Renato Caram SAAD*

* Ex-Fellow Cleveland Clinic, Ohio, EUA. Associado da Sociedade Brasileira de Coloproctologia. Membro titular da Sociedade Brasileira de Motilidade Digestiva. Diretor Clínica Saad – Motilidade Digestiva, São Paulo, SP, Brasil.
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ABSTRACT – Background – Irritable bowel syndrome (IBS) is a chronic functional condition, which main symptoms of pain, discomfort and abdominal
distension, constipation, diarrhea, altered fecal consistency and sensation of incomplete evacuation can be influenced by the presence of dietary fiber
and fermentable carbohydrates (FODMAPs). This study aimed to assess the relationship between the quantity of fermentable carbohydrates (FODMAP) and fiber consumed by individuals diagnosed with IBS, and their classification according to the Rome III criteria. Methods – A transversal study
was carried out in the Intestinal Outpatient Clinic of the Gastroenterology Discipline of UNIFESP. The nutrients of interest for the study were: fiber,
general carbohydrates and FODMAPs, with intake quantity measured in grams, analyzed through portions consumed. A nutrition log was used, along
with a semi-quantitative questionnaire of consumption frequency. Results – The sample included 63 adult patients; 21 with constipated IBS, 21 with
diarrhea IBS, and 21 with mixed IBS. Carbohydrate intake was suboptimal in 55.6% of patients in all groups; excessive consumption was identified in
38.1% of the diarrhea group, 14.3% of the mixed group and 38.1% of the constipated group. Low consumption of carbohydrates was found in 28.6%
of diarrhea patients and 47.6% of the mixed group. A mean intake of 23 g of fiber per day was identified, lower than recommended. Conclusion – The
study identified a number of inadequacies in the consumption of different nutrients, excessive carbohydrate intake, especially FODMAPs, identified
by the respondents as responsible for a worsening of their conditions. By contrast, other food groups such as meat, eggs and dairy were consumed by
the sample population in insufficient quantities.
HEADINGS – Irritable bowel syndrome. Dietary carbohydrates, adverse effects. Carbohydrate-restricted diet. Diarrhea. Constipation.

INTRODUCTION

Irritable bowel syndrome (IBS) is a chronic functional condition, characterized by abdominal pain and/or discomfort and
altered evacuatory function (diarrhea, constipation). Patients can
also present abdominal distension, altered fecal consistency and
sensation of incomplete evacuation. One of the main diagnostic
criteria is the absence of evident organic structural substrate, such
as inflammation, infection, enzyme deficiency, among others, that
could explain the presence and persistence of symptoms(1-6).
IBS can occur in any age group, but is especially prevalent in
young adults, between 20 and 40 years of age. It usually occurs in
women, has no relevant geographical variations, despite appearing
to have a higher prevalence in the western world, and affects 10%
to 20% of the general population, according to epidemiological
studies obtained through public surveys(5,7-10).
IBS does not have clear physiopathological mechanisms involving intestinal motor dysfunction, neuroendocrine alterations,
immunological mechanisms, the composition of microbiota,
psychological stress or visceral hypersensitivity. These factors can
however contribute to the development of symptoms, in isolation

or in conjunction, as well as cognitive impairment capable of
changing the behavior of the patient(3,11,12).
Published in 1999, the Rome Criteria incorporate new aspects
of the syndrome, something updated in its third edition (Rome III)
from 2006, which establishes the diagnostic criteria for a number of
functional digestive disturbances. For IBS these are; I) the presence
of pain or abdominal discomfort that occurs with frequency for
three or more days per month over the previous three months; II)
pain present for at least the previous six months, in conjunction
with at least two of the following symptoms; III) relief at defecation,
associated change to the frequency of defecation and /or associated
with a change fecal consistency and appearance(3,11).
Despite no rigorous dietary plan being recommended for patients with this condition, individual specific intolerances should
be taken into consideration. It is first necessary to monitor feeding
habits, before making recommendations on the basis of the findings. The patient could benefit from a low-fat diet and a restriction
of foods that produce gases. Dietary fiber intake is recommended,
especially for patients suffering predominantly from constipation,
who can substantially benefit in terms of evacuatory frequency,
when combined with increased fluid intake and physical exercise.
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Some, however, do not achieve pain relief despite an improvement
in evacuatory frequency. It can also help patients with diarrhea by
better controlling intestinal peristalsis and compacted feces. This is,
an attempt to transform multiple evacuations of low volume into
fewer evacuations with increased fecal volume(7,13-19).
According to the literature, patients related the exacerbation
of symptoms with dietary aspects(8,10,16,18,20-23). Monsbakken et al.(21)
assessed 84 patients with IBS and observed that 62% reduced or
excluded something from their diets, with the intention of minimizing symptoms, these included: fats (64%), milk and dairy products
(54%), carbohydrates (43%), caffeine (41%), alcohol (27%) and
excessive protein intake (21%).
Patients with diarrhea report symptoms as a result of intake of
certain foods and opt for a restricted diet. From a physiopathological point of view, there is no clear indication for this option, since
it does not pertain to any proven lactose or gluten intolerance.
However, fatty foods have a notable laxative effect through the
stimulation of cholecystokinin (CCK). It would be appropriate
to adopt a balanced and varied diet, without many restrictions,
accompanied by pharmacological treatment(8,24,25).
Currently, there are no official guidelines recommending specific
dietary treatment for functional gastrointestinal disturbances, but
a number of researchers have focused on this topic, with growing
evidence suggesting the benefits that this diet could offer to some
patients(8,9,26,23). In a 2006 study(27), a diet of reduced FODMAPs
lead to an improvement of all intestinal symptoms in 72% of 62
patients with IBS.
At the beginning of the 2000s, Peter Gibson and Sue Shepherd
created a restricted diet for FODMAPs that aimed to ameliorate
the symptoms of functional gastrointestinal disturbances. They are
osmotically active nutrients that ferment quickly, causing digestive
effects in some individuals(28) (FIGURE 1).
Fructose Fructan Lactose Galactan

Polyols

Diet

Osmotic load

Quickly fermentable
substrate

Physiological
effects

Water

Gas production

Luminal distension
Symptoms
Motility
changes

Pain and
discomfort

Gas

FIGURE 1. Relation between FODMAPs and functional intestinal
symptoms(32).

FODMAPs include foodstuffs that contain fructose (apples, pears, watermelon and honey), vegetables rich in fructan
(onions, asparagus, artichoke and leek), wheat-based products
(bread, doughs in general), sorbitol (artificial sweeteners) and
raffinose (cabbage, lentils and beans). Although highly restrictive,
a FODMAP free diet generally brings notable benefits to IBS
patients(8,9,16,19,23,29,30).
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In both diarrhea and constipation patients, the recommended
treatment is a reduction in fermentable carbohydrates, especially
those with short chains, such as fructose, oligosaccharides, disaccharides, monosaccharides, fermentable polyols, lactose and sorbitol, described as FODMAPs. It is likely that deficiencies of specific
enzymes related to these intolerances are the cause of intestinal
hypersensitivity present in this population, which responds to abdominal distension and increased water secretion in an exaggerated
manner due to the incomplete absorption of these carbohydrates,
rather than of IBS itself(6,9,15,16,19,31).
Ong et al.(33) assessed two groups of 15 patients, an identical
number of healthy volunteers and patients with IBS, and submitted
them to hydrogen and methane measurement in expired air. The
IBS group produced higher levels of both gases over the course of
a day with a FODMAP-rich diet, demonstrating that gastrointestinal symptoms are significantly induced by the consumption of
these sugars; the healthy volunteers reported only an increase in
the amount of gas produced.
This study aimed to measure the quantity of fermentable carbohydrates (FODMAPs) and fiber intake in patients with IBS and correlate it with the classification model defined by the Rome III criteria.
METHODS

This descriptive transversal study included 65 patients with irritable bowel syndrome, selected at random, with either constipation,
diarrhea or mixed (alternating between constipation and diarrhea).
They were treated in the Outpatient Clinic of Intestinal Disease
of the Gastroenterology Department of the School of Medicine –
Federal University of São Paulo, Brazil. All included patients were
previously advised about the research, and were only included after
signing the Terms of Consent. The study was approved by the Ethics
Board of the Federal University of São Paulo (UNIFESP).
Definition of sample
Patients between 18 and 65 years of age were analyzed with
clinical diagnosis of irritable bowel syndrome. The following were
exclusion criteria: pregnancy/breast-feeding, previous history of
surgery on the digestive system, organic diseases that could interfere
with the research objectives.
• Nutrients chosen for the study: the nutrients chosen for study
in this research were carbohydrates and fiber, the quantity of
which was calculated in grams.
• Patients received a tailored dietary orientation, taking the
type of attack and the foods that triggered the symptoms
into account and provided an individualized dietary menu
with FODMAP food restrictions. In this sense, the foods
that were most often identified by patients as exacerbating
symptoms were bread, cake, pasta, milk and dairy products,
cabbage, beans, raw vegetables, soft drinks, alcoholic drinks,
fructose, sorbitol and caffeine.
• Research materials: the research materials used were intake
diary and a semi-quantitative questionnaire on dietary eating
frequency.
• Patient data: identification, sex, level of education, age,
profession, symptom duration and associated diseases.
The semi- quantitative questionnaire of eating or dietary habits
was based on the one used by Cardoso(34) and Slater(35), categorizing
foods into 10 groups; cereals, wholegrain cereals, sugars, vegetables,
leaves, fruits, fats, dairy, meats and beverages.
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All foods in the questionnaire were reported as domestic measures converted into grams, using the table set out by the Department of Nutrition at the Federal University of Rio de Janeiro(36),
consumption patterns were recorded for one month and was applied
by the interviewer.
Food consumption was analyzed by the online program NutriQuanti(37), which initially transforms consumed frequency into daily
consumption by estimating the quantity of each foodstuff and then
calculating calories, fiber and carbohydrate intake.
With the aim of increasing the accuracy of the data collected,
they were categorized into daily, weekly, fortnightly, monthly and
never. How frequently each group is consumed was recorded according to these categories.
Analysis and statistics
According to protocol, we considered the minimum “n” as 20
patients for each group (constipated, diarrhea and mixed); this
inclusion was random up to the attainment of the target number
of individuals. The data were organized according to the original
values and represented visually.
Data are presented first as mean, median, minimum and maximum values, standard deviation, absolute and relative frequency
(percentage), and boxplot and bar charts(38).
Inferential analyses used to confirm or refute the findings were:
analysis of variation from a fixed value(39) in group comparison
[constipation (C), diarrhea (D) and mixed (M)], according to carbohydrate consumption (g) and fiber (g). Pearson’s chi-squared test(40)
was used for analysis of the groups (C, D and M), according to
consumption (adequate, inadequate) of carbohydrates, fiber and fats.
In all conclusions obtained through inferential analysis, statistical significance was considered at 95%.
All data were analyzed using R Package v 2.15.2 and Statistica
version 12.
For proper use of ANOVA to compare groups for consumption of
fiber and carbohydrates, the data was processed logarithmically (log).
RESULTS

Two individuals were excluded from the analysis, because the
initial screening interview revealed diabetes mellitus, meaning that
from an initial 65 patients interviewed, 63 were included in the
study. 53 (84.1%) were female, and the median age was 57 years.
Descriptive analysis sought to characterize patients included
in the sample according to their food consumption. Therefore,
quantity of fiber, general carbohydrates and FODMAPs consumed
was assessed.
The patients were referred to a gastroenterologist following
diagnosis of IBS by Rome III criteria according to the characteristics of bowel movements.
Patients were grouped according to predominant symptom of
IBS (constipated, diarrhea or mixed) and evacuatory frequency in
TABLE 1, as established during the preliminary interview.
TABLE 1. Distribution of the number and percentage of patients with
irritable bowel syndrome according to predominant characteristics of
bowel movements (evacuatory frequency).
Bowel movement
(n)
%
Constipated (<3 evacuations/week)
21
33.33
Diarrhea (>3 evacuations/day)
21
33.33
Mixed (alternating constipation/diarrhea)
21
33.33
Total
63
100

Foods and symptoms
When patients were asked whether any foods worsened their
symptoms, all responded affirmatively. The most commonly cited
foods with low tolerance were: raw vegetables, FODMAPs such as
bread, cake, potato, dairy and legumes (beans, lentils, peas, chickpeas) (TABLE 2). However, a substantial percentage of patients
(79.3%) preferred not to modify or exclude them from their diets.
TABLE 2. Numerical and percentual distribution of FODMAPs cited as
causes of worsening of symptoms of IBS.
Foods (groups)

n (%)

White bread, cake, pasta, potato

47 (75.0)

Dairy products

40 (63.0)

Beans, peas, lentils, chickpeas

39 (62.0)

Raw vegetables

51 (81.0)

Soft drinks

28 (44.0)

Dried fruits

25 (39.6)

Alcoholic

10 (15.8)

Sweeteners

09 (14.2)

Carbohydrates and fiber
In the assessment of food intake, involving the sum of all the
groups (TABLE 3), the semi-quantitative questionnaire identified
a mean value of 256 g/day of carbohydrates and 23 g/day of fiber.
The mean percentage distribution, calculated for the whole sample,
was 52% for carbohydrates, as recommended (45% to 65%), which
was considered adequate, and fiber, which was below the recommended levels (25-38 g/day)(41).
TABLE 3. Descriptive measures of the mean consumption of carbohydrates
(CHO, g/day) and dietary fiber (g/day) for all groups.
Variable

Mean

SD

Min

Median

Max

CHO (g/day)

256.08

82.09

108.58

250.86

565.6

Fiber (g/day)

23.06

10.18

7.76

21.45

58.77

• Carbohydrates
The results in TABLE 4 show consumption of carbohydrates
in grams in FIGURE 2.
TABLE 4. Adequate and inadequate consumption of carbohydrates (CHO,
g/day) in the groups of constipation (C), diarrhea (D) and mixed (M).
Groups
C
CHO
consumption (n)

D

Total

M

%

(n)

%

(n)

%

(n)

%

Adequate

13

61.9

7

33.3

8

38.1

28

44.4

Inadequate

8

38.1

14

66.7

13

61.9

35

55.6

Total

21 100.0

21 100.0

21 100.0

63 100.0
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FIGURE 2. Daily intake of carbohydrates (g) of the groups constipation
(C), diarrhea (D) and mixed (M). No statistically significant differences
were identified (P=0.266).

FIGURE 3. Daily intake of dietary fiber in the three analyzed groups:
constipation (C), diarrhea (D) and mixed (M).

TABLE 4 shows a higher number of individuals with inadequate carbohydrate consumption in the diarrhea and mixed
groups. There were no statistically significant correlations between
the groups (P=0.136).

Results in follow-up
Of the patients who returned to the outpatient clinic; 53.97%
(n=34) did not show any progress, continuing to suffer attacks,
although they had not followed the dietary recommendations;
23.81% (n=15), improved significantly, reporting the changes made
to dietary habits, as well as the use of medication. Ten patients did
not return for follow-up (15.87%) and four were released from the
outpatient clinic (6.35%) (TABLE 6).

• Fiber
In the mixed group, consumption of fiber in patients of both
sexes was below the recommended level.
There were 16 patients in the constipated group (76.2%), 15
in the diarrhea group (71.4%) and 13 (61.9%) in the mixed group
who consumed less than the recommended amount of dietary
fiber (TABLE 5).
TABLE 5. Adequate and inadequate consumption of dietary fiber in the
three analyzed groups: constipation (C), diarrhea (D) and mixed (M).
Groups
C
Fiber
consumption (n)

D

Total

M

%

(n)

%

(n)

%

(n)

%

8

38.1

19

30.2

13

61.9

44

69.8

Adequate

5

23.8

6

28.6

Inadequate

16

76.2

15

71.4

Total

21 100.0

21 100.0

21 100.0

63 100.0

For fiber, TABLE 5 shows a higher number of patients with
inadequate consumption in the constipated group. There was no
statistically significant correlation between groups (P=0.590).
There is little variation between the groups. The median values
are similar, there is no statistically significant difference between
them (P=0.644). The total population had values below the recommendation, with group C having the lowest compared to D and
M (FIGURE 3).
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TABLE 6. Patient results during follow-up at outpatient clinic.
Results

(n)

(%)

With symptoms (did not change eating habits)

34

53.97

Without symptoms (changed eating habits)

15

23.81

Did not return

10

15.87

Released from outpatient clinic

4

6.35

Total

63

100

Patients received tailored dietary orientation, taking the type
of attack and the foods that trigger the symptoms into account.
In this sense, the foods that were most often identified by patients
as exacerbating symptoms were bread, cake, pasta, milk and dairy
products, cabbage, beans, raw vegetables, soft drinks, alcoholic
drinks, fructose, sorbitol and caffeine.
DISCUSSION

Epidemiology
This study aimed to understand the nutritional and dietary
aspects related to symptoms in outpatient patients with IBS, and
the relationship with IBS classification.
The majority of patients included were female (n=53); this
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is to be expected from a convenience sample given that IBS is
more prevalent among women. The reason for this is unclear, but
it appears, to be related to women’s willingness to seek medical
attention and cultural and social factors, according to epidemiological studies(8,16,25).
As outpatients already under medication treatment, patients
were classified as constipated (<3 evacuations/week), with diarrhea
(>3 evacuations/day) or mixed (alternating between constipation
and diarrhea). The frequency of the three types is highly variable,
but generally in the West, the prevalence of each classification is
relatively similar (around 30% for each). Some studies, however,
relate that IBS with diarrhea or mixed are the most prevalent(6,18,42).
In the sample in this study the groups were chosen to be of equal
size to help statistical analysis, and because it is a descriptive study.
Global evaluation of intolerances for diverse food groups
All of our patients reported that their symptoms were aggravated by some foods containing dairy products, beans, peas, dried
fruits, white bread, cake, pasta, raw vegetables, alcohol, soft drinks
and sweeteners. Some publications have already shown that exclusion of these foods from the diet can help up to 70% of IBS patients,
and up 80% of them specifically without FODMAPs(6,9,10,15,16,23).
Monsbakken, et al.(21) described some symptoms of intolerance in
70% of individuals with IBS for dairy products, onion, cabbage,
chocolate, coffee, teas, peas, chili, beer, apple and wheat. Halper
et al.(22) assessed 1242 patients with IBS, were recruited from the
internal medicine and GI clinics at the University of North Carolina, Chapel Hill (UNC) and reported spontaneous restrictions
that the patients made for some foods: fats, dairy products, sugars,
caffeine, alcohol and meat.
Carbohydrates
Fermentable carbohydrates (FODMAPs) present in cabbage,
broccoli and beans are considered the main triggers of symptoms(8,15,16). In fact, leguminous vegetables (beans, lentils, peas,
chickpeas), bread, pasta, cake, dairy were cited by patients as the
main foods for which they had intolerances, and whose intake was
directly correlated with complaints of IBS symptoms (TABLE 2).
Halmos et al.(43) studied 30 patients with IBS, were recruited between
April 2009 and June 2011 via advertisements in breath testing centers, community newspapers, and through word of mouth, study by
Eastern Health and Monash University Human Research, testing
a FODMAP-restricted diet for 21 days. The patients’ conditions
improved, and they reported reduced gastrointestinal symptoms
compared to their usual eating habits.
Several clinical trials have reported that reducing intake of
high-FODMAP foods achieves adequate symptom relief in approximately 70% of IBS patients(8). A meta-analysis reported the
efficacy of a low-FODMAP diet on the functional gastrointestinal
symptoms associated with IBS, and found a significant improvement in symptom severity and quality of life scores compared to
patients receiving a regular Western diet(44).
Fernandez et al.(45) assessed gastrointestinal manifestations in 25
patients in the outpatient clinic with IBS and 20 healthy volunteers
after consuming lactose, sorbitol, fructose and sucrose. Followed by
a period these foods were excluded for the IBS patients. The results
showed that malabsorption of some of the sugars tested occurred
in up to 90% of patients assessed, with most frequent complaints
from individuals with IBS. In this group, 40% improved after excluding these substances from their diets. Therefore, the authors

conclude that malabsorption of these sugars is common in healthy
people as well as those with IBS, who show greater sensitivity to
unabsorbed carbohydrates.
In this study, carbohydrate consumption was not at the recommended level in 35 (55.6%) cases. Excessive intake was found in 8
(38.1%) patients with diarrhea, 3 (14.3%) in the mixed group and
8 (38.1%) in the constipated group and low in 6 (28.6%) cases of
diarrhea a and 10 (47.6%) of the mixed group; 44.4% of individuals in all groups had an adequate intake of these products (n=28)
(TABLE 4).
The mean percentage distribution of carbohydrates in a normal
diet is between 45% and 65%, values considered balanced according to recommended daily intakes (RDI)(41). The mean value found
among the participants in this study was 52%; a mean intake of
256 g/day, which is considered adequate (TABLE 3).
For patients in groups D and M, where consumption of FODMAPs was excessive, patients were advised to reduce intake at the
first nutritional consultation, on the basis that a diet that restricts
these items generates benefits for patients with IBS(6,8-10,15,16,18,43).
Equally, those classified as either C or M had this alteration suggested. Despite the exclusion/inclusion technique seeming simple,
a nutritionist’s guidance is required for the patient to be able to adhere to the diet without compromising their nutritional states(10,33).
Dietary fiber
Increasing dietary fiber content in a diet can substantially
improve the fecal consistency and frequency of bowel movements
in patients with IBS. However, for some with constipation excessive soluble fiber can contribute to worsening pain and luminal
distension caused by excessive gas production(19,46). McFarland and
Dimidi(19,47) refer to the fact that fermentation of fibrous carbohydrates are poorly digested, and are not absorbed by the intestine,
through the intestinal microbiota that promote the conversion of
dietary fiber into short-chain fatty acids (SCFA) and gases. This
seems to explain inadequate fiber consumption in part of our assessed population in this study, with a relative predominance in
the constipated group.
In both sexes, 69.8% (n=44) of patients consumed an inadequate amount of fiber, below recommended intake; 15 in the
diarrhea group (71.4%), 16 (76.2%) in the constipated group and 13
(61.9%) in the mixed group, while just 19 (30.2%) from the general
population had sufficient fiber consumption (TABLE 5).
Traditionally, the diet of choice for the treatment of IBS involved a large quantity of fiber, because the syndrome could be
exacerbated by low intake, but according to Boasaeus’s publication
differences between fiber consumption between healthy subjects
and IBS patients is not confirmed(48).
In a simplified form, fiber is classified as either soluble or insoluble. Soluble fiber dissolves in water, forming viscous gels. They
are not digested in the small intestine and are easily fermented by
the microflora in the large intestine. These are pectin, gums, inulin
and some hemicelluloses. Insoluble fiber does not dissolve in water,
and therefore does not form a gel, meaning that its fermentation
is limited. The insolubles are lignin, cellulose and some hemicelluloses. The majority of fiber containing foods are constituted by a
ratio of one third of soluble fiber to two thirds of insoluble fiber(49).
Hammonds et al.(50) observed in a systematic review of 13
studies with fiber supplementation in IBS subjects that just one
identified an improvement in symptoms with this strategy. Mahan et al.(51) conclude that fiber increase up to the recommended
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levels helps to normalize gastrointestinal function in individuals
with all types of IBS. However, higher quantities of whole wheat
are no longer recommended, because they can exacerbate some
symptoms in these patients. According to Birtwhistle(52), soluble
fiber becomes effective especially in cases of constipation IBS, but
not for abdominal pain.
According to the literature, a fiber-rich diet can exert a positive effect on the group of patients with constipation, particularly
in those with intake below recommended(5,18,19,53). However, there
is no general recommendation for soluble and insoluble fiber
consumption for patients with IBS. In predominantly constipated
individuals there is a significant improvement with a consumption
of 25 to 38 g/day, values adequate according to RDIs(41). Mean of
23 g/day was observed in patients included in this study, below
recommended (TABLE 3).
Intake questionnaire
Similar to other publications, this study also has a limiting
factor related to the population that composes our study; memory
bias with regards to foods that are not tolerated.
When presented with a list for this identification, some had
difficulty in remembering foods that had worsened their symptoms
with precision. This can also occur during the application of the
semi-quantitative feeding frequency questionnaire. In studies of
dietary evaluation it is common for researchers to depend on the
memory of individuals to recognize foods that reduce or accentuate attacks(10,34,54).
Final considerations
Patients with IBS need to be treated and supported by a specialized multiprofessional team. Dietary intervention has become
important as it is associated with an improved quality of life and,
when carried out effectively, can maintain the patient nutritionally
healthy as well as reducing intestinal symptoms(9,15,18,23).
It is recommended that follow up utilizes a wide and integrated
approach that is tailored to the specific alleviating and aggravating factors of the symptomatology. A good working relationship
between the professionals is essential, explaining to the patient
that the symptoms are the result of functional disturbances and
not serious illness.
There are no tools or recommendations specific to the diets

indicated for patients with IBS, because they should be tailored
according to the individual intolerances(54). A careful review of
eating habits is necessary in order to suggest an appropriate diet,
with special attention to those that increase symptoms, like lactose,
sorbitol, fructose and fat.
During the appointment, other disturbances in patients with IBS
were observed, relating to quality of life and psychological alterations, social relationship issues, worries about diet and fear of cancer.
Not every patient accepts changing eating habits, often for lack of
economic resources or difficulty in finding the recommended foods.
CONCLUSION

This study, involving outpatients of a health public service in
São Paulo, allowed the researchers to recognize various inadequacies in the consumption of different food groups, particularly excessive carbohydrates, including FODMAPs, identified by patients as
responsible for their symptoms worsening. On the other hand, vital
nutrients found such as dairy were consumed in quantities below
the recommended levels, as well as dietary fiber.
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Lopes SS, Miszputen SJ, Sachs A, Lima MM, Ambrogini Jr O. Avaliação do consumo alimentar de pacientes com síndrome do intestino irritável em
acompanhamento ambulatorial. Arq Gastroenterol. 2019;56(1):3-9.
RESUMO – Contexto – A síndrome do intestino irritável é um distúrbio funcional crônico, no qual a dieta, principalmente o teor de fibra dietética
e presença de carboidratos fermentativos (FODMAPs) podem influenciar nos principais sintomas: dores, desconforto e/ou distensão abdominal,
constipação, diarreia, alteração na consistência das fezes, sensação de evacuação incompleta. Objetivo – Este estudo teve como objetivo avaliar as
quantidades de carboidratos fermentativos (FODMAP) e fibras consumidas por indivíduos com o diagnóstico de síndrome do intestino irritável e
relacionar com seu modelo da classificação, segundo os critérios Roma III. Métodos – Estudo transversal, realizado no Ambulatório de Doenças
Intestinais da Disciplina de Gastroenterologia/UNIFESP. Os nutrientes de interesse para o estudo foram: fibras, carboidratos em geral e FODMAPs,
calculando-se suas quantidades em gramas, analisadas através das porções consumidas. Os instrumentos de pesquisa utilizados: ficha de acompanhamento nutricional e questionário de frequência alimentar semi-quantitativo. Resultados – A amostra incluiu 63 pacientes adultos, com síndrome
do intestino irritável constipado (21), diarreico (21) e misto (21). O consumo de carboidratos mostrou-se inadequado em 55,6% dos indivíduos em
todos os grupos; os que tinham alto consumo (38,1%) pertenciam ao grupo diarreia, 14,3% ao misto e 38,1 % ao constipado. Baixo consumo deste
nutriente foi 28,6% nos casos de diarreia e 47,6% do misto. Observamos uma ingestão média de fibras equivalente à 23 g/dia, nos três grupos, inferior
ao recomendado. Conclusão – O estudo permitiu reconhecer várias inadequações no consumo dos diferentes grupos de alimentos, particularmente
excesso de carboidratos, incluindo os classificados como FODMAPs, identificados pelos doentes como responsáveis pela piora das suas queixas. Em
contrapartida, nutrientes fundamentais, como carnes, ovos, leite e derivados estiveram referidos em níveis abaixo do recomendado.
DESCRITORES – Síndrome do intestino irritável. Carboidratos da dieta, efeitos adversos. Dieta com restrição de carboidratos. Diarreia. Constipação intestinal.
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ABSTRACT – Background – The bacterium Helicobacter pylori is strongly associated with the development of gastric adenocarcinoma. Currently, the
prevalence in developed countries is 40%, but this value increases considerably in developing countries, which can reach rates bigger than 90%. Objective – The objective of this study was to determine the mean and annual prevalence of Helicobacter pylori infection in patients from Itajaí during
the period from July 1992 to April 2016, as well as the gender and age groups most affected. Methods – After consent of the clinical director of the
Gastroclinica Itajaí and confidentiality commitment about the research, the database of the Endoscopy Service of the clinic was evaluated. All the
patients who underwent their first upper digestive endoscopy with urease test and/or histological analysis were included. The data were submitted to
statistical analysis of prevalence by gender, age group and years of study, with subsequent correction through the confidence interval. Results – The
mean prevalence of Helicobacter pylori infection thru all years of study was 50.07%. With the calculation of the annual prevalences, it was evident
the gradual reduction of infection in the population of Itajaí, that was 81.3% in 1992, declining to 33% in the year of 2016. When classifying the
prevalence of infection by gender, it was higher in males (53.59%), and gender distribution by age group showed no statistically significant difference
among genders between the ages of 40 and 80 years. In relation to the age group, the highest prevalence was in the group between 40 and 49 years.
Conclusion – Although this study is retrospective and based on endoscopic database analysis, without access to clinical data of patients such as prior
use of proton pump inhibitor and antibiotics to endoscopy, its results are important because they may reflect the current panorama of Helicobacter
pylori infection in the city under study, where it has been presenting a gradual reduction of prevalence over the years, with current rates similar to that
of developed countries (33%). Future studies are needed to confirm our data.
HEADINGS – Helicobacter infections. Prevalence. Epidemiology.

INTRODUCTION

The bacterium Helicobacter pylori is a gram-negative bacillus
that was discovered in 1983, only about a century after the onset
of pathological stomach analysis. It presents as main reservoir the
human stomach, colonizing its epithelium. Several studies have
already demonstrated its relationship with gastrointestinal diseases, and the presence of the bacterium is a risk factor for chronic
and atrophic gastritis, peptic ulcer disease, intestinal metaplasia,
gastric adenocarcinoma and mucosal lymphoid tissue lymphoma
(MALT)(1,2,3).
In 1994, the International Agency for Research on Cancer
(IARC) classified Helicobacter pylori as a group I carcinogen
with proven carcinogenic activity for low-grade gastric B-cell
lymphoma and for distal adenocarcinoma. At the time, it was
estimated that 60% of gastric cancers and 5.5% of the total
number of cancer cases registered worldwide would be caused
by this bacterium(2).
In addition, its study is important due to the high prevalence

rate worldwide, which affects around 50% of the population. Developing countries achieve rates of up to 90%, while in developed
countries rates are generally below 40%. Long-term infection
significantly increases the risk of developing site-specific and even
extra-digestive diseases, such as idiopathic thrombocytopenic
purpura and idiopathic iron deficiency anemia(4,5,6).
Since little is known about the epidemiological trends of this
infection in the city of Itajaí – Santa Catarina (SC) – Brazil, besides
the importance of the infection of this microorganism and the scale
of its consequences, it is essential to carry out epidemiological studies in order to determine the current panorama of this infection
and associated diseases.
Thus, the objective of this study was to determine the prevalence of Helicobacter pylori infection in patients submitted to
upper gastrointestinal endoscopy at Gastroclínica Itajaí during
the period from July 1992 to March 2016, as well as to analyze the
annual prevalence of Helicobacter pylori infection in the period
studied and determine the age and gender in which there is a higher
prevalence of infection.
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METHODS

Study population and data collection
This retrospective study was carried out at Gastroclínica Itajaí,
a referral center in Santa Catarina – Brazil which attends patients
from private and public health system. Patient informed consent
forms were waived since this is a retrospective study based in archived database.
The research protocol was approved by the Research Ethics
Committee of the Universidade do Vale do Itajaí (UNIVALI),
under registration number 54191016.2.0000.0120.
After consent of the clinical director of the Gastroclinica Itajaí
and confidentiality commitment about the research, the database
of the Endoscopy Service of the clinic was evaluated. The database
had reports of 41174 upper endoscopic exams performed between
June 1992 to April 2016.
Inclusion criteria
The study included the data of the patients first upper endoscopy at the clinic, with biopsies of the antrum and gastric body for
urease test and/or histological analysis, independent of gender, age
or ethnicity during the period of June 1992 to April 2016.
Exclusion criteria
Patients without urease test and/or histology results.
Subsequent endoscopies or pathology control endoscopies of
the same patient were excluded.
Data analysis
Patients whose urease test acquired pink-violet staining were
determined positive for Helicobacter pylori infection in the time
determined by the kit used (Uretest®, Renylab Ltda., Minas Gerais,
Brazil), at room temperature.
In relation to the histological analysis, the slides considered
positive were the ones that stained by hematoxylin-eosin and later
by Giemsa evidenced the presence of Helicobacter pylori.
Data were analyzed with the 15.25 version of Microsoft Excel
2016® software and the whole period prevalence and annual prevalence were calculated stratified both by sex and age group. The
prevalence was expressed as the percentage of patients with positive
urease test and/or gastric biopsy among all the exams performed.
The age group comprised the following groups: younger than 20
years; between 20–29; 30–39; 40–49; 50–59; 60–69; 70–79 and over
80 years old. After the determination of the prevalence, the values
found were corrected with a confidence interval for a ratio with
probability of error P=0.05, which corresponds to a reliability of
the data of 95%.

Ethical considerations
Because it is a retrospective study of database analysis, the risks
involved disclosure of confidential data, as well as the use of the
sample for further research without authorization. The confidentiality and privacy of the data was ensured, ensuring the non-use
of the information in other works. There was no access to medical
records, since the data were imported from a previously existing
database in the endoscopy sector of Gastroclínica Itajaí.
RESULTS

Of the 41,174 endoscopies present in the database, 20,398 exams
were selected after applying the inclusion criteria, of which 11,960
(58.6%) were female and 8,438 (41.4%) were male. The mean age was
40.96 years, ranging from 9 to 96 years. When taking into consideration the method of diagnosis of Helicobacter pylori, 924 (4.53%) patients were evaluated by histology and 19,474 (95.47%) by urease test.
The total prevalence of Helicobacter pylori infection in the
period studied (June 1992 to April 2016) was 50.07%, corresponding to 10,213 patients.
When classifying the prevalence of the infection by gender, we
noticed that it was higher in males, corresponding to 53.59% of the
sample of male patients positive for the infection. Analyzing the
distribution of genders by age group of patients with Helicobacter
pylori infection, we observed a higher prevalence in males in all
age groups, with the exception of patients in the 70–79 age group,
where the proportion of female patients with infection was higher
(FIGURE 1, TABLE 1). However, after the confidence interval was
calculated, it was demonstrated that there is no statistically significant difference between genders between the ages of 40 to 80 years.

FIGURE 1. Percentage distribution by gender and age group of patients
positive for Helicobacter pylori infection in Itajaí during all period of study
(1992-2016). F: female; M: male.

TABLE 1. Distribution of Helicobacter pylori infection according to gender by age group (whole period).
Age group (years)
< 20 years
20-29
30-39
40-49
50-59
Total Hp.+ (n)
Female
729
2600
2709
2444
1832
Male
296
1852
2206
1780
1182
Hp.+ (%) with CI P=0.05
29.5%
41.4%
51.5%
56.7%
51.9%(49.6Female
(26.2-32.8) (39.5-43.3) (49.6-53.4) (54.7-58.7)
54.1)
40.5%
52.4%
58.3%
58.0%
54.9%
Male
(34.9-46.1) (50.1-54.7) (56.2-60.4) (55.7-60.3) (52.1-57.7)

60-69

70-79

> 80

1050
739

472
315

123
68

42.8%
(39.8-45.8)
42.9%
(39.3-46.5)

39.6%
(35.2-44.0)
37.8%
(32.4-43.1)

26.0%
(18.3-33.8)
42.6%
(30.9-54.4)

Hp. + = Helicobacter pylori positive; CI = Confidence interval
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When evaluating the distribution of patients positive for the
infection by age group, we found that the prevalence is higher between 40 and 49 years, with a total of 2418 patients (57.2%). This
value did not present a statistically significant difference in relation
to the adjacent decade (30–39 years), which does not occur when
compared to others age groups. In the group of patients younger
than 20 years, the prevalence was lower than the group of adults,
with a prevalence of 32.7% (FIGURE 2, TABLE 2).

After these analyzes, we calculated the prevalence for each year
of study (TABLE 3), in order to obtain a behavior pattern curve of
Helicobacter pylori infection in Itajaí. For greater reliability of the
results, we excluded the values referring to the year 1992 because
the sample was very reduced when compared to the other years.
The data show that initially the pattern of Helicobacter pylori
infection was similar to developing regions, with a rate of 81.3%
in 1993. Over time, the behavior of this infection became similar
to developed regions, with the value of 33% in 2016 (FIGURE 3).

FIGURE 2. Percentage distribution by age group of patients positive for
Helicobacter pylori infection in Itajaí during all period of study (1992-2016).

FIGURE 3. Behavior pattern curve of Helicobacter pylori infection in Itajaí
from the annual prevalence rates.

TABLE 2. Distribution of Helicobacter pylori infection by age group (whole period).
Age group (years)

< 20 years

20-29

30-39

40-49

50-59

60-69

70-79

> 80

Total Hp.+ (n)

1025
32.7%
(29.8-35.6)

4452
46.0%
(44.5-47.4)

4915
54.5%
(53.2-55.9)

4224
57.2%
(55.8-58.7)

3014
53.1%
(51.3-54.8)

1789
42.8%
(40.5-45.1)

787
38.9%
(35.5-42.3)

191
32.6%
(25.9-39.2)

Hp.+ (%) with CI P=0.05

Hp. + = Helicobacter pylori positive; CI: confidence interval.

TABLE 3. Total sample per year and annual prevalence rate of Helicobacter pylori infection by gender.
Year
1992
1993
1994
1995
1996
1997
1998
1999
2000
Total n
22
112
133
478
684
926
726
846
1097
Female
10
38
49
198
323
496
413
476
653
Male
12
74
84
280
361
430
313
370
444
Hp. + n
(%)
Female (n)
(%)
Male (n)
(%)

2001
1640
977
663

2002
1448
872
576

2003
1180
710
470

2004
1066
633
433

14
63.6%
5
50%
9
75%

91
81.3%
27
71%
64
86.5%

104
78.2%
37
75.5%
67
79.8%

325
68%
120
60.6%
205
73.2%

435
63.6%
201
62.2%
234
64.8%

609
65.8%
324
65.3%
285
66.2%

478
65.8%
263
63.6%
215
68.6%

524
61.9%
287
60.3%
237
64%

665
60.6%
392
60%
273
61.5%

965
58.8%
553
56.6%
412
62.1%

821
56.7%
482
55.3%
339
58.9%

672
56.9%
391
55%
281
59.8%

615
57.7%
358
56.6%
257
59.4%

Year

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Total (n)
Female
Male

940
552
388

976
642
334

1011
615
396

929
597
332

734
420
314

838
516
322

731
462
269

598
348
250

916
578
338

983
590
393

1017
592
425

367
200
167

Sum of
all years
20398
11960
8438

471
50.1%
270
48.9%
201
51.8%

441
45.2%
280
43.6%
161
48.2%

362
39%
213
35.6%
149
44.8%

362
39%
213
35.6%
149
44.8%

284
38.7%
150
35.7%
134
42.6%

311
37.1%
183
35.4%
128
39.7%

246
33.7%
155
33.5%
91
33.8%

209
34.9%
117
33.6%
92
36.8%

316
34.5%
189
32.7%
127
37.5%

346
35.2%
187
31.6%
159
40.4%

350
34.4%
191
32.2%
159
37.4%

121
33%
68
34%
53
31.7%

10213
50.07%
5691
47.58%
4522
53.59%

Hp. + n
(%)
Female (n)
(%)
Male (n)
(%)

Hp. + = Helicobacter pylori positive.
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DISCUSSION

Possible biases should be taken into account in this research,
especially since it is a retrospective study of an endoscopic database,
without access to the clinical data of the patients studied. Factors
such as previous endoscopic examination followed by eradication
therapy of Helicobacter pylori in other clinics before endoscopy in
the service under study, lack of prior antibiotic use data within 30
days prior to examination, as well as use of proton pump inhibitors,
may have influenced the results found.
In order to minimize these biases, we adopted as inclusion criteria only the data of the first endoscopy performed at the clinic,
thus excluding possible endoscopic exams for eradication control of
the bacteria, and also patients who performed multiple endoscopies
over the years, generating repetitive data.
The prevalence of Helicobacter pylori infection found in this
study is similar to those of Ireland (43.0%), Spain (54.9%), South
Korea (54.0%) and Taiwan (53.9%) found on a recently published
systematic review and meta-analysis. Most developing countries
have higher rates, such as 92% in Bangladesh, 63.5% in India,
69% in Colombia and 74.6% in Chile. Developed countries, such
as Australia (24.6%), Denmark (22.1%), Netherlands (35.5%),
Sweden (26.2%), Germany (35.3%), United States (35.6%), United
Kingdom (35.5%) and Switzerland (18.9%) present lower values
than the one found in this study in Itajaí(7,8,9).
Compared to Brazilian values, this study showed a lower
prevalence of Helicobacter pylori infection in Itajaí (50%) than
northern region results (with 80% of the population affected),
Southeast (cities of São Paulo with 65% and Belo Horizonte with
62.1%) and Northeast (Salvador with 68.2%). When compared to
the estimated prevalence of Helicobacter pylori infection in Brazil
(71.2%) for the year of 2015 based on United Nations Revision
of World Population Prospects, the results of this study were
pretty lower for that year (34.4%). Such findings may reflect the
greater socioeconomic development of the Southern region of
Brazil compared to other regions of the country, as well as better
quality of food and easy access to upper digestive endoscopy. As
outlined in the literature, Helicobacter pylori infection is higher
in poorer populations. Improving the city’s basic sanitation and
hygiene conditions reduces the prevalence rate of the infection.
In addition, the study was carried out in a private clinic, in which,
until the year 2010, performed exams in patients from the public
health system, reflecting in the socioenvironmental conditions of
the analyzed sample(9,10,11,12,13).
These contrasts between different regions in the same country
are also found worldwide, where the prevalence of Helicobacter
pylori infection in the Alaskan indigenous population (74.8%)
is significantly higher than that of the general population of the
United States (35.6%)(9).
The prevalence data for under 20-year-old in the city of Itajaí
(32.7%) resemble a study of the same methodology performed
in Belo Horizonte, which found a prevalence of approximately
35% in this age group. The same study showed higher values in
rural and poor regions, such as 77.5% in Mato Grosso do Sul and
51% in Porto Velho. As a counterpoint, regions with high socioeconomic status have lower values, such as 24.86% in the city of
Porto Alegre(14).
Other factors that may indirect reflect this gradual reduction
in Helicobacter pylori infection would be the use of antibiotics in

the medical environment for purposes other than the eradication
of Helicobacter pylori, and also the use without prescription. In
addition, it is recommended to suspend the use of proton pump
inhibitor (PPI) from 7 to 14 days before endoscopy so that the
results of both histopathological exams and urease test reach their
maximum sensitivity. Thus, as the use of these drugs is frequent
in the Brazilian population, this may have been a factor that corroborated for this low prevalence, once it would have resulted in
false negative data because these patients were not excluded from
the inclusion criteria and most of the patients in this study were
evaluated by urease test.
We should also take into account that with the significant
increase in the offer of treatment of Helicobacter pylori in the
population and the absence of noninvasive diagnostic tests for
infection cure in the population studied, endoscopy performed for
this purpose may have been responsible for the progressive reduction of the prevalence of Helicobacter pylori over the years, since
many of the patients could have eradicated the bacterium in other
services and have only undergone a eradication control endoscopy
in the service under study. Corroborating with this hypothesis, data
from the pharmaceutical industry regarding the sale of Helicobacter
pylori eradication kits during the last five years showed an increase
of 12.25% on the region studied.
Regarding the distribution of genders by age group, the result
found reinforces data already existing in the current literature,
which does not observe significant statistical difference between
genders(11,14,15).
CONCLUSION

Although this study is retrospective and based on endoscopic
database analysis, without access to clinical data of patients such
as prior use of PPIs and antibiotics to endoscopy, its results are
important because they may reflect the current panorama of Helicobacter pylori infection in the city under study. However, we must
take into account that most of the studied population possibly
refers to dyspeptic patients who underwent endoscopy in a private
service, which may underestimate the actual local prevalence of
Helicobacter pylori infection since many infected patients may be
asymptomatic, and yet not forget that many other patients without
access to health care facilities may not have been studied.
From this research, it was possible to observe that the average
prevalence of Helicobacter pylori infection over the years 1992 to
2016 was 50.07%.
However, from the analysis of prevalence by year, it was possible to verify that the infection in the last years presented a gradual
reduction in the population of Itajaí, with a rate of 81.3% in 1993,
reaching 33% in 2016.
Among the patients with Helicobacter pylori infection, the
majority are male, but when considering the confidence interval, it
is observed that there is no significant statistical difference between
genders from 40 to 80 years.
In relation to the age group, the highest prevalence was in the
group between 40 and 49 years. However, there is no statistically significant difference compared to the adjacent decade (30–39 years).
Future studies are needed to confirm our estimates and also
prospective studies evaluating the possible complications associated
with Helicobacter pylori infection, especially the pre-neoplastic and
neoplastic lesions.
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RESUMO – Contexto – A bactéria Helicobacter pylori associa-se fortemente ao desenvolvimento do adenocarcinoma gástrico. Atualmente, a prevalência
em países desenvolvidos é de 40%, porém esse valor cresce consideravelmente em países em desenvolvimento, que chegam a alcançar taxas de até 90%.
Objetivo – O objetivo desta pesquisa foi determinar a prevalência média e anual da infecção por Helicobacter pylori nos pacientes de Itajaí durante o
período de julho de 1992 a abril de 2016, assim como o sexo e as faixas etárias mais acometidas. Métodos – Após consentimento do diretor técnico
da Gastroclínica Itajaí e comprometimento de sigilo em relação à pesquisa, foi avaliada a base de dados do Serviço de Endoscopia da clínica. Foram
selecionados todos os pacientes que realizaram pela primeira vez o exame de endoscopia digestiva alta com teste da urease e/ou análise histológica. Os
dados obtidos foram submetidos à análise estatística de prevalência por sexo, faixa etária e anos do estudo, com posterior correção dos dados através
do intervalo de confiança. Resultados – A prevalência média da infecção por Helicobacter pylori em todos os anos de estudo foi de 50,07%. Com o
cálculo das prevalências anuais, ficou evidente a redução gradual da infecção na população de Itajaí, que era de 81,3% em 1992, passando a 33% no
ano de 2016. Ao classificar a prevalência da infecção por gênero, foi maior no sexo masculino (53,59%) e a distribuição dos gêneros por faixa etária não
mostrou diferença estatisticamente significativa entre os sexos entre as idades de 40 a 80 anos. Em relação à faixa etária, a maior prevalência foi no grupo
entre 40 e 49 anos. Conclusão – Embora este estudo seja retrospectivo e baseado em análise de banco de dados de endoscopias digestivas, sem acesso a
dados clínicos de pacientes como uso prévio de nibidor de bomba de próton e antibióticos à endoscopia, seus resultados são importantes, pois podem
refletir o panorama atual da infecção por Helicobacter pylori no município em estudo, que vem apresentando uma redução gradual da prevalência
ao longo dos anos, com taxas atuais semelhantes às dos países desenvolvidos (33%). Estudos futuros são necessários para confirmar nossos dados.
DESCRITORES – Infecções por Helicobacter. Epidemiologia.
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ABSTRACT – Background – The influence of the placement of a band on the outcomes of one anastomosis gastric bypass (OAGB) has not been appropriately
studied yet. Objective – To compare early weight loss and glucose metabolism parameters following banded versus non-banded OAGB. Methods – A
prospective randomized study, which evaluated 20 morbidly obese individuals who underwent banded and non-banded OAGB and were followed-up
for three months. Weight loss (percentage of excess weight loss – %EWL and percentage of body mass index loss - %BMIL) and glucose metabolism
outcomes (glucose, insulin and homeostasis model assessment – HOMA) were compared. Results – The banded group presented a significantly higher
%EWL at one month (29.6±5.5% vs 17.2±3.4%; P<0.0001) and two months post-surgery (46±7% vs 34.2±9%; P=0.004544), as well as a significantly
higher %BMIL at one month (9.7±1.1% vs 5.8±0.8%; P<0.0001), two months (15±1.4% vs 11.5±2.1; P=0.000248), and three months (18.8±1.8% vs
15.7±3.2%; P=0.016637). At three months, banded OAGB led to significant decreases of insulin (14.4±4.3 vs 7.6±1.9; P=0.00044) and HOMA (3.1±1.1
vs 1.5±0.4; P=0.00044), whereas non-banded OAGB also led to significant decreases of insulin (14.8±7.6 vs 7.8±3.1; P=0.006) and HOMA (3.2±1.9
vs 1.6±0.8; P=0.0041). The percent variation of HOMA did not significantly differ between banded and non-banded OAGB (P=0.62414); overall,
the percent variation of HOMA was not correlated with %EWL (P=0.96988) or %BMIL (P=0.82299). Conclusion – Banded OAGB led to a higher
early weight loss than the standard technique. Banded and non-banded OAGB led to improvements in insulin resistance regardless of weight loss.
HEADINGS – Bariatric surgery. Gastric bypass. Weight loss. Obesity. Insulin resistance.

INTRODUCTION

One anastomosis gastric bypass (OAGB) is a surgical modality
described and developed over the last decades, characterized by
a simplified operative technique and associated with a reduction
in operative time and, therefore, potentially lower morbidity and
mortality(1). Initially proposed and named mini-gastric bypass by
Rutledge in the late 1990s, the main feature of this procedure is
the realization of a single anastomosis, i.e. an omega-loop gastrojejunostomy distant from the duodenojejunal angle(2). Despite
some initial resistance, caused by the fear of alkaline reflux to the
gastric pouch and consequent risk of carcinogenesis, the procedure
has gained wider acceptance in the bariatric field, mainly due to its
reported weight loss and metabolic outcomes, as well as its safety
profile demonstrated in several studies(3-5). In the last International
Federation for the Surgery of Obesity and Metabolic Disorders
(IFSO) report, it accounts for about 2% of all procedures performed
in the world(6). The current IFSO position states that OAGB is a
recognized bariatric/metabolic technique and should not be considered an experimental procedure(7).

The placement of a band around the gastric pouch to increase
the restriction of food intake is acknowledged as a possible way
to maximize weight loss after RYGB. On the other hand, the incidence of food intolerance appears to be higher among individuals
who underwent banded bypass. Nonetheless, the current reported
results in the literature are mixed, with a number studies showing
a significantly higher weight loss, and others demonstrating no advantages(8,9). The impact of the placement of bands on the outcomes
after OAGB remains not completely determined and, to date and
according to our knowledge, two studies performed at the same
centre and published by Clarke et al. and Sheikh et al. described this
possibility; these authors reported significant weight loss and resolution of co-morbidities(10,11). Furthermore, OAGB has been proven
to lead to significant metabolic improvement, with strong evidence
demonstrating high rates of diabetes resolution and improvement
of insulin resistance(12,13). However, the influence of the placement
of a band on these outcomes has not been appropriately studied yet.
This study aims to compare the preliminary early outcomes in
regards to weight loss and glucose metabolism parameters following
banded versus non-banded OAGB.
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METHODS

Study design
This is a prospective non-blinded, randomized intervention
study, which evaluated 20 non-diabetic individuals with morbid
obesity which underwent OAGB at a tertiary university hospital
from September 2017 through January 2018 and were followed-up
for three months. The outcomes evaluated were: 30-day morbidity, 30-day mortality, initial weight and body mass index (BMI)
at admittance, preoperative (immediately prior to surgery), one,
two, and three months following surgery, percentage of excess
weight loss (%EWL) one, two, and three months following surgery,
percentage of BMI loss (%BMIL) one, two, and three months
following surgery, glucose, insulin and homeostasis model assessment – insulin resistance (HOMA-IR) before surgery and after
three months. HOMA was calculated according to the formula
of Matthews(14).
Study population
Bariatric surgery was indicated according to the National
Institutes of Health criteria(15). The inclusion criteria were: 1)
body mass index (BMI) greater than or equal to 40 kg/m2; 2) BMI
greater than or equal to 35 kg/m2 associated with obesity-related
co-morbidities; 3) compliance to take part in the study protocol.
The exclusion criteria were: 1) vulnerable groups (mentally ill,
institutionalized or aged below 18 years old); 2) previous primary
bariatric procedures; 3) non-compliance to the proposed followup; 4) type 2 diabetes mellitus; 5) use of drugs which interfere
in glucose tolerance and/or insulin sensitivity. All individuals
who undergo bariatric surgery at this institution take part in a
preoperative weight loss program which lasts 4 to 12 weeks and
is comprehended by weekly consultations carried out by a multidisciplinary team. Individuals undergo surgery once a minimal
10% preoperative weight loss is achieved, or since the minimal
BMI of 30 kg/m2 for subjects with obesity-related morbidities
or 40 kg/m2 for those free of co-morbidities are reached(16). The
weight and BMI at admittance were defined as initial weight and
BMI, whereas the weight and BMI immediately prior to surgery
were defined as preoperative weight and BMI.
Surgical procedures
All procedures were laparoscopically performed by the same
surgical team led by one of the authors of this study following
a previously described technique(17). The main features were: a
vertical gastric pouch of about 15-18 cm (50-150 mL) and an
omega-loop isoperistaltic antecolic stapler side-to-side 3-cm
gastrojejunostomy performed 200 cm further from the Treitz
ligament (biliopancreatic limb), with or without the placement
of a 6.5-cm silicone ring around the gastric pouch. The band was
placed at the middle point in between the gastrojejunostomy and
the esophagogastric junction.
Postoperative protocol
All individuals which undergo surgery remain in a fasting
state for 48 hours. Then, an oral methylene blue challenge and a
contrast upper radiograph series are performed. Whether there is
no evidence of leaks, oral liquid diet is initiated and the individuals
are discharged on postoperative day 03. After postoperative day
14, pasty food is introduced and, when it is appropriately tolerated,
solid food is introduced after postoperative day 21.

16 • Arq Gastroenterol • 2019. v. 56 nº 1 jan/mar

Randomization
Each surgical day, four individuals underwent surgery. They
were randomly assessed either for band placement or not the day
immediately prior to surgery. The randomization process was
electronically performed by means of the Research Randomizer
site (http://www.randomizer.org). The individuals were informed
of the randomization result and were free to drop out of the study
protocol at any time whether there were any discordance.
Compliance to ethical standards
This study underwent evaluation and was approved by the
local Ethics Research Board under the reference 1.957.057/ Unicamp (CAAE: 61556216.2.0000.5404). It was registered at <http://
www.ensaiosclinicos.gov.br> under the reference RBR-59k78k
(Universal Trial no. U1111-1203-0901). All individuals provided
informed consent.
Statistical analysis
The baseline characteristics of patients are described and then
compared between the groups according to the defined time points.
In the univariate analysis of categorical variables, chi-square and
Fisher’s exact tests were carried out. For the comparison of the
continuous variables obtained in the groups, the Mann-Whitney
test was used. For correlating non-parametric continuous variables,
the Spearman test was used. For the execution of the analysis, it
was used Statistic Analysis System (SAS) software for Windows
version 9.2
RESULTS

There were 20 individuals who took part in the study and were
divided into two groups of 10 according to band placement or not;
there were no significant differences between the groups in regards
to gender, age, initial weight and BMI, preoperative weight and
BMI, preoperative glucose, insulin, and HOMA-IR. (TABLE 1).
The overall 30-day morbidity was 5% (one case of trocar site
infection); there were no leaks or other major morbidity and the
30-day mortality was nil. No procedure needed to be converted to
an open approach. There was no band-related morbidity in the
banded group. There were two (20%) individuals in each group
that complained of vomiting in the second month and two (20%)
individuals in the banded group and one (10%) in the non-banded
group which presented such complaint in the third month. All of
these individuals presented a significant improvement with simple
anti-emetic medications and did not require hospital re-internment.
Both groups presented significant weight loss. The mean BMI
of the non-banded group significantly decreased from 38.1±2.3
kg/m2 at surgery to 32.2±2.8 kg/m2 three months post surgery
(P<0.0001); the mean %EWL at three months was 47.1±14.1%
and the %BMIL at three months was 15.7±3.2%. In the banded
group, the mean BMI decreased from 37.6 ± 2.6 kg/m2 to 30.5±2
kg/m2 (P<0.0001); the mean %EWL at three months was 57.3±8%
and the %BMIL at three months was 18.8±1.8%.
In comparison with the non-banded individuals, the banded
group presented significantly higher %EWL at one month
(29.6±5.5% vs 17.2±3.4%; P<0.0001) and two months post surgery
(46±7% vs 34.2±9%; P=0.004544), as well as significantly higher
%BMIL at one month (9.7±1.1% vs 5.8±0.8%; P<0.0001), two
months (15±1.4% vs 11.5±2.1; P=0.000248), and three months
(18.8±1.8% vs 15.7±3.2%; P=0.016637). The complete data is
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TABLE 1. Demographic and anthropometric characteristics, weight loss
outcomes, and glucose metabolism parameters of the study group.
Banded
Non-banded
Value of P
N
10
10
N/A
Age (years)

35.1±10

33.8±7

Female

70%

70%

Male

30%

30%

Initial weight (kg)

126.3±21.6

129.2±19.7

0.8

Initial BMI (kg/m )

41.5±5.2

40.8±4

0.9

Preoperative weight
(kg)

103.9±14.8

109.5±13.1

0.8

Preoperative BMI
(kg/m2)

37.6±2.6

38.1±2.3

0.6

Postoperative Weight
– 01 month (kg)

93.9±14

103.1±12.4

0.1

Postoperative BMI –
01 month (kg/m2)

33.9±2.4

35.9±2.2

0.07

%EWL – 01 month
(%)

29.6±5.5

17.2±3.4

<0.0001*

%BMIL – 01 month
(%)

9.7±1.1

5.8±0.8

<0.0001*

Postoperative Weight
– 02 months (kg)

88.3±12.9

96.8±11.2

0.1

Postoperative BMI –
02 months (kg/m2)

31.9±2.2

33.8±2.4

0.09

%EWL – 02 months
(%)

46±7

34.2±9

0.004544**

%BMIL – 02 months
(%)

15±1.4

11.5±2.1

0.000248***

Postoperative Weight
– 03 months (kg)

84.4±12.3

92.2±11.3

0.2

Postoperative BMI –
03 months (kg/m2)

30.5±2

32.2±2.8

0.2

%EWL – 03 months
(%)

57.3±8

47.1±14.1

0.06

%BMIL – 03 months
(%)

18.8±1.8

15.7±3.2

0.016637****

Preoperative glucose
(mg/dL)

85.8±8

86.3±7

0.76418

Glucose – 3 months
(mg/dL)

77.8±6.9

82.8±5.9

0.14986

Preoperative insulin
(μIU/mL)

14.4±4.3

14.8±7.6

0.72786

Insulin – 3 months
(μIU/mL)

7.6±1.9

7.8±3.1

0.4965

Preoperative HOMA

3.1±1.1

3.2±1.9

0.70394

HOMA – 3 months

1.5±0.4

1.6±0.8

0.9681

presented in TABLE 1. FIGURES 1 and 2 present graphic representations of the evolutions of %EWL and %BMIL in both
groups over time.

0.7

Gender

2

Percentage of variation -49.1±16.9% -43.7±19.9%
of HOMA (%)

1.0

0.62414

N: number of individuals; BMI: body mass index; %EWL: percentage of excess weight loss;
%BMIL: percentage of body mass index loss; HOMA: homeostasis model assessment. Post-hoc
power analysis: * 100%; ** 90.5%; *** 99.2%; **** 76.1%.

FIGURE 1. Comparison of the percentages of excess weight loss following banded versus non-banded one-anastomosis gastric bypass over a
3-month follow-up.
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FIGURE 2. Comparison of the percentages of total body mass index loss following banded versus non-banded one-anastomosis gastric bypass over a
3-month follow-up.

At three months, banded OAGB led to significant decreases
of insulin (14.4±4.3 vs 7.6±1.9; P=0.00044) and HOMA (3.1±1.1
vs 1.5±0.4; P=0.00044), whereas non-banded OAGB also led to
significant decreases of insulin (14.8±7.6 vs 7.8±3.1; P=0.006) and
HOMA (3.2±1.9 vs 1.6±0.8; P=.0041). Glucose levels were not
significantly affected by both banded (P=0.06) and non-banded

OAGB (P=0.3).(FIGURE 3) The percentages of variation of
HOMA over the 3-month follow-up did not differ between banded
and non-banded OAGB (-49.1±16.9% vs -43.7±19.9%; P=0.62414).
(TABLE 1). The variation of HOMA was not significantly correlated with both %EWL and %BMIL within both groups, and also
among the overall population. (TABLE 2).

FIGURE 3. Evolution of glucose metabolism parameters after banded versus non-banded OAGB over a 3-month follow-up.
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TABLE 2. Correlations between the percentages of variation of HOMA
and the weight loss outcomes after one anastomosis gastric bypass.
Correlation
Coefficient (R)

Value of P

Variation of HOMA vs %EWL
(Banded group)

-0.30909

0.38484

Variation of HOMA vs %BMIL
(Banded group)

-0.0304

0.93357

Variation of HOMA vs %EWL
(Non-banded group)

0.21212

0.55631

Variation of HOMA vs %BMIL
(Non-banded group)

0.32827

0.35442

Variation of HOMA vs %EWL
(Overall group)

-0.00902

0.96988

Variation of HOMA vs %BMIL
(Overall group)

0.05342

0.82299

%EWL: percentage of excess weight loss; %BMIL: percentage of body mass index loss; HOMA:
homeostasis model assessment.

DISCUSSION

The current study observed that banded OAGB led to significantly higher early weight loss than the standard technique.
However, it was also possible to observe that the statistical significance of this finding decreased over the short 3-month follow-up.
Whether this higher weight loss may be attributable to the difficult
early adaptation to a restrictive band around the pouch or may
be a sustained achievement over a longer follow-up remains to be
determined.
There is no consensus regarding the influence of the use of a
silicone ring or not on weight loss outcomes. A prospective 10-year
study by Magro et al. reported a %EWL of 79.7% and a %BMIL
of 30.8% among individuals with morbid obesity following banded
RYGB(18). Heneghan et al. have reported a better weight loss after
banding RYGB, especially among individuals with super obesity,
and also a low band-related morbidity(8). On the other hand, Lemmens has not observed differences in early weight loss, although
the individuals who underwent banded RYGB presented a better
weight loss and less weight regain at a 5-year follow-up(9). A systematic review conducted by Mahawar et al. concluded that primary
banded RYGB patients do have a superior weight loss outcome in
the long-term, but this advantage comes with a definite band-related
complication rate, which agrees with the results of a meta-analysis
performed by Buchwald et al., which stated that banded gastric
bypass appears to result in sustained weight loss and likely greater
than that achieved by standard RYGB(19,20). There is also evidence
pointing out that food intolerance increases over time after banded
RYGB, which may influence the late weight loss outcomes(21).
Furthermore, our results point out that there is an early powerful metabolic response after OAGB, regardless of the use of a band
or apparently detached from the weight loss outcomes, since the
improvement of insulin resistance was independent of the excess
and percent weight loss. Celik et al.(22) have previously reported the
achievement of glycemic control one month after OAGB, and Taha
et al.(23) observed remission of diabetes in 84% of individuals which
underwent OAGB. The findings of the current study reinforce this
strong metabolic response following OAGB and also signals that,
as early as mere three months, these metabolic outcomes seem to be
more linked to structural changes in intestinal transit than to weight

loss itself. Since the current study enrolled non-diabetic individuals,
the significant decrease of insulin resistance demonstrated should
be expected to preclude the development of diabetes among highrisk pre-diabetic populations.
In regard to the safety profile of laparoscopic OAGB, according to the currently available evidence, there are acceptable early
and late complication rates, and the frequency of symptomatic bile
reflux is lower than firstly feared, although this information mainly
relies on self-reporting(7,24-26).
Nonetheless, the evidence on the use of bands in individuals
who undergo OAGB remains more inconclusive. The first study that
investigated this adaptation of the original technique was published
by Clarke et al., which reported an excellent 5-year %EWL of 89%,
associated with food intolerance/vomiting, bile reflux and marginal
ulcer in 18.6, 10.3 and 7.7% of patients, respectively(10). Sheikh et
al. published years later a continuation of this study and reported
a mean 11-year %EWL of 84.3%; 9.4% of the patients required
conversion to RYGB due to bile reflux(11).
The main limitations of the present study are its short follow-up
time and small sample. Although they were sufficient to determine
the early outcomes and safety profile, it precludes ultimate largescale conclusions, as well as does not permit inferences in regard to
long-term band or alkaline reflux-related complications. To date,
there is limited evidence on potential harmful effects of OAGB
on gastric carcinogenesis. A review performed by Scozzari et al.
reported 33 cases of gastroesophageal cancers after bariatric surgery(27). Among them, four cases of gastric cancers were reported
after surgery using the “loop gastric bypass” technique, an “ancestor” of the OAGB. Three cases were found in the excluded stomach,
an as such, are not related to bile acid reflux to the gastric pouch,
and one case was a gastric stump carcinoma which occurred 26
years after surgery(28,29). After OAGB, there was a single case of
gastric cancer published in the literature which also developed on
the excluded stomach, occurring 9 years after surgery(30). On the
other hand, to specifically evaluate the influence of the band on
the studied early outcomes, its prospective randomized design was
appropriate. A blinded study should be better suited, however it
would pose a significant ethical issue, since there is a well-established
band-related morbidity for this procedure. Hence, a cautious and
careful clinical follow-up of the studied patients is mandatory, as
well as the presentation of later results. The exclusion of individuals with diabetes and/or impaired glucose tolerance also avoided to
evaluate the influence of this procedure among populations with
severe insulin resistance, but it was necessary to decrease the possibility of heterogeneity within such a small sample. Nonetheless,
the powerful early metabolic effect of OAGB observed in this study,
regardless of band use or even weight loss, emphasizes the great
potential benefits of this procedure to improve insulin sensitivity.
CONCLUSION

Banded OAGB led to a significantly higher weight loss than
the standard technique over a 3-month follow-up. Both banded
and non-banded OAGB led to a significant early improvement
of insulin resistance regardless of weight loss, demonstrating the
strong metabolic outcomes of OAGB.
Statement of informed consent
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Cazzo E, Valerini FG, Chaim FHM, Soares PFC, Ramos AC, Chaim EA. Efeitos precoces do bypass gástrico de anastomose única com e sem anel sobre
a perda de peso e o metabolismo glicêmico: um estudo prospectivo randomizado. Arq Gastroenterol. 2019;56(1):15-21.
RESUMO – Contexto – A influência da colocação de bandas sobre os resultados do bypass gástrico de anastomose única (BGAU) não foi profundamente
estudada. Objetivo – Comparar a perda precoce de peso e os parâmetros do metabolismo da glicose após bypass gástrico de anastomose única (BGAU)
com e sem anel. Métodos – Estudo prospectivo randomizado que avaliou 20 obesos mórbidos submetidos ao BGAU com e sem anel e acompanhados
por três meses. A perda de peso (percentual de perda do excesso de peso – %PEP e percentual de perda de peso – %PP) e parâmetros do metabolismo
da glicose (glicemia, insulina e modelo homeostático de avaliação – HOMA) foram comparados. Resultados – O grupo com anel apresentou %PEP
significativamente maior em um mês (29,6±5,5% vs 17,2±3,4%; P<0,0001) e dois meses após a cirurgia (46±7% vs 34,2±9%; P=0,004544), bem como
%PP significativamente maior em um mês (9,7±1,1% vs 5,8±0,8%; P<0,0001), dois meses (15±1,4% vs 11,5±2,1; P=0,000248) e três meses (18,8±1,8%
vs 15,7±3,2%; P=0,016637). Aos três meses, o BGAU com anel resultou em reduções significativas de insulina (14,4±4,3 vs 7,6±1,9; P=0,00044)
e HOMA (3,1±1,1 vs 1,5±0,4; P=0,00044), enquanto o BGAU sem anel também levou a reduções significativas de insulina (14,8±7,6 vs 7,8±3,1;
P=0,006) e HOMA (3,2±1,9 vs 1,6±0,8; P=0,0041). A variação percentual de HOMA não diferiu significativamente entre BGAU com bandas ou sem
anel (P=0,62414); no geral, a variação percentual do HOMA não foi correlacionada com %PEP (P=0,96988) ou %PP (P=0,82299). Conclusão – O
BGAU com anel levou a uma maior perda de peso precoce do que a técnica padrão. O BGAU com ou sem anel levou à melhora precoce na resistência
à insulina, independentemente da perda de peso.
DESCRITORES – Cirurgia bariátrica. Derivação gástrica. Obesidade. Perda de peso. Resistência à insulina.
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ABSTRACT – Background – There are several therapeutic options for symptomatic hemorrhoids, from hygienic and dietary measures to conventional
surgery. The best technique adopted for alternative and non-surgical treatment for intermediate grade (II and III) hemorrhoidal disease is rubber
band ligation. More recently, the technique has been used with the aid of a gastroscope and a kit of elastic rubber bands for esophageal varices. This
technique was called Endoscopic Rubber Band Ligation of hemorrhoids (ERBL). Objective – The objective is Compare the results and the incidence
of the immediate and late complications in patients undergoing ERBL. The satisfaction with the treatment of patients undergoing different number of
rubber band ligatures were also analyzed. Methods – This is a cohort study included patients undergoing ERBL from 2007 to 2014 at the hospital. The
incidence of early and late complications and the satisfaction with the treatment of patients undergoing until two ligatures and patients undergoing
three or more ligatures in the same procedure were compared. Results – The study included 116 patients. The most frequently reported symptom was
anal bleeding (n=72; 62.1%). The number of rubber band ligatures performed during the ERBL procedure varied from one to six; 84 (72,4%) patients
had three or more rubber band ligatures performed during the procedure. No significant associations were observed between the incidence of early
or late complications and satisfaction with ERBL among the group subjected until two rubber band ligatures or three or more rubber band ligatures.
Conclusion – The endoscopic elastic ligation method proved to be a feasible, safe and efficient for the treatment of symptomatic hemorrhoidal disease
grades II and III. The technique had moderate rates of immediate and late complications, but most of the complications are considered of low magnitude, easily resolved and without clinical repercussions, no matter how much ligations were performed in the same procedure.
HEADINGS – Hemorrhoids, therapy. Ligation. Colorectal surgery. Colonoscopy. Treatment outcome.

INTRODUCTION

Hemorrhoids are swollen veins of the hemorrhoidal plexus,
a normal anatomical structure present in the anal canal that is
involved in mechanical protection against the passage of stool, gas
and fecal continence and venous drainage of the anorectal region.
Whenever the connective tissue that supports the anorectal region
is compromised, hemorrhoids become clinically detectable(1).
Hemorrhoidal disease (HD) is characterized by the symptomatology derived from the prolapse and consequent dilatation
of these vessels. Other associated symptoms include inflammation,
pruritus, hemorrhage and thrombosis of these structures. Several
risk factors are described in the pathogenesis of HD such as excessive force during evacuation, chronic constipation, low fiber diet,
pregnancy, heredity, age and occupation(2).
The prevalence of hemorrhoidal disease in the United States is
approximately 4.4%, and HD occurs more commonly in white and
economically privileged populations, without variations according
to age or sex(3). The National Institutes of Health (NIH) in the
United States estimates that 10.4 million Americans seek medical
attention for complaints related to the HD every year, resulting in
expenditure of approximately 500 million dollars(4).
Internal hemorrhoids can be classified based on prolapse grade
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according to the Goligher scale(5): grade I - bleeding only, without
prolapse; grade II - prolapse that reduces spontaneously, with or
without bleeding; grade III – prolapse requiring manual reduction,
with or without bleeding; and grade IV - prolapse of irreducible
hemorrhoidal tissue.
HD treatment varies according to the prolapse grade. Grade
I and II internal hemorrhoids are suitable for clinical therapy
only. Grade III and IV hemorrhoids and those refractory to the
clinical approach usually require more extensive treatment. The
range of techniques used varies from non-operative and minimally invasive procedures to excisional or non-excisional surgical
techniques(6). Usually, surgical treatment for HD is reserved for
patients who have failed clinical treatment and have mixed and
grade IV hemorrhoids.
Non-operative therapies may be a better option than surgery
as a first approach due to their benign nature, the high morbidity
associated with surgery, the considerable pain and duration of convalescence during the postoperative period, especially for patients
with Grade III internal hemorrhoids.
Countless minimally invasive techniques are described in the
literature, such as elastic ligation, coagulation with infrared radiation, cryotherapy, bipolar electrocoagulation, laser photocoagulation, sclerotherapy and radiofrequency ablation.
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Elastic ligation of hemorrhoidal cushions is the most commonly
used non-operative technique. Initially introduced by Blaisdell(7)
in 1958 and modified by Barron(8) in 1963, elastic ligation is an effective, quick, simple and low-cost technique for the treatment of
symptomatic hemorrhoidal disease(9). Recent studies have shown
that elastic ligation has better resolution indexes and lower rates of
recurrence in the long term compared with other approaches(10-12).
Endoscopic rubber band ligation (ERBL) combines the classical technique of elastic ligation with an endoscopic examination
providing better control, the possibility of photographic recording
and sedation within a hospital environment. The device used for
ERBL is the same as for esophageal varices, allowing multiple
hemorrhoidal ligations to be performed within a single procedure
and avoiding the need for multiple sessions.
The objective of this study was to evaluate the feasibility of
ERBL for the treatment of hemorrhoids and to describe the immediate and late complications of this procedure. This study also
aimed to investigate the safety of multiple ligations within a single
ERBL procedure.

FIGURE 1. Hemorrhoidal band ligation. Immediately after application.

METHODS

From January 2007 to June 2014, symptomatic patients with
grade II or III hemorrhoids refractory to clinical treatment were
referred to the Endoscopy Unit of Hospital Sirio-Libanês.
Patients with severe comorbidities (liver cirrhosis, HIV carriers,
chronic renal failure, chronic obstructive pulmonary disease and
coronary heart disease), use of heparin, warfarin, acetylsalicylic
acid, clopridogrel or other systemic anticoagulants, previous operative treatment of hemorrhoidal disease, presence of hemorrhoidal
thrombosis, perianal abscess, perianal fistula, anal fissure, radiation
proctitis, inflammatory bowel disease, colorectal cancer, anal canal
cancer, anal condylomatosis and rectal varices were excluded from
this study.
Patients were admitted to the Endoscopy Department of the
Hospital Sirio-Libanês, and a colonoscopy exam was performed
under sedation and anesthesia after adequate colon preparation.
After the complete endoscopic exam was performed, elastic ligation
of the hemorrhoidal cushions was conducted using a gastroscope
in retro-vision with an endoscopic elastic ligature device for esophageal varices (Cook Endoscopy, Winston-Salem, NC or Super
Superview Super 7 from Boston Scientific, Marborough, MA) attached to the tip. The most prominent hemorrhoidal cushion was
ligated first, followed by the other vessels, until all endoscopically
visible cushions were ligated (FIGURE 1).
The ligation technique consisted of aspirating the hemorrhoidal
cushion into the cap of the elastic band kit. Once the hemorrhoidal cushion was lying inside the cap, the elastic band was fired.
All ligatures were performed above the dentate line to minimize
post-procedure pain. The ligation kit was then removed from the
gastroscope, which was reintroduced to ensure correct placement
of the elastic bands (FIGURE 2).
The patients were observed for two hours after the procedure
and were then discharged with a follow-up consultation scheduled
10 to 14 days after the procedure. Patients received hygienic and
dietary guidelines as well as medical prescriptions for simple analgesics in case of local pain.
Complaints about ERBL, which arose from the moment of the
ligation up to 48 hours after the procedure, were considered early or
immediate complications. Symptoms reported after 48 hours were

FIGURE 2. Status after ligations of the hemorrhoidal nipples. Gastroscopy
in retrovision without the cap device.

considered late complications. The patients were asked to quantify
their degree of satisfaction with the ERBL. These data were recorded on each patient’s medical chart within the physician’s office.
To analyze the correlation between adverse effects and the
number of elastic bands placed, the patients were divided into two
groups: one or two and three or more elastic bands.
The data collected was then entered into a worksheet using
Microsoft Excel. After the data were checked for consistency,
a descriptive analysis was conducted with absolute frequencies
and percentages for qualitative variables and measures of central
tendency (mean or median) and dispersion (standard deviation or
first [p25] and third [P75] quartiles) for the quantitative variables.
To test the association between the number of ligatures performed
and the frequency of immediate complications after ERBL, the
Kruskal-Wallis test was used (since the number of ligatures was
not normal). The Wilcoxon test was used to test the association
between the occurrence of bleeding or pain and the number of
ligatures performed. The correlation between the number of ligatures and the score given for the pain intensity was evaluated using
Spearman’s correlation coefficient (ρ [rô]). The Chi-square test was
used to determine the association between the incidence of early
or late complications and patient groups. This test was also used
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to compare satisfaction rates between groups. A comparison of
pain intensity according to the groups was performed using the
Wilcoxon test (since the pain intensity variable did not present a
normal distribution). The statistical significance level was set at
P<0.05. Statistical analyses were performed using the statistical
program Stata® (version 13.1).
This project was submitted and approved by the Ethics Committee on Research in Human Beings of the Institute of Education
and Research of the Hospital Sirio-Libanês.
RESULTS

TABLE 2. Early complications of patients undergoing endoscopic band
ligation of hemorrhoids. (n=116).
n

%

None

24

20.7

One

80

69.0

Two

12

10.3

Pain

64

55.2

Bleeding

34

29.3

Bacteremia

4

3.4

Tenesmus

2

1.7

Number of immediate post-procedure
complications

Immediate post-procedure complications *

Of a total of 127 patients, 11 were excluded from the study.
Two elderly patients were excluded because of cognitive deficits,
and five patients had heart disease and were using multiple oral
anticoagulants and antiplatelet drugs. Four patients had undergone
previous surgical treatment of hemorrhoidal disease.
The study included 116 patients, of whom 76 (65.5%) were men.
The patients’ age ranged from 30 to 88 years (mean =53.9 years,
standard deviation ±11.6 years). Seventy-two (62.1%) patients
had only one previous symptom of hemorrhoidal disease, and
the most frequently reported symptom was anal bleeding (n=72;
62.1%) (TABLE 1). The number of bandages applied during the
ERBL ranged from one to six; 84 (72.4%) patients had three or
more ligatures performed during the same procedure.
TABLE 1. Preoperative symptoms and number of bands performed in
patients undergoing endoscopic band ligation of hemorrhoids. (n=116).
n

%

One

72

62.1

Two

44

37.9

Number of symptoms

Symptoms*

*The sum of the number of patients with each immediate complication in particular exceeds the
total of patients since 12 patients had more than one complication. To calculate the incidence
of complications immediate total patients (n=116) was used as denominator.

Fifty-seven (49.1%) patients did not present late complications
after the LEE procedure (TABLE 3). The two most frequent late
complications were pain (n=30, 25.9%) and anal bleeding (n=12,
10.3%). Thirty-nine (33.6%) patients reported feeling cured after
ERBL, and 61 (52.6%) reported feeling better.
TABLE 3. Late complications and satisfaction after endoscopic elastic
hemorrhoid ligation. (n=116).
n

%

None

57

49.1

One

54

46.6

Two

5

4.3

Number of late post-procedure
complications

Bleeding

97

83.6

Prolapse

49

42.2

Pain

13

11.2

Pain

30

25.9

Pruritus

1

0.9

Bleeding

12

10.3

Thrombosis

7

6.0

One

9

7.8

Prolapse

5

4.3

Two

23

19.8

Mucorrhea

4

3.4

Three

35

30.2

Pruritis

2

1.7

Four

27

23.3

Constipation

2

1.7

Five

15

12.9

Bacteremia

1

0.9

Six

7

6.0

Exteriorization of the elastic band

1

0.9

Cured

39

33.6

Better

61

52.6

No difference

15

12.9

Worse

1

0.9

Numbers of bands placed

*The sum of symptoms exceeds the total number of patients, as 44 patients had more than
one symptom. For the symptoms prevalence estimation, the total number of patients (n=116)
was used as the denominator.

Twenty-four (20.7%) patients did not present any immediate complications after the ERBL procedure (TABLE 2). The
two most frequent immediate complications were pain (n=64,
55.2%) and anal bleeding (n=34, 29.3%). The pain intensity score
after the ERBL procedure ranged from zero to 10 (median = 4,
p25=2, p75=6).
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Late post-procedure complications*

Satisfaction with ERBL

*The sum of the number of patients with each particular late complication exceeds the total
number of patients, since five patients had more than one complication. For the incidence of late
complications calculation, the total number of patients (n=116) was used as the denominator.
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There was no significant correlation between the number of
ligatures performed and the pain intensity score (FIGURE 3)
(P=-0.02, P=0.866).

There were also no significant differences between the groups
in the assessment of pain intensity (FIGURE 4) (P=0.837).

FIGURE 4. Pain intensity after endoscopic band ligation of hemorrhoids
according to the number of bands placed (n=116).
FIGURE 3. Number of ligatures and pain intensity score after endoscopic
hemorrhoid elastic ligation (n=116).

There was no significant association between the number of
early complications of ERBL and the number of bands performed
(P=0.670) (TABLE 4). The incidences of bleeding, pain, tenesmus
and bacteremia were similar between both groups (TABLE 4).
TABLE 4. Effect of early complications after endoscopic band ligation of
hemorrhoids according to number of bands performed. (n=116).
Number of ligatures performed
One to two

Three to six

(n=32)

(n=84)

n

%

n

P*

%

Number of early complications

0.670

None

7

21.9

17

20.2

One

23

71.9

57

67.9

Two

2

6.2

10

11.9

Bleeding
No

26

81.2

56

66.7

Yes

6

18.8

28

33.3

Pain
No

12

37.5

40

47.6

Yes

20

62.5

44

52.4

No

31

96.9

81

96.4

Yes

1

3.1

3

3.6

Bacteremia

25
7

78.1
21.9

61
23

72.6
27.4

0.123

Bleeding
No
Yes

31
1

96.9
3.1

73
11

86.9
13.1

0.327

Thrombosis
No
Yes

29
3

90.6
9.4

80
4

95.2
4.8

Prolapse
No
Yes

31
1

96.9
3.1

80
4

95.2
4.8

Mucorrhea
No
Yes

32
–

100.0
–

80
4

95.2
4.8

0.379

No

32

100.0

82

97.6

Yes

–

–

2

2.4

*P corresponding to the chi-square test.

TABLE 5. Late complications after endoscopic band ligation of hemorrhoids according to the number of bands placed. (n=116).
Number of ligatures performed P*
One to two
Three to six
P*
(n=32)
(n=84)
n
%
n
%
Number of late complications
0.394
None
19
59.4
38
45.2
One
12
37.5
42
50.0
Two
1
3.1
4
4.8
Pain
No
Yes

0.906

Tenesmus

No significant differences were observed between the two
groups regarding the number of late complications (P=0.394) (TABLE 5). For both groups, the most common late complication was
pain followed by bleeding. The effects of other late complications
were similar between groups (TABLE 5).

0.545

0.115

0.351

0.698

0.209

*P corresponding to the chi-square test.
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The satisfaction with the outcome of ERBL was similar for
both groups: 27 (84.4%) patients with one or two ligatures and 73
(86.9%) patients with three to six bandages felt cured or improved
(P=0.724) (FIGURE 5).

FIGURE 5. Satisfaction with endoscopic variceal ligation after endoscopic band ligation of hemorrhoids according to the number of bands
performed (n=116).
DISCUSSION

The largest study about ERBL available was published by Su
et al.(13) and included 759 patients. These authors observed a satisfaction rate of 95% with a follow-up time of 55 months. The main
complication was rectal bleeding, which was controlled in 98% of
patients after a single session of elastic ligation, with a mean of 2.35
ligatures per patient. The recurrence rate was 3.7% at 1 year, 6.6%
at two years and 13% at 5 years. Reduction of prolapse by at least
one degree according to the Goligher scale was possible in 82.5% of
cases. A total of 93 patients (12.3%) had moderate rectal bleeding
and tenesmus for up to three days after treatment. Mortality was
not reported in the ERBL group. In the present study, 79.3% of the
patients presented some immediate complication after the ERBL
procedure: 64 patients (55.2%) had anal pain and 34 (29.3%) had
anal bleeding. The patients rated their pain as mild to moderate in
more than 75% of cases using an analogic pain scale(14).
Several uncontrolled studies have demonstrated the safety and
efficacy of ERBL. In a prospective study involving 83 patients with
hemorrhoidal rectal prolapse or bleeding, endoscopic elastic ligation
was performed with the endoscopic tube in retrovision with 90% of
patients having their symptoms controlled within a single session(15).
In the present study, late-onset morbidity was higher. Fifty-four
(46.6%) patients presented at least one clinical complaint at 14 days
after the ERBL procedure; 30 patients presented with persistent anal
pain, 12 patients presented with persistent anal bleeding complaints
and five (4.3%) reported more than one associated complaint. Among
the associated complaints were seven cases of hemorrhoidal thrombosis, two cases of anal pruritus, one case of transient bacteremia
and one case of complete exteriorization of the elastic band.
The technique of endoscopic elastic ligation in this study
demonstrated superior rates of complications compared with the
literature, especially regarding early anal pain after the procedure.
It is important to highlight that postoperative anal discomfort has
also been classified as anal pain, and because patients are encouraged to score their pain on a numerical pain scale, the rate of this
complication may be overestimated.
Anal pruritus can be attributed to the presence of soiling due
to transient alteration of resting pressure after the elastic ligation
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procedure(16). Patients who presented with this complaint were
treated with corticoid topical ointments and hygienic and behavioral
measures were intensified. The rare cases of transient bacteremia
can be explained as a systemic response of the organism to the
translocation of bacteria from the intestinal lumen to blood circulation(17). These episodes are invariably self-limiting and supported
by the medical literature as a benign course(17).
Differently from the traditional approach, where a maximum
of two conventional elastic bandages are applied per session, the
number of elastic bandages varied from one to six, and 84 patients
(72.4%) experienced three or more elastic bandages per procedure.
Because of this, we performed a detailed analysis and divided the
series into two groups: patients who were submitted to one or
two ligatures and patients who were submitted to three or more
ligatures. No significant associations were observed between the
number of elastic bandages performed in the two groups and the
presence of immediate or late complications, nor the intensity of
the pain measured on the numerical scoring scale. ERBL promotes
the treatment of grade II and III hemorrhoidal disease most of the
time in a single session, regardless of the number of elastic bandages required, without increasing morbidity after the procedure.
The endoscopic elastic ligature provides a high degree of
symptom control, comfort for the application and the possibility of photographic registration. ERBL with the patient sedated
minimizes the involuntary contraction of the anal sphincter, the
psychological embarrassment and the need to assist in performing
the procedure. The possibility of a combination of the classical and
effective elastic ligation technique and an endoscopic examination
allowed a new therapeutic modality and an option in the treatment
of the degree II and III HD.
CONCLUSION

The endoscopic elastic ligation method proved to be feasible,
safe and efficient for the treatment of grade II and III symptomatic
hemorrhoidal disease.
The technique had moderate rates of immediate and late
complications, but most of the complications were considered of
low magnitude, easily resolved and without clinical repercussions.
The vast majority was satisfied at the end of the treatment with
the ERBL procedure.
There was no significant difference among complications such
as pain or bleeding between patients who had one or two compared
with three or more rubber band ligations in the same procedure.
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RESUMO – Contexto – Existem diversas opções terapêuticas para o tratamento da doença hemorroidária sintomática, desde medidas higienodietéticas
até cirurgia. A técnica mais consagrada para o tratamento alternativo e não operatório da doença hemorroidária em graus intermediários (graus II
e III) é a ligadura elástica. Mais recentemente, tem se utilizado a técnica com o auxílio de um gastroscópio e um kit de ligadura elástica de varizes
esofágicas. Esta técnica recebeu o nome de ligadura elástica endoscópica (LEE) de mamilos hemorroidários. Objetivo – Avaliar a exequibilidade do
método de LEE. Descrever os resultados e as complicações imediatas e tardias de pacientes submetidos a LEE. Comparar a incidência de complicações precoces e tardias e a satisfação com o tratamento de pacientes submetidos de uma a duas LEE e de pacientes submetidos a três ou mais LEE
no mesmo procedimento. Métodos – Estudo de coorte retrospectivo, em que foram incluídos pacientes submetidos à LEE no período de janeiro de
2007 a junho de 2014, no setor de Endoscopia da Sociedade Beneficente de Senhoras Hospital Sírio-Libanês. As informações foram obtidas a partir
dos prontuários médicos do hospital e dos prontuários dos consultórios privados dos médicos que realizaram os procedimentos e registrados em uma
ficha padronizada de coleta de dados. As incidências de complicações precoces e tardias e a satisfação com o tratamento de pacientes submetidos a
uma ou duas ligaduras e dos submetidos a três ou mais ligaduras no mesmo procedimento foram comparadas com uso do teste de qui-quadrado.
Resultados – Foram incluídos no estudo 116 pacientes, dos quais 76 (65,5%) eram homens. A idade dos mesmos variou de 30 a 88 anos (média =53,9
anos; desvio padrão =11,6 anos). O sintoma mais frequentemente relatado foi sangramento anal (n=72; 62,1%). O número de ligaduras realizadas,
durante o procedimento de LEE, variou de um a seis; 49 (42,2%) pacientes tiveram quatro ou mais ligaduras realizadas durante o procedimento.
Não foram observadas associações significativas entre a incidência de complicações precoces ou tardias e a satisfação com a LEE, entre os grupos
submetidos a uma a duas ligaduras ou a três a seis ligaduras. Conclusão – A incidência de complicações precoces e tardias foi baixa, entre os pacientes
submetidos à LEE, o que sugere que o método é seguro e exequível. A realização de mais de duas ligaduras, durante o mesmo procedimento, não
esteve associada, significativamente, a aumento da incidência de complicações, o que reforça a opção da LEE como método para o tratamento não
operatório da doença hemorroidária não complicada em graus II e III.
DESCRITORES – Hemorroidas, terapia. Ligadura. Cirurgia colorretal. Colonoscopia. Resultado do tratamento.
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ABSTRACT – Background – Insulin resistance, especially that induced by obesity, plays a central role in the development of non-alcoholic fatty liver
disease. Although the evaluation of overweight patients is important, the nutritional assessment tools used in clinical practice have limitations. Neck
circumference (NC), from this, becomes a viable and low-cost alternative, which seems to be related to the accumulation of fat in the hepatic tissue.
Objective – To evaluate the association between NC and metabolic alterations in patients with non- alcoholic fatty liver disease. Methods – A cross-sectional study performed in 82 patients, of whom 76 underwent liver biopsy. We performed weight, height, abdominal circumference and NC measures.
Values of NC ≥42 cm and ≥36 cm were considered as altered for men and women, respectively. Laboratory tests and liver biopsy result were collected
in the participants’ charts. We evaluated fasting blood glucose levels, insulin, glycosylated hemoglobin, triglycerides, total cholesterol, high density
lipoprotein (HDL-C), low density lipoprotein (LDL-C), ferritin, alkaline phosphatase, gamma glutamyltransferase, albumin, total bilirubin, direct
bilirubin, glutamic-oxalacetic transaminase, glutamic-pyruvic transaminase and the HOMA-IR index. Results – We evaluated eighty-two patients.
Patients with altered NC had increased body mass index (P=0.043), abdominal circumference (P=0.007), insulin (P=0.003) and HOMA-IR (P=0.029)
when compared to those with adequate NC. NC was significantly correlated with reduced levels of high-density cholesterol (HDL-C) in men (r=
-042, P<0.05), increased insulin levels in men and female (rs=0.47; P<0.05 and rs=0.51; P<0.01, respectively), as well as higher HOMA-IR index
both males (rs=0.49; P<0.01) and female (rs=0.30; P<0.05). There was no significant association between NC and liver outcomes (r=0.145; P=0.36).
Conclusion – NC is associated with the HOMA-IR index in patients with non-alcoholic fatty liver disease. NC can be used in the screening of insulin
resistance in these patients, considering that insulin resistance plays a key role in the progression of the disease.
HEADINGS – Abdominal fat. Insulin resistance. Non-alcoholic fatty liver disease. Nutritional and metabolic diseases. Overweight.

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) corresponds to the
accumulation of more than 5% of fat in the hepatocyte in the absence
of secondary causes such as excessive alcohol consumption and
other liver diseases such as viral hepatitis, autoimmune disease, and
metabolic and hereditary diseases affecting the liver(1). The hepatic
alteration of NAFLD presents a broad spectrum, occurring since
the condition of hepatic steatosis to non-alcoholic steatohepatitis,
liver cirrhosis and hepatocellular carcinoma(2).
The prevalence of NALFD is increasing at approximately the
same rate as obesity(3).The prevalence of NALFD in general population has been estimated to be 25% whereas the global prevalence
of non alcoholic steatohepatitis (NASH) has been estimated to
range from 3% to 5%(4-6). The prevalence of NAFLD (based on
ultrasound) for South America has been estimated at approximately
30.45%(6), most studies reporting the prevalence were performed
in Brazil(7).
Considering the close relationship between NAFLD and overweight, the importance of tracking and evaluating this group of
patients is evident. Although the nutritional evaluation of these in-

dividuals is fundamental, the conventionally used methods present
limitations, being difficult to gauge body circumferences and skin
folds; in addition, the efficacy of these methods is compromised
by excess of adipose tissue.
In this context, neck circumference (NC) consists of a rapid,
viable and low cost evaluation. The use of NC as an anthropometric
indicator not influenced by variations in certain health conditions,
that cause abdominal distension, for example, or by respiratory
movements, reinforces the use of this measure as an indicator that
provides consistent results to predict the deposition of subcutaneous fat(8) in the upper region of the body, and with the liver fat
deposit, consequently, with NAFLD(8,9).
Clinical practice demands criteria of easy applicability and
reliability, making evaluation feasible to be reproduced. The main
aim of our study was to evaluate the association between NC and
metabolic alterations in patients with NAFLD. Were evaluated
presence, absence, degree and activity of steatosis, steatohepatitis
and fibrosis according to the outcome of liver biopsy and differences regarding biochemical and anthropometric variables in
patients with adequate and altered NC.
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METHODS

Population and design
This is a cross-sectional study of 82 adult patients (older than
18 years) – of both sexes and race independent – with a diagnosis
of NAFLD established through liver biopsy. The patients studied
were accompanied in two outpatient clinics of a large hospital and
in a clinic for the treatment of obesity, both located in the city of
Porto Alegre, Rio Grande do Sul State, Brazil.
Clinical data collection and anthropometric evaluation
Data collection occurred between May 2015 and December
2016. Through the review of medical records, information was
collected regarding the clinical characteristics (sex and age),
laboratory tests and the results of each patient’s liver biopsy. The
anthropometric evaluation was performed by trained and qualified
nutritionists and included weight and height measurements for
the calculation of body mass index (BMI), abdominal circumference (AC) and NC. To measure the weight, the subject was asked
to stand and be barefoot in the center of the base of a calibrated
digital scale Digipeso® (Digipeso S/A, Brazil), with capacity of up
to 300 kg, wearing light clothes. The height was measured with
the help of a stadiometer, the subject standing erect, barefoot,
with the heels together and the arms extended at the side of the
body. For the calculation of BMI, the following formula was used:
weight (kg) / height (m)².
The circumferences of the abdomen and neck were performed
through an anthropometric tape, and the reading was performed
and recorded in centimeters. The AC was measured with the
patient standing in the narrowest part of the trunk, under the
umbilical scar and at the end of a normal expiration. The circumference of the neck, in turn, was performed below the prominence
of the larynx and perpendicular to the long axis of the neck,
with the tape positioned at the same height at the front and at
the back of the neck. The individual was asked to remain in an
upright position, with proper posture and looking forward. The
determination of the reference values for NC to be classified as
adequate (≤42 cm for men and ≤36 cm for women) and as altered
(≥42 cm for men and ≥36 cm for women) were based on the Lucas
study(10) and collaborators.
In relation to the biochemical tests, results were obtained for:
fasting glycemia, glycosylated hemoglobin, triglycerides, total cholesterol, high density lipoprotein (HDL-C), low density lipoprotein
(LDL-C), ferritin, alkaline phosphatase, gamma glutamyltransferase, albumin, total bilirubin, direct bilirubin, glutamic-oxalacetic
transaminase, glutamic-pyruvic transaminase and insulin. For the
classification of biochemical tests, the same cut-off points for men
and women were used in all exams, except: ferritin (considered
adequate when less than 322 ng/mL and 291 ng/mL in men and
women, respectively) and gamma glutamyltransferase (considered
appropriate when less than 73U/L and 38U/L in men and women,
respectively). Insulin resistance was determined on the basis of the
Homeostasis Model Assessment of Insulin Resistance (HOMA-IR)
index, calculated according to the formula: fasting insulin (μU L) x
fasting blood glucose (nmol/L)/ 22.5. The methodology used for the
analysis and interpretation of the results was defined according to the
routine and protocol of the Hospital in which the scientific research
was conducted. The glycosylated hemoglobin test was performed
using the capillary electrophoresis technique through Capillarys
2 flex piercing device (Sebia). Insulin and ferritin were determined

based on chemiluminescence methodology using Architct i1000 (Abbott) and Centaur XPT (Siemens) equipment, respectively. Fasting
glycemia, triglycerides, total cholesterol, HDL-C, established on the
basis of Friedewald’s formula, LDL-C, alkaline phosphatase, gamma
glutamyltransferase, albumin, total and direct bilirubin, glutamicoxalacetic transaminase and glutamic-pyruvic transaminase were
determined using the Advia 1800 equipment (Siemens).
As for the hepatic biopsy, patients were classified into the following groups: presence or absence of steatosis (mild, moderate,
marked), presence or absence of steatohepatitis (mild, moderate,
marked) or presence of fibrosis (classified as mild – 1A, 1B, 1C and
2 and accentuated – 3 and 4).
Statistical analysis
In the statistical analysis, the quantitative variables were
described by mean and standard deviation or median and interquartile range. Categorical variables were described by absolute
and relative frequencies. To compare means, the t-student test was
applied. In case of asymmetry, the Mann-Whitney test was used.
In the comparison of proportions, Pearson’s chi-square or Fisher’s
exact tests were applied. To evaluate the association between
continuous variables, the Pearson correlation (symmetric distribution) or Spearman (asymmetric distribution) tests were used. The
significance level adopted was 5% (P≤0.05) and the analyzes were
performed in the Statistical Package for the Social Sciences (SPSS)
program, version 21.0.
Approval on the Research Ethics Committee
This study is part of a project approved by the Research Ethics
Committee of the Irmandade Santa Casa de Misericórida de Porto
Alegre and by the Committee of Universidade Federal de Ciências
da Saúde de Porto Alegre, under the number 745.415. The evaluated
patients agreed to participate in the study by signing the Informed
Consent Term.
RESULTS

We evaluated 82 patients, 55 (67%) of whom were women, and
the mean age of the sample was 41.7±13 years. The mean body
mass index was 40.1±6.7 kg/m². There was a significant difference
in the NC (P=<0.001) between men and women. TABLE 1 shows
the characteristics of the sample regarding sex distribution, mean
age, anthropometric variables and severity of liver disease. For
the classification of liver disease severity, the biopsy results of
76 patients were used, since 6 patients had no liver biopsy result
available for consultation or did not undergo the examination. As
for the severity of the liver disease, 49 (64.4%) patients presented
progression of the disease to fibrosis.
Regarding the biochemical variables analyzed, there was a
significant difference regarding the levels of HDL-C (P=0.022)
and ferritin (P<0.001) between men and women. While 19.1% of
the women had HDL-C above 60 mg/dL, no male individual had
HDL-C value higher than the reference. Increased levels of ferritin
(>322 ng/mL) were identified in 80% of males, while only 8.7% of
female ferritin levels were above baseline (>291 ng/mL). Differences
between men and women were also observed for glutamic oxalacetic
transaminase levels (P=0.046) and glutamic pyruvic transaminase
(P=0.014). Among males, 38.5% and 40% presented increased glutamic pyruvic transaminase and glutamic oxalacetic transaminase,
respectively, compared to 10.9% and 15.6% in women.
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TABLE 1 Characterization of the studied sample regarding sex, age,
anthropometry (body mass index, neck and abdominal circumference)
and liver outcome according to liver biopsy.
Variables

Total

Men

Female

Gender – n (%)

82 (100)

27 (32)

55 (67)

Age (years) –
mean and SD

41.7±13

42.2±12.5

41.5±13.5

0.829

BMI (kg/m²) –
mean and SD

40.1±6.7

38.8±6.6

40.8±6.8

0.204

NC (cm) –
mean and SD

41.7±4.66

46.5±3.7

39.4±3.0

<0.001

AC (cm) –
mean and SD

119.1±13.2 123.9±14.3 116.8±12.2

Absence of
steatosis

02 (2.6)

0 (0)

02 (100)

Exclusive steatosis
(without NASH)

22 (28.9)

05 (22.7)

17 (77.2)

Exclusive NASH
(withouth fibrosis)

03 (3.9)

01 (33.3)

02 (66.6)

NASH with
progression to
fibrosis

49 (64.4)

18 (36.7)

31 (63.2)

P value

In patients with adequate NC, the mean BMI was 36.3±8.1 kg/
m², whereas in the group of patients who presented altered NC,
it was 40.7±6.4 kg/m² (P=0.043). Comparing the mean AC of the
two analyzed groups, patients with altered NC had mean AC of
120.6±12.9 cm, being significantly higher (P=0.007) than patients
with adequate NC, whose mean AC found was 108.7±12.1 cm.
FIGURE 1 shows the relationship between AC and NC in both
sexes in the studied sample (r=0.65, P<0.01).

0.022

SD: standard deviation; BMI: body mass index; NC: neck circumference; AC: abdominal
circumference; NASH: non-alcoholic steatohepatitis.

As can be seen in TABLE 2, there was no significant difference
in the age of patients with adequate and altered neck circumference.
Regarding the anthropometric evaluations, a significant difference
was observed between the groups of patients with adequate NC
and altered in relation to BMI, AC and HOMA-IR index.

FIGURE 1. Relationship between abdominal circumference (AC) and
neck circumference (NC), in centimeters. (r=0.65, P<0.01).

TABLE 2 Anthropometry and biochemical evaluation according to the circumference of the neck.
NC
NC
Adequate
Altered
11 (13.4%)
71 (86.6%)
Age (years)
46.9±17.1
40.9±12.3
Men – n (%)
3 (27.3)
24 (33.8)
BMI (Kg/m²)
36.3±8.1
40.7±6.4
AC (cm)
108.7±12.1
120.6±12.9
Blood glucose (mg/dL)*
91 (87–127)
97 (87–119)
HbA1C (%)
5.35±0.40
5.79±0.75
TAG (mg/dL)*
132 (118–178)
149 (121–234)
TC (mg/dL)
191.1±38.9
194.9±36.5
HDL-C (mg/dL)
51.1±11.3
46.6±12.7
LDL-C (mg/dL)
106.4±34.5
116.3±34.8
Ferritin (ng/mL)*
105.9 (56.3–382.8)
171 (79.8–414.5)
AF (U/L)*
93.5 (75.5–102.5)
78 (64–91)
GGT (U/L)*
32 (23–56)
35 (25–56)
Albumine (g/dL)*
4.4±0.38
4.32±0.30
TB (mg/dL)*
0.60 (0.35–0.71)
0.50 (0.40–0.78)
DB (mg/dL)*
0.20 (0.10–0.26)
0.20 (0.10–0.30)
GOT (U/L)*
22 (20–31)
27 (21–35)
GPT (U/L)*
28 (21–38)
34 (21.5–47.5)
Insuline (µU/mL)*
12.9 (7.3–20.5)
23 (16.9–33.3)
HOMA-IR
3.38 (2.41–4.18)
6.79 (4.18–9.33)

P value
0.288
1.000
0.043
0.007
0.796
0.250
0.302
0.749
0.278
0.456
0.390
0.162
0.076
0.433
0.841
0.985
0.216
0.263
0.003
0.029

Reference value

< 99
<7
< 150
< 200
> 60
< 130
Men <322 and Women <291
< 130
Men <73 and Women <38
> 3.5
< 1.2
< 0.2
< 34
< 49
< 25

* Values described in median (P25–P75). NC: neck circumference; BMI: body mass index; AC: abdominal circumference; HbA1C: glycosylated hemoglobin; TAG: triglycerides; TC: total
cholesterol; HDL-C: high density lipoproteincholesterol; LDL-C: low density lipoprotein cholesterol; AF: alkaline phosphatase ; GGT: gammaglutamyltransferase; TB: total bilirubin; DB: direct
bilirubin; GOT: glutamic oxalacetic transaminase; GPT: glutamic pyruvic transaminase.
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Comparing the HOMA-IR index of patients with altered and
adequate NC, it is observed that patients with altered NC presented
higher insulin resistance (6.79) when compared to patients with
lower NC (3.38), being P=0.029.
Regarding the biochemical variables, only insulin levels differed significantly between groups of patients with adequate and
altered NC (P=0.003). In the group of patients with adequate NC,
the median relative to insulin levels was 12.9 μU/mL (7.3–20.5 μU/
mL) compared to the group of patients with altered NC, whose
median was 23 μU/mL (16.9–33.3 μU/mL). There was a correlation
between the HOMA-IR index and the NC, and this correlation
was positive, in which the higher the NC, the higher the insulin
resistance (r=0.48, P<0.01).
Correlating the NC with biochemical variables, as shown in
TABLE 3, it was identified an association between NC and a
reduction in HDL-C levels only in males (r= -0.42; P<0.05) and a
correlation with increased levels of insulin in both men (rs=0.47,
P<0.05) and women (rs=0.51, P<0.01).
The severity of hepatic disease, categorized according to the
degree of hepatic impairment assessed in liver biopsy, did not correlate with NC (r=0.14, P=0.360), but correlated with HOMA-IR
(r=0.39; P=0.006).
TABLE 3 Correlation between neck circumference and biochemical tests.
Biochemical variables

NC
Men

NC
Female

Fasting glycemia

-0.37

0.15

HbA1C

-0.25

0.32

TAG

0.15

0.19

0.11

-0.12

HDL-C

TC

-0.42*

-0.05

LDL-C

0.22

-0.18

Ferritine

-0.01

0.22

AF

-0.13

-0.03

GGT

-0.25

0.11

Albumine

-0.30

-0.07

TB

-0.23

-0.06

DB

0.04

-0.06

GOT

- 0.01

0.02

GPT

-0.11

-0.12

Insuline

0.47*

0.51**

HOMA IR

0.49**

0.30*

P<0.05. P<0.01. HbA1C: glycosylated hemoglobin; TAG: triglycerides; TC: total cholesterol; HDL-C: High Density LipoproteinCholesterol; LDL-C: low density lipoprotein cholesterol;
AF: alkaline phosphatase ; GGT: gammaglutamyltransferase; TB: total bilirubin; DB: direct
bilirubin; GOT: glutamic oxalacetic transaminase; GPT: glutamic pyruvic transaminase.

*

**

DISCUSSION

According to the liver biopsy in the sample studied, the NC
was not able to predict the presence of steatosis and steatohepatitis.
Despite this, it was identified that patients with altered NC presented, as expected, higher BMI and greater AC when compared
to patients with adequate NC. The same was observed in the study

by Joshipura et al.(11), which evaluated 1.206 hispanic patients free
of comorbidities with a mean age of 50 years, and identified that
patients with greater waist circumference and higher BMI were also
those that presented greater NC, as well as lower levels of HDL-C
(r= -0.23 ; P=<0.001), corroborating the data of the present study
in which a correlation was observed between NC and lower levels
of HDL-C (r= -0.42; P=<0.05) among males.
A study by Assyov and collaborators(12) evaluated 255 patients
with severe obesity and a mean age of 49±12 years. Among men,
the study found that NC was positively correlated with insulin levels (r=0.368; P<0.01) and inversely correlated with HDL-C levels
(r= -0.322; P<0.01), the same was observed in the present study.
Among women, it was identified that a larger NC was positively
correlated with higher insulin levels (r=0.263; P<0.01); there was,
however, no correlation between NC measurement and HDL-C
reduction, in keeping with the data observed in the present study,
as shown in TABLE 3.
In order to evaluate the relationship between NC and NAFLD,
a study by Hu et al.(9) evaluated 2.761 chinese and identified that
patients with NAFLD with an alteration in glutamic pyruvic
transaminase presented NC of 38.94±2.62 cm and patients without
alteration presented NC of 37.21±3.06 cm.
These NC values were significantly higher when compared
to other patients with other metabolic disorders (hypertension,
diabetes mellitus, pre-diabetes, dyslipidemia, abdominal obesity,
overweight and obesity, hyperuricemia and gout), whose mean NC
was 35.33±3.03 cm and also higher than in the control group, whose
mean NC was 32.60±2.37 (P<0.001). In addition, there was a correlation between NC and HOMA-IR index in both men (r=0.250;
P<0.001) and women (r=0.339; <0.001).
A study by Li et al.(13) proposed to evaluate the relationship
between NC and NAFLD in eutrophic patients (BMI ≥18.5 kg/
m² – <25 kg/m²). For that, 2.668 patients with an average age of
50.07±14.09 years old were studied. In both sexes, there was a
significant correlation (P<0.01) between NC and waist circumference, hip circumference, BMI, systolic and diastolic pressure,
insulin, HOMA-IR, triglycerides and the glutamic oxalacetic
transaminase (GOT) (P=0.05 in the male sex and the <0.01 in the
female sex). A significant correlation (P<0.01) between a higher
NC and reduced levels of HDL-C was found in both men and
women, corroborating in part with the findings of the present
study, since a correlation was identified only between men. In
addition, the study(13) pointed NC as an independent indicator
for NAFLD in eutrophic men, but not in women. The authors
justify this finding based on the fact that the female hormones
may be a protective factor for the development of NAFLD and
the fact that the number of female smokers was lower than the
male smokers. Cigarette leads to oxidative stress, involved in the
pathophysiology of NAFLD; however, the mechanism for the
association between smoking and NAFLD has not yet been well
elucidated.
Although the results of the present study did not identify a
direct relationship between NC and NAFLD, it is suggested that
the admeasurement of this measure can be used to distinguish
patients who present insulin resistance, that plays a key role in the
pathogenesis of NAFLD, of those who do not.
A cohort study(14) followed 2.623 patients over a 10-year period. The study identified that an increased NC had a negative
impact on the development of type 2 diabetes mellitus (DM2).
The study evaluated men and women. The risk of developing
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DM2 was higher in the group of men with higher NC. Men with
mean NC of 40.3±1.1cm; 39.1–45.3 presented 1.74 times higher
risk of developing DM2 in relation to men with lower NC, that is,
mean NC of 35.1±0.9 cm; 31.8–3.2 cm. The same was observed
among women. Women with higher NC (mean of 35.2±0.4 cm;
34.1–40.0 cm) presented 2.077 times more risk of developing
type 2 diabetes mellitus than those with lower NC (30.7±0.8 cm;
23.0–31.6 cm), being P<0.05. At the end of the study, 632 (24.1%)
patients developed type 2 diabetes mellitus. The incidence of the
disease was higher in the group of patients with higher NC. The
incidence of the disease was17.6% in patients with lower NC x
36.0% in patients with higher NC.
A study by Cho et al.(14) identified a positive correlation between
NC and triglyceride levels, that is, the higher the NC, the higher
the triglyceride levels. On the other hand, there was a negative
correlation between NC and HDL-C levels, and the higher the
NC, the lower the HDL-C levels. Because triglyceride and HDL-C
levels influence the reduction of insulin sensitivity(15), these findings
become of great importance.
In the present study, it was not possible to observe a direct
relationship between NC and NAFLD. However, there was a relationship between NC and insulin resistance, a metabolic disorder
that plays a key role in the development of NAFLD(16).
In the presence of insulin resistance, the available glucose
is not captured by the cells, causing hyperglycemia. As a consequence, fatty acids are mobilized from the hydrolysis of triglycerides in the adipose tissue, generating accumulation of these in
the hepatic tissue. In addition, insulin resistance reduces hepatic
glycogen stores and promotes gluconeogenesis in patients with
NAFLD(17), causing an uncontrolled production of hepatic glucose, which, together with decreased uptake by muscle and adipose
tissue, contributes to hyperglycemia. Insulin resistance in muscle
and adipose tissue are important components in the pathogenesis
of NAFLD, due to the increased availability of circulating glucose
and substrate to be accumulated in the form of lipid in the liver(18).
These events elucidate the crucial role of insulin resistance in the
development of NAFLD(19,20), in particular, insulin resistance
induced by obesity(21).
In our study, we identified a relationship between NC and biochemical markers related to NAFLD. In addition, we also identified
the relationship between NC and higher AC and BMI. The findings
regarding NC and anthropometric assessments are important since
in overweight patients NC is an easier tool to perform when compared to AC and BMI measurement. Therefore, NC is a feasible
evaluation to perform in clinical practice.
Although a direct relationship between NC and NAFLD
was not identified, the progression of liver disease correlated with
the HOMA-IR index, suggesting that it may be a more sensitive
marker to indicate the progression of liver disease when compared
to the circumference in the studied sample. Studies exploring this
relationship between progression of liver disease, such as signaling
pathways of cellular apoptosis, and insulin resistance remain scarce.
A study by Ferreira et al., which evaluated severely obese
patients undergoing bariatric surgery, identified that hepatic cell
apoptosis and insulin resistance increase the severity of liver disease
in morbidly obese patients(22).
Another study, developed by Amer et al., evaluated the results
of the liver biopsy of 72 patients and observed a correlation between
HOMA-IR index and the progression of liver disease. The increase
in HOMA-IR index was significantly correlated (P=0.0002) with
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the histological diagnosis of necro-inflammatory activity and fibrosis. That is, HOMA-IR gradually increased with the progression
of liver disease to fibrosis (P=0.0002)(23).
Thus, although we have identified clear results in the present
study regarding the importance of NC measurement in overweight
patients, which refers to the deposition of subcutaneous fat in the
upper region of the organism, showed related to metabolic changes,
but not to the deposit of visceral fat.
Some limitations of the present study are related to the number
of patients evaluated, that should be higher to have greater statistical strength and eventually to establish the best relation with
NAFLD; the anthropometric evaluations were not performed by
a single professional and, even done by very experienced professionals, it suffers from inter-rater variations.
Considering that NC is a promising nutritional assessment
tool, especially for overweight patients, we should consider
whether this measure is capable of replacing commonly used
anthropometric assessments (BMI, waist circumference and
skinfolds), or whether it would be a complementary measure to
be added to the nutritional assessment. It should also be determined the best cut-off point that can characterize and classify
NC in different populations and ethnicities along with their food
consumption profiles and their anthropometric characteristics to
be universally accepted.
CONCLUSION

NC is a relatively new anthropometric evaluation, rarely used
in clinical practice, easy to perform and with an excellent reproducibility.
We found a relationship between NC and metabolic alterations
and insulin resistance in these patients. Patients with altered NC had
higher levels of insulin when compared to patients with adequate
NC, noting the role of metabolic alterations in the development of
NAFLD. Despite this, we did not identify the relationship between
NC and pathological abnormalities of NAFLD, that is, it was not
possible to observe a direct relation between the altered NC and the
presence of NAFLD in patients with overweight.
NC measurement should be used in routine clinical practice,
because of its ease and reproducibility, especially in overweight
patients, not only as a complementary measure but as a reliable
valuation index. Further studies are suggested in order to establish
the best relationship between NC and NAFLD and to determine
a cut-off point for each population.
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Boemeke L, Raimundo FV, Bopp M, Leonhard LR, Fernandes SA, Marroni CA. Correlação entre a circunferência do pescoço e resistência a insulina
em pacientes com DHGNA. Arq Gastroenterol. 2019;56(1):28-33.
RESUMO – Contexto – A resistência à insulina, em especial a induzida pela obesidade, desempenha papel central no desenvolvimento da doença hepática
gordurosa não alcoólica (DHGNA). Embora seja importante a avaliação de pacientes com excesso de peso, as ferramentas de avaliação nutricional
utilizadas na prática clínica apresentam limitações. A circunferência do pescoço, a partir disso, torna-se uma alternativa viável e de baixo custo, a
qual parece estar relacionada ao acúmulo de gordura no tecido hepático. Objetivo – Avaliar a associação entre a circunferência do pescoço (CP) e
as alterações metabólicas em pacientes com DHGNA. Métodos – Estudo transversal realizado em 82 pacientes, dos quais 76 foram submetidos à
biópsia hepática. Foram realizadas as medidas de peso, altura, circunferência abdominal e CP. Valores de CP ≥42 cm e ≥36 cm foram considerados
alterados para homens e mulheres, respectivamente. Os exames laboratoriais e o resultado da biópsia hepática foram coletados dos prontuários dos
participantes. Foram avaliados os níveis glicêmicos em jejum, insulina, hemoglobina glicosilada, triglicerídeos, colesterol total, lipoproteína de alta
densidade (HDL-C), lipoproteína de baixa densidade (LDL-C), ferritina, fosfatase alcalina, gama glutamiltransferase, albumina, bilirrubina total,
bilirrubina direta, transaminase glutâmico-oxalacética, transaminase glutâmico-pirúvica e o índice HOMA-IR. Resultados – Foram avaliados 82 pacientes. Os pacientes com CP alterada apresentaram aumento do índice de massa corporal (P=0,043), circunferência abdominal (P=0,007), insulina
(P=0,003) e HOMA-IR (P=0,029) quando comparados àqueles com CP adequada. A CP foi significativamente correlacionada com níveis reduzidos
de colesterol de alta densidade (HDL-C) em homens (r= -042, P<0,05), aumento dos níveis de insulina em homens e mulheres (rs=0,47, P<0,05 e rs =
0,51; P<0,01, respectivamente), bem como maior índice HOMA-IR, tanto do sexo masculino (rs=0,49; P<0,01) quanto do feminino (rs=0,30; P<0,05).
Não houve associação significativa entre CP e os desfechos hepáticos (r=0,145, P=0,36). Conclusão – A CP está associada com o índice HOMA-IR
em pacientes com DHGNA. A CP pode ser utilizada no rastreamento da resistência à insulina nesses pacientes, considerando que a resistência à
insulina desempenha um papel fundamental na progressão da doença.
DESCRITORES – Gordura abdominal. Resistência à insulina. Hepatopatia gordurosa não alcoólica. Doenças nutricionais e metabólicas. Sobrepeso.
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ABSTRACT – Background – The maintenance of nutrition for the person with ileostomy is a major challenge despite to the proper management of stoma
eliminations. Objective – This study aimed to evaluate the nutritional status of people with ileostomy. Method – This is a cross-sectional study carried
out on a population of 17 people with ileostomy enrolled in the Service of Attention to the Health of the Person with Stoma of level II, referring to
a health region in Minas Gerais. The anthropometric evaluation consisted of the collection of weight, height, and calculation of body mass index. A
24-hour food recall and the nutritional assessment method Global Subjective Assessment were also evaluated. The data were analyzed by the Dietbox
software, where the ingested nutrients were estimated, and by the Statistical Package for the Social Sciences version 22.0. Results – There was a predominance of a population composed of people over 50 years old, female, married and single, with family income between two and three minimum
wages, incomplete elementary school and that did not exercise paid activity. The cancer was given as the main diagnosis that originated the stoma and
had a surgery time of less than two years. Regarding nutritional status, most of the interviewees presented adequate body mass index, but more than
half reported significant weight loss after the ileostomy. The predominant nutritional diagnosis provided by the General Subjective Assessment was
“suspected malnutrition/moderate malnutrition”. On the other hand, the contribution of energy, carbohydrates, lipids, sodium, potassium, magnesium and vitamin B12 was considered insufficient in almost all the participants. Conclusion – Therefore, it is suggested the periodic evaluation of the
nutritional status of this population. Thus, it is expected that preventive, therapeutic and maintenance dietary diagnosis and planning may contribute
to the nutritional status of the person with the ileostomy.
HEADINGS – Nutritional status. Ostomy. Health services.

INTRODUCTION

The intestinal stoma is an anastomosis between a segment of the
intestine and the skin of the anterior abdominal wall. Such a derivation may be performed from a portion of the large intestine, that
is a colostomy, or from the distal small intestine, and is then called
ileostomy. Its creation may be necessary in the management of a
variety of pathological conditions, such as congenital anomalies,
inflammatory bowel diseases, obstructions, trauma or neoplasms(1).
With the exteriorization of the small intestine, the absorption
of water, minerals, and nutrients is compromised, which exposes
people with ileostomy to dehydration, electrolytic disturbances and
impaired nutritional status(2). Besides to lipids, carbohydrates, and
proteins, the ileum is also responsible for the absorption of vitamin
B12. The large intestine is responsible for the absorption of water
and electrolytes, such as sodium, potassium, and magnesium(3). The
nutritional needs of people with ileostomy vary based on the extent
and absorption capacity of the remaining bowel, general health,
major diagnosis and comorbidities of the individual(4).
Failure to fully absorb essential nutrients can result in a malnourished person with compromised quality of life. Therefore, a
balanced diet is necessary, considering the type, the occasion, and
the frequency the foods are offered, to minimize the losses and the

liquidity effects of the products excreted. Intensive replenishments
of liquid, proteins, salts and others should be performed to provide
enough nutrients(5,6).
In addition to reduced absorption capacity due to intestinal
resection, people with ileostomy begin to adopt eating habits to
control intestinal functions for aesthetic reasons, such as avoiding
odor, flatulence, and bulky content. These changes in diet may
have negative repercussions, contributing to a worsening of the
nutritional status of these subjects, especially when the diet is not
adjusted for their needs(5).
Given that adequate management of stoma eliminations and
maintenance of nutrition for the person with ileostomy are two
major challenges, and that these individuals are more predisposed
to develop malnutrition(4), follow-up is necessary for the evaluation
of eating habits and anthropometric data. Thus, it is possible to
provide subsidies for the development and implantation of nutritional plans, estimating if food intake is sufficient and identifying
inappropriate habits, such as excessive intake of foods with poor
nutritional content(7).
The nutritional status of an individual is a result of the relationship between food consumption and nutritional needs, and its
evaluation allows the identification of people at risk, contributing
to the promotion or recovery of health. It is necessary to use an
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association of several indicators of nutritional status to increase
diagnostic accuracy, such as analysis of clinical and dietary history and anthropometric data. Thus, it is possible to establish
the nutritional diagnosis, being the basis for dietary planning
and guidance(7).
Therefore, this study aimed to evaluate the nutritional status of
individuals with ileostomy enrolled in a referral service for health
care of the person with stoma.
METHODS

This is a descriptive cross-sectional study conducted with
people with ileostomy enrolled in a Level II Stoma Care Service
(SASPO II), a reference for a health region in Minas Gerais. It
is a service with a multidisciplinary team consisting of a doctor,
a nurse, a social worker, a psychologist, and a nutritionist. It
provides specialized and interdisciplinary assistance to people
with a stoma, aiming at their rehabilitation, including guidance
for self-care, prevention, and treatment of complications in the
stomas, training, supply of collecting equipment and adjuvants
of protection and safety(8).
SASPO II is a reference for a region with a population estimated
at 433,163 inhabitants, of whom 200 have stomas and are enrolled
in the service, and 20 of them have ileostomy. People with ileostomy
registered up to December 2016, with a minimum age of 18 years
old, of both genders and with preservation of their psychic functions were considered eligible. Those who were hospitalized at the
time of data collection were excluded. All of them met the inclusion
criteria and were invited to participate in the survey. Thus, the total
population corresponded to 20 individuals.
The project was approved by the Research Ethics Committee
through opinion number 1,077,361. The participation in the research involved the signing of a free and informed consent form.
Data collection was performed from August to December 2016
through an interview.
An anthropometric evaluation was performed, which consisted
of the participants’ weight, height, and body mass index (BMI)
calculation; a 24-hour food recall; and the nutritional assessment
method Global Subjective Assessment (ASG). Also, participants
answered a questionnaire about their sociodemographic and clinical information.
BMI is recommended as a nutritional diagnosis method for
adults and the elderly people by the Food and Nutrition Surveillance System – SISVAN(9). It is calculated by dividing the weight
of the individual (kg) by the square of its height (m2), with distinct classifications for adults and the elderly people. According
to the value obtained, the adult can be classified as underweight,
adequate weight, overweight and obese, and, in the case of the
elderly person, underweight, adequate weight and overweight(10).
It has the advantages of being able to obtain weight and height
measurements, as well as a high correlation with body mass and
body composition indicators(9).
The 24-hour food recall evaluates the current diet and it can
estimate data on energy and nutrient intake in the total food intake
by the individual. Its advantage is its rapid application and short
recall period. As a limitation of this type of dietary assessment,
there is a need for the interviewee’s memory for qualitative and
quantitative information about meals and, above all, the biggest
limitation is that a single day of recall may not represent the usual
intake of an individual(7).

ASG is a validated instrument for assessing nutritional status,
based on clinical history and physical examination data. Changes
in usual weight, changes in eating habits, presence of gastrointestinal symptoms, disturbances in functional capacity and metabolic
demand of the main diagnosis of the individual are investigated
through anamnesis. Also, it is submitted to a simple physical
examination, which evaluates changes in muscle and subcutaneous composition, and the presence of edema. Thus, at the end
of the evaluation, the individual is then classified subjectively in
category 1 (nourished), 2 (suspected of malnutrition or moderately
malnourished) or 3 (severe malnutrition)(11). This method has become popular in the evaluation of the nutritional condition and
the simplicity and the good correlation with anthropometric and
biochemical parameters are some advantages. However, the main
criticism of this instrument lies in the fact that accuracy depends
on the experience of the observer(12).
The Dietbox software was used for the estimation of the
nutrients ingested, from the food recall, and for the evaluation
of the sufficiency of each of them. Ingested amounts of energy,
carbohydrates, lipids, proteins, sodium, potassium, magnesium and
vitamin B12 were evaluated.
All data were entered into the Statistical Package for the Social
Sciences (SPSS) software version 22.0 for processing and analysis.
Descriptive statistics were performed.
RESULTS

The sample (n) consisted of 17 participants, excluding those
who were not available to attend the data collection on the scheduled dates. The mean age of the interviewees was 55.8 years old
and the median age 55 years old, being the minimum age 26 and
maximum 80 years old. Among them, 11 (64.7%) were female and
6 (35.3%) were male. Most of the individuals were single (35.3%)
or married (35.3%).
The level of education with the highest prevalence was incomplete elementary education, being pointed out by 13 (76.5%)
participants. Complete primary education (11.8%) and complete
secondary education (11.8%) were the other options indicated.
The most mentioned family income was the value between two
and three minimum wages, reported by eight participants (47.1%).
Regarding the exercise of remunerated activity, 58.8% of the
participants are unemployed or retired, and this same percentage
does not practice physical activity. It was also investigated whether
these individuals present other comorbidities, reported by 41.2% of
them. Diabetes mellitus had the highest prevalence, present in 23.5%
of the total participants, followed by systemic arterial hypertension
(17.6%). TABLE 1 shows the sociodemographic and health data
of the study participants.
Regarding the capacity for self-care, 52.9% of the individuals
reported being fit, 23.5% partially dependent and 23.5% totally
dependent to perform the necessary care with the stoma. The present or previous presence of complications related to the stoma was
pointed out by most of the participants (82.4%), with dermatitis
being the most frequent complication (76.5%). As a cause for the
creation of ileostomy, neoplasia was the main responsible, cited by
seven people (41.2%), followed by inflammatory disease (23.5%).
The mean duration of ileostomy from the date of surgery to the day
of the interview was three years and three months, with a minimum
time of one and a half months and a maximum time of 15 years.
TABLE 2 presents the data of the participants, regarding the stoma.
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TABLE 1. Sociodemographic and health characteristics of people with
ileostomy of the SASPO level II micro-region, Divinópolis 2016.
Variables
n
%
Age
< 40 years old
2
11.8
40 to 50 years old
3
17.6
50 to 60 years old
6
35.3
> 60 years old
6
35.3
Gender
Female
11
64.7
Male
6
35.3
Marital status
Single
6
35.3
Married
6
35.3
Stable union
2
11.8
Widow
2
11.8
Other
1
5.9
Education level
Incomplete elementary school
13
76.5
Complete elementary school
2
11.8
Complete high school
2
11.8
Family income
< 1 minimum wage
1
5.9
1 to < 2 minimum wages
7
41.2
2 to < 3 minimum wages
8
47.1
4 or more minimum wages
1
5.9
Profession
Active
7
41.2
Inactive
10
58.8
Practice physical activity
Yes
7
41.2
No
10
58.8
Comorbidities
Diabetes
4
23.5
Arterial hypertension
3
17.6
Others
4
23.5
Source: SASPO level II of Divinópolis – MG.

The analysis of the anthropometric data showed that 10 participants found normal weight for height and age (58.8%), one was
classified as low weight (5.9%), four were overweight (23.5%) and
two individuals were classified as grade I obesity (11.8%). Also,
subjects were asked about their usual weight and current weight.
Of them, 64.7% reported that their current weight is less than their
usual weight, before the preparation of the ileostomy. The mean
weight loss percentage presented was 17.07%.
The nutritional assessment provided by the ASG classified eight
participants as suspected malnutrition/malnourished moderates
(47.1%) and two as malnourished (11.8%). The rest of the participants are nourished (41.2%). In the last six months, weight loss
was reported by nine individuals (52.9%). Regarding the change in
eating habits, seven participants reported alteration after surgery,
and, regarding functional capacity, 10 reported having some type
of dysfunction. Data on BMI and ASG can be seen in TABLE 3.
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TABLE 2. Characteristics related to ileostomy and clinical data of people
with ileostomy of the microorganism of the SASPO level II, Divinópolis
2016.
Variables
Assessment of the possibility of self-care
Able
Partially dependent
Totally dependent
Presence of complications
Yes
No
Type of complications
Retraction
Prolapse
Dermatitis
Others
Time of surgery
< 2 years
2 to 5 years
> 5 years
Cause of the stoma
Cancer
Trauma
Inflammatory disease
Others

n

%

9
4
4

52.9
23.5
23.5

14
3

82.4
17.6

1
2
13
4

5.9
11.8
76.5
23.5

12
2
3

70.6
11.8
17.6

7
1
4
5

41.2
5.9
23.5
29.4

Source: SASPO level II of Divinópolis – MG.

TABLE 3. Anthropometric data and referring to the global subjective
evaluation of people with ileostomy of the SASPO II microregion, Divinópolis 2016.
Variables
BMI
Low weight
Normal weight
Overweight
Obesity – Grade I
Lost weight in recent weeks
Yes
No
Food intake compared to usual
Without changes
With changes
Functional capacity
No dysfunction
With dysfunction
Subjective evaluation
Nourished
Suspected malnutrition
Severe malnutrition
Source: SASPO level II of Divinópolis – MG.

n

%

1
10
4
2

5.9
58.8
23.5
11.8

9
8

52.9
47.1

10
7

58.8
41.2

7
10

41.2
58.8

8
7
2

47.1
41.2
11.8
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Regarding the estimation and evaluation of nutrient sufficiency,
most of the respondents presented an inadequate consumption
of energy (58.8%), carbohydrates (58.8%) and lipids (88.2%). The
protein intake was adequate in most participants (76.5%). As for
micronutrients, most of the individuals consumes an adequate
amount of sodium (5.9%), as well as potassium (5.9%), magnesium
(17.6%) and vitamin B12 (11.8%). It was found that six interviewees
(35.3%) use dietary supplements in their diet. TABLE 4 shows data
on the sufficiency of energy and ingested nutrients.
TABLE 4. Data related to the ingestion of nutrients obtained by 24 hour
food recall of people with ileostomy of the microorganism of the SASPO
II, Divinópolis 2016.
Variables
n
%
Energy consumed
Enough
7
41.2
Not enough
10
58.8
Protein intake
Enough
13
76.5
Not enough
4
23.5
Carbohydrate intake
Enough
5
29.4
Not enough
12
70.6
Lipid intake
Enough
2
11.8
Not enough
15
88.2
Sodium intake
Adequate
1
5.9
Little Inadequate
2
11.8
Enough
14
82.4
Potassium intake
Adequate
1
5.9
Inadequate
16
94.1
Magnesium intake
Adequate
3
17.6
Little Inadequate
1
5.9
Inadequate
13
76.5
Vitamin B12 intake
Adequate
2
11.8
Little inadequate
4
23.5
Inadequate
11
64.7
Use of supplement
Yes
6
35.3
No
11
64.7
Source: SASPO level II of Divinópolis – MG.

DISCUSSION

The reduced size of the population shows the results in studies
with stomas, in which there is a markedly lower percentage of individuals with ileostomy when compared to colostomies(5). Also, there
is a greater number of studies with restricted attention to colonic
stomas, which may be justified by the fact that an ileostomy is less
frequent(6). However, this finding evidences the need for further

studies and a attention to these individuals, including due to the
higher rate of complications found in this type of stoma and the
difficulties in its management(2,3).
In this population, the number of people over 50 years old was
predominant. The fact that the oncological diagnosis also prevails
in this group justifies the predominant age group. There is a greater
agreement between neoplasms and stomas aged over 40 years old,
with an exponential increase in incidence as the age advances, so
that aging is a risk factor for the development of neoplasia and
consequently the possibility of performing a stoma(13).
Regarding the gender of the interviewees, the female was
predominant. However, when compared to studies that were performed with participants with stomas, most were male(14-21). The
disagreement among the most prevalent gender surveys may be
due to the close incidence of colorectal neoplasia among men and
women, with an estimated risk of 16.84 new cases per 100,000 men
and 17.10 per 100,000 women, according to the National Cancer
Institute (INCA)(22).
As for marital status, most were married and single, both with
a frequency of 35.3%. In other studies(14-18,21,23,24), the prevailing civil
status was married, ranging from 35.6% to 71.4%. Marital status
is a relevant factor, from a psychosocial point of view, due to the
support and adaptation that people with ileostomy need, in which
the spouse can play a fundamental role, improving the quality of
life of these individuals(25).
The predominant level of education among the participants
was incomplete primary education. This factor should be valued,
since a lower level of education is related to a higher rate of complications with the stoma, poor adherence to the treatment and,
therefore, a higher risk of morbidity. Thus, it is essential to identify
them by health professionals, who must implement educational
self-care actions, to overcome the learning limitations that these
individuals may present(23).
The high rate of low education can be explained by the high
prevalence of older people who, due to the social conditions of
their time, had fewer opportunities for study(14). Also, this data
may be related to wage income, which is another characteristic
evaluated by many studies, in which most have a low-income predominance(15,16,18,23,24). Low income may also imply the deterioration
of care with the stoma, since this demand specialized care, such as
food, devices, consultations, among others, which are not always
adequately provided by SUS(23,24).
Regarding the exercise of paid activity, 58.8% of respondents
are inactive. The fact that most of the population is composed of
elderly people, who retired for the time of contribution and/or the
benefit of the disability classified retirement, in which individuals
with a stoma are inserted, is associated to this situation. However,
the physical, psychic and social factors related to the presence of
the stoma should not be ignored, since social reinsertion becomes a
great challenge. These subjects feel incapacitated to develop previously performed activities, lack of privacy to maintain care with the
stoma, because they feel more fragile and limited to perform certain
functions or because they prefer not to expose themselves(14-16,23).
Only 41.2% of the participants reported practicing physical
activity regularly. The practice of physical activity is not common
in the population with stomas(26). Although not the experience of
this group, the Brazilian Association of People with Stoma guides
the practice of exercises, using the innumerable benefits related
to health as a whole, positively influencing self-esteem, mental
capacity, cholesterol, depression, chronic diseases, among others.
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Therefore, it is important to emphasize the encouragement, by
health professionals, to the practice of physical exercises(27).
The time elapsed between the surgery and the interview ranged
from one month and a half to 15 years, while in other studies,
this interval was shorter, from seven months to eight years(15) and
from one month to two years(21). However, in a study carried out in
Maceió, with 216 individuals with a stoma(28), the maximum time
was 20 years and minimum was less than one year, in which most
had 0 to 5 years of stoma.
Regarding to the management with the stoma, 52.9% of the
participants declared to be self-sufficient. It is known that factors such as marital status, higher levels of education and family
income can influence self-care, since they increase the individual’s
confidence and self-esteem, contributing to empower the individual
about his condition and care(23).
When evaluating the complications involving the stoma, it was
verified that the peristomal dermatitis had a higher incidence. The
appearance of complications is directly related to factors such as
type of surgery, in which the ileostomy is more prone to develop
dermatitis due to its more liquid content; characteristics of the
stoma (shape, protrusion, location); care given to the stoma, as
well as variables such as education level, income and the presence
of relatives(16,29).
Although participants had adequate BMI, weight loss after
ileostomy was recorded in 64.7% of the interviewees. This result
is similar to studies evidencing a higher prevalence of adequate
BMI among individuals with ileostomy, but with high rates of
weight loss and nutritional depletion according to other nutritional
parameters(30,31). The group with ileostomy tends to have a lower
BMI when compared to the control group(2).
No studies were found in the literature using ASG in subjects
with stomas. In this study, most of the participants (47.1%) were
classified as suspected malnutrition/moderate malnutrition according to this instrument, and two participants (11.8%) were classified
as severely malnourished. Also, most reported altered functional
capacity and 41.2% reported changes in dietary intake. This finding reaffirms the important association of nutritional deficits as
a complication of an ileostomy and contributes to emphasize the
value of attention and periodic nutritional assessment of the person
with ileostomy, besides the institution of measures of planning and
dietary education(3,32).
Regarding to energy intake and macronutrients such as carbohydrates, lipids, and proteins, most of the interviewees presented
insufficient consumption, except for proteins (23.5%). Individuals
with a stoma, especially those with ileostomy, tend to decrease total
intake and restrict the consumption of some foods due to repercussions on the volume and appearance of feces, issues associated with
aesthetics and well-being. This reduction in the nutrient supply,
together with the loss in absorption, compromises the maintenance
of an adequate nutritional status. The diet with adequate protein
intake is important, among other reasons, in the tissue repair after
the surgical preparation of a stoma. As for carbohydrates, besides
an important energy supply, the consumption of foods rich in white
flour and low in fiber helps in reducing the volume and increase
the consistency of the feces, improving its appearance. However,
lipids are fundamental to this group in the energy supply and in
the absorption of liposoluble vitamins(4,33).
The contribution of each of the micronutrients (sodium, potassium, magnesium and vitamin B12) was shown to be inadequate
or inadequate in most participants. In a case-control study, serum

38 • Arq Gastroenterol • 2019. v. 56 nº 1 jan/mar

sodium and magnesium values were reduced when compared to
the control group(2). The subjects with ileostomy present great
loss of mineral salts and water since the large intestine is the main
responsible for absorbing them. As for vitamin B12, its absorption
is limited to the ileum, so the absorptive capacity will depend on
the resected extent of this segment. Such losses can determine,
such as complications, dehydration, and electrolyte disturbances,
such as hyponatremia, hypokalemia and hypomagnesemia, in addition to renal failure. On the other hand, deficiency of vitamin
B12 may lead to megaloblastic anemia(4,34). In the case of sodium,
it is advisable to increase its intake, since the presence of this salt
in the intestinal lumen helps to reduce fecal losses.(3,32,34) Also,
studies have shown that low urinary sodium was correlated with
nutritional depletion(2,35). Considering the above, adequate dietary
compensation becomes essential, since these individuals already
have the drawback of impairment and often also present a basic
disease with high metabolic demand, requiring a higher requirement of such nutrients(4).
CONCLUSION

As sociodemographic characteristics, this study found a population composed predominantly of people over 50 years old, female,
married and single, with family income between two and three minimum wages, presenting incomplete elementary school education,
that do not exercise paid activity and that do not practice physical
activity. The most prevalent comorbidity was diabetes mellitus.
Regarding to ileostomy, the majority considered to be able to
perform self-care. The presence of current or previous complications was pointed out by most of the sample, with dermatitis being
the most frequent. Oncological diagnosis and surgery time of less
than two years also prevailed.
Regarding nutritional status, most of the interviewees presented
BMI within the appropriate value. However, more than half of the
sample reported significant weight loss after the preparation of
the ileostomy. The predominant nutritional diagnosis provided by
the ASG was suspected of moderate malnutrition. On the other
hand, the contribution of energy, carbohydrates, lipids, sodium,
potassium, magnesium and vitamin B12 was insufficient in almost
all participants.
Therefore, it is suggested the periodic evaluation of the nutritional status of this population. Thus, it is expected that preventive,
therapeutic and maintenance dietary diagnosis and planning may
contribute to the nutritional status of the person with the ileostomy.
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RESUMO – Contexto – Além do manejo adequado das eliminações da estomia, a manutenção da nutrição para a pessoa com ileostomia é um grande
desafio. Objetivo – Este trabalho teve como objetivo avaliar o estado nutricional de pessoas com ileostomia. Métodos – Trata-se de um estudo transversal, realizado numa população de 17 pessoas com ileostomia cadastrados no Serviço de Atenção à Saúde da Pessoa Ostomizada de nível II referência
para uma região de saúde em Minas Gerais. Foi realizada a avaliação antropométrica que consistiu na coleta do peso, altura e cálculo do índice de
massa corporal. Também foi avaliado um recordatório alimentar de 24 horas e o método de avaliação nutricional Avaliação Subjetiva Global. Os
dados foram analisados pelo software Dietbox, onde foi estimado os nutrientes ingeridos, e pelo Statistical Package for the Social Sciences versão 22.0.
Resultados – Houve predomínio de uma população composta por pessoas com idade superior a 50 anos, do sexo feminino, de estado civil casado e
solteiro, com renda familiar entre dois e três salários mínimos, ensino fundamental incompleto e que não exerciam atividade remunerada. O câncer
foi dado como principal diagnóstico que originou a estomia e possuíam um tempo de cirurgia menor que dois anos. Quanto ao estado nutricional,
a maior parte dos entrevistados apresentaram índice de massa corporal adequada, porém mais da metade referiu perda de peso importante após a
confecção da ileostomia. O diagnóstico nutricional predominante, fornecido pela Avaliação Subjetiva Geral foi de “suspeita de desnutrição/desnutrido
moderado”. Já o aporte de energia, carboidratos, lipídeos, sódio, potássio, magnésio e vitamina B12 foi avaliado como insuficiente na quase totalidade
dos participantes. Conclusão – Portanto, sugere-se a avaliação periódica do estado nutricional dessa população. Assim, espera-se que o diagnóstico e
planejamento dietético preventivo, terapêutico e de manutenção possam contribuir para a condição nutricional da pessoa com ileostomia.
DESCRITORES – Estado nutricional. Estomia. Serviços de saúde.
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ABSTRACT – Background – Esophageal cancer is the eighth most common cancer. The prognosis is bleak in patients with advanced stages. Patients with
early disease have a better prognosis than those with advanced stage. There are several techniques for the screening of premalignant and superficial
lesions including chromoendoscopy. Objective – This article aimed to determine the effectiveness of chromoendoscopy with toluidine blue combined
with Lugol’s solution for diagnosis of esophageal premalignant and superficial neoplastic lesions in high risk patients. Methods – Routine white light
upper endoscopy was performed. Toluidine blue was sprayed from the gastroesophageal junction to 20 cm of the dental arch. Then the uptake dye
areas were characterized. Later Lugol’s solution was sprayed. Areas with less-intense staining were characterized. Biopsy of the toluidine blue capturing areas and areas with less-intense staining of Lugol’s solution were taken. In the cases where lesions were not evidenced after application of dyes,
biopsies four quadrants of the esophageal mucosa were taken. The samples were evaluated by a digestive pathologist. Results – Barrett’s esophagus
was the most common premalignant lesion and the early neoplastic lesion was adenocarcinoma with a sensitivity of 100%, specificity 85.7%, positive
predictive value 30%, negative predictive value 100%, positive likelihood ratio 7 negative likelihood ratio 0. Conclusion – Chromoendoscopy with
toluidine blue combined with Lugol’s solution is a useful tool in the screening of esophageal premalignant lesions and superficial neoplasms.
HEADINGS – Esophageal neoplasms. Tolonium chloride. Staining and labeling. Early detection of cancer.

INTRODUCTION

Esophageal cancer is the eighth most common cancer with
an estimated 456,000 new cases by 2012. It is the sixth leading
cause of cancer-related death in the world. This disease has a
high mortality rate with an estimated 400,000 deaths worldwide
in 2012. Esophageal cancer is fourfold more common and slightly
more lethal in men than women(1). There are two main histological
kinds of esophageal cancer, squamous cell carcinoma and adenocarcinoma (ADC). Squamous cell type is the most common
histological kind of esophageal cancer, whereas in certain developed countries like Australia, Finland, France, United States and
United Kingdom the ADC is the predominant variety(2). Incidence
rates of squamous cell carcinoma have been reported as high as
100 cases per 100,000 annually in an area known as the “Asian
esophageal cancer belt” (region extending from northeastern
China to the Middle East)(3,4). The epidemiology of esophageal
cancer in developed countries has changed over the last forty
years. Squamous cell carcinoma was responsible for more than
90% of cases of esophageal carcinoma in the United States. In
1975 the ADC affected four people per million, in 2001 the rate
had increased to twenty-three people per million, representing
the cancer with the fastest rates of growth in United States, according to the National Cancer Institute(5). In South America, the

esophageal cancer age-standardized incidence rate is 4.3 cases per
100,000 inhabitants, with the highest incidence in Brazil, Uruguay,
Cuba and Argentina. In Venezuela for 2012, age-standardized incidence rate was 1.2 and 313 deaths were recorded for esophageal
cancer, with an age-standardized mortality rate of 1.2 deaths per
100,000 inhabitants(6).
The prognosis of this disease is bleak, as more than 50% of
patients already have advanced stage disease with unresectable and/
or metastatic disease at the time of diagnosis. Patients with limited
mucosal or submucosal disease have a better prognosis than those
with advanced stage. However, early detection of this disease is
difficult because it is often shown as a flat and/or isochromatic
lesion in conventional white light endoscopy(7,8).
Currently, there are several techniques for screening of premalignant and superficial lesions including exfoliative cytology,
chromoendoscopy and Narrow Band Imaging (Olympus Medical
System Corporation, Tokyo, Japan)(9). Chromoendoscopy aims to
facilitate the visualization and detection of dysplastic and malignant lesions in the gastrointestinal tract, which may be difficult to
distinguish from the normal mucosa(10).
This article aimed to determine the effectiveness of chromoendoscopy with toluidine blue in combination with Lugol’s solution in
the diagnosis of esophageal premalignant and superficial neoplastic
lesions in high risk patients.
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METHODS

This was a prospective and transversal study. We enrolled
patients who met the selection criteria from the gastroenterology
consultation of Hospital Militar “Dr. Carlos Arvelo”, Caracas,
Venezuela, between January and June 2015. Variables were evaluated in two times, when the endoscopy was performed and having
the results of histopathology.
Selection criteria included: Symptoms of gastroesophageal
reflux of more than 5 years of evolution, accentuated smoking
habits (>10 cigarettes per day), alcohol consumers of more than
80 gr daily, history of head and neck cancer, history of head and
neck radiation therapy and history of caustic ingestion. Exclusion
Criteria were as follow: iodine allergy, hypothyroidism, hyperthyroidism and pregnant women. This study was approved by the
ethical review board of Hospital Militar “Dr. Carlos Arvelo”. All
patients were fully informed about the procedure and provided
written informed consent before the endoscopy.
Procedural technique
The procedure was performed in endoscopic unit. Upper
digestive endoscopy was performed with an Olympus EVIS GIFQ145 videogastroscope. Conventional endoscopy was performed
first. Following 1% acetic acid was used as a mucolytic agent,
which was sprayed over the mucosa using spraying catheter
(Glo-Tip®, Cook Medical®) from the gastroesophageal junction
to 20 cm of the dental arch and was waited for one minute. The
procedure was then repeated with application of 1% toluidine blue
and waited for one minute. The mucosa was washed with water.
Endoscopic characterization of the stained areas was performed.
Lugol’s solution was then sprayed from the gastroesophageal junction to the 20 cm of the dental arcade and waited for 1 minute and
washed again with water. Areas with less-intense staining were
characterized. Biopsy of the toluidine blue capturing areas and
areas with less-intense staining of Lugol’s solution were taken. In
the cases where there was no evidence of lesions after application
of the dyes, we proceeded to take biopsies of four quadrants of
the esophageal mucosa, each 10 cm from the gastroesophageal
junction to 20 cm of the dental arch. The samples were evaluated by a digestive pathologist specialist. Specialized intestinal
metaplasia with low or high grade dysplaia, squamous dysplasia,
ADC and squamous cell carcinoma were defined as a positive
histological finding.
Statistical analysis
Once the histopathological results were obtained, it was calculated sensitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), positive and negative likelihood ratio. The
95% confidence interval (CI) for sensitivity, specificity, NPV and
PPV was calculated. For the analysis of statistical significance, the
Fisher exact test was applied for dichotomous qualitative variables.
A P value <0.05 was considered statistically significant. Statistical
analyzes were calculated using IBM® SPSS® Statistics 21.0.
RESULTS

A total of 52 patients were included in the study, 27 (51.9%)
were female. The mean age was 52.67 years with a standard deviation of 11.87 years. The most frequent indication for endoscopy was
gastroesophageal reflux symptoms for more than 5 years (67.3%)
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(TABLE 1). There were no patients with history of premalignant
or neoplastic lesions of the esophagus.
TABLE 1. Baseline patient features.
Characteristic

n (%)

Mean age (years)
Gender
Male
Female
Indications for endoscopy
Gastroesophageal reflux symptoms
Smoking
Alcohol consumers *
History of head and neck cancer

52.67±11.87
25 (48.1)
27 (51.9)
35 (67.3)
11 (21.2)
1 (1.9)
5 (9.6)

* Alcohol intake >80gr daily.

In conventional white-light endoscopy, the most frequent
findings were normal esophageal mucosa in 39 patients (75%)
followed by erosive esophagitis grade A according to Los Angeles
Classification(11) in nine patients (17.3%), endoscopically suspected
esophageal metaplasia in three patients (5.8%) and slightly elevated
lesion 0-IIa according to Paris classification(12) in one patient (1.9%).
After application of the dyes, the esophageal mucosa showed
areas of blue uptake and areas with less-intense staining of Lugol’s
solution in 10 patients (19.2%) (FIGURE 1).

A

B

FIGURE 1. Chromoendoscopy in a patient with endoscopically suspected
esophageal metaplasia. In (A) appearance of the mucosa after application of
toluidine blue. A mucosal tongue stained blue is observed. In (B) mucosal
appearance after adding Lugol’s solution. A clear delimitation between
the affected mucosa and the rest is observed.

The histological findings of areas with toluidine blue uptake
and with less-intense staining of Lugol’s solution were specialized
intestinal metaplasia with low-grade dysplasia in two patients
(20%), specialized intestinal metaplasia without dysplasia in
one patient (10 %) and adenocarcinoma in one patient (10%)
(TABLE 2). The histology of samples taken in the 42 patients
who did not present suspicious areas after chromoendoscopy
demonstrated findings compatible with reflux esophagitis in 32
patients (76.1%) and normal mucosa in the remain patients.
The sensitivity of chromoendoscopy to toluidine blue in combination with Lugol was 100% (95% CI 43.8%–100%), specificity
was 85.7% (95% CI 73.3%–92.9%), (P=0.01) (TABLE 3). The PPV
was 30% and the NPV was 100%. The positive likelihood ratio was
7 and the negative likelihood ratio was 0.
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TABLE 2. Histological findings of the areas with toluidine blue uptake
and with less-intense staining of Lugol’s solution.
Finding

n (%)

Normal

0 (0)

Reflux esophagitis

6 (60)

SIM without dysplasia

1 (10)

SIM with low-grade dysplasia

2 (20)

SIM with high-grade dysplasia

0 (0)

ADC

1 (10)

Squamous cell carcinoma

0 (0)

SIM: specialized intestinal metaplasia; ADC: adenocarcinoma.

TABLE 3. Correlation between histological diagnosis of premalignant
and neoplastic lesions and chromoendoscopic findings.
Premalignant lesion/Neoplasm

Chromoendoscopy

Negative, n (%)

Positive, n (%)

Positive

7 (14.3)

3 (100)

Negative

42 (85.7)

0 (0)

Positive Chromoendoscopy: toluidine blue capturing areas and areas with less-intense staining of
Lugol’s solution. Negative chromoendoscopy: None suspicious areas after application of the dyes.

DISCUSSION

Diagnosis of premalignant lesions and superficial neoplasms
in the esophagus is critical, because it increases the survival by
permitting earlier potentially curative interventions, reducing local
recurrences and of distant metastases risks(13). Chromoendoscopy
has become an useful tool for the screening of premalignant and
superficial lesions in the digestive tract by improving the recognition
of changes in the mucosal surface, which leads to a better delimitation of the margins of the lesions as well as the detection of lesions
not previously observed with conventional white light endoscopy(10).
Lugol’s solution is an iodine-based absorptive staining that has
an affinity for glycogen in non-keratinized squamous epithelium. It
is used primarily for the identification of squamous dysplasia and
squamous cell cancer of the esophagus in early stages. Areas with
glycogen depletion such as dysplasia, squamous cell carcinoma,
Barrett’s epithelium, and inflammation remain unblemished or
weakly stained(14). Chromoendoscopy with Lugol’s solution has
improved the detection rate of squamous dysplasia and squamous
cell carcinoma in early stages in patients with esophageal symptoms
(reflux symptoms, dysphagia and globus sensation) compared to
conventional endoscopy in both high-risk population and low
risk-population(15,16). In the study published by Shiozaki et al. 178
patients with head and neck cancer were screened for synchronous
and metachronous primary esophageal cancer using chromoendoscopy with Lugol’s solution. In that study 9 patients had esophageal
cancer (5.1%). The majority of lesions (9 of 13 lesions) were not
detectable by radiologic or conventional endoscopy(17). In a similar study published by Kominek et al. 132 patients with primary
squamous cell carcinoma of the head and neck were evaluated for
early synchronous esophageal cancer. Using chromoendoscopy
with Lugol, squamous cell carcinoma of the esophagus was diagnosed in two patients and low-grade and high-grade dysplasia in
three patients(18).

Toluidine blue is a basic absorptive dye that stains the nuclei
of the cells. It can identify malignant cells, due to increased mitotic activity and increased core/cytoplasmic ratio. This staining
has been used mainly for the detection of squamous dysplasia
and carcinoma of the oral cavity and to a lesser extent in the
esophagus. The pathological areas are stained blue(14). Chobanian et al. in 1987 published a study in which Barrett’s esophagus
was detected by upper digestive endoscopy in 58 patients with
gastroesophageal reflux disease, first inspecting the mucosa without dye, then applying toluidine blue and then taking biopsies
both the areas that were Stained like and the areas that that were
not. The sensitivity of conventional endoscopy was 86% with a
specificity of 88%; while the sensitivity for detection of Barrett’s
esophagus following the application of toluidine blue was 98%
with a specificity of 80%(19).
The combined use of toluidine blue with Lugol’s solution has
been studied in the detection of premalignant and neoplastic lesions in the oral cavity. Nagaraju et al. performed a study in which
30 patients with clinical suspicion of premalignant lesions and 30
patients with suspected malignant lesions in the oral cavity were
evaluated using Lugol’s solution combined with toluidine blue.
In that study the sensitivity for the detection of premalignant lesions was 100%, specificity 60%, positive predictive value 93% and
negative predictive value 100%. In the case of malignant lesions
the sensitivity was 92.7%, specificity 60%, positive predictive value
96% and negative predictive value 43%(20).
In the current study, a combination of toluidine blue and Lugol’s solution was used for the detection of both premalignant lesion
and superficial neoplasms of the esophagus. The combination of
these dyes showed a sensitivity of 100% and a specificity of 85.7%.
The combined use of toluidine blue with Lugol’s solution allowed a
better delimitation of lesions in esophagus. This is because toluidine
blue produces a royal blue coloration in the pathological mucosa,
while the healthy mucosa acquires a pale blue hue. Subsequent to
applying Lugol’s solution, the healthy mucosa with high glycogen
content acquires a brown tone, which allows a clear demarcation
between the healthy and pathological mucosa.
The most frequent premalignant lesion diagnosed in this study
was Barrett’s esophagus and ADC as superficial neoplasm. However, neither squamous dysplasia nor squamous cell carcinoma
were diagnosed, which is probably related to the short period of
collection, which limited the inclusion of more patients with risk
factors for this pathology (32.7%).
The main limitation of the current study was the size of the
sample. This was because the small number of patients who attended the outpatient clinic and met the inclusion criteria. The
small sample size may reduce the potency of the screening method
proposed in this study.
In conclusion, the present study demonstrated that chromoendoscopy with toluidine blue and Lugol’s solution has a high
sensitivity, specificity and negative predictive value, which, together
with its relatively low cost, simplicity and safety makes it an useful tool in the screening of esophageal premalignant lesions and
superficial neoplasms.
Additional studies with larger samples should be performed
to strengthen the results reported in this study, especially in the
population with risk factors for squamous cell carcinoma, because
in the present study there was no a representative group of patients
for this subgroup of lesions.
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Piñerúa-Gonsálvez JF, Zambrano-Infantino RC, Benítez S. Utilização da cromoendoscopia com azul de toluidina mais solução de Lugol para diagnóstico
precoce de lesões pré-malignas esofágicas e neoplasias superficiais em pacientes de alto risco. Arq Gastroenterol. 2019;56(1):41-4.
RESUMO – Contexto – O câncer de esôfago é o oitavo câncer mais comum. O prognóstico é sombrio em pacientes com estágios avançados. Pacientes
com doença precoce têm um melhor prognóstico do que aqueles com estágio avançado. Existem várias técnicas para a triagem de lesões pré-malignas
e superficiais, incluindo cromoendoscopia. Objetivo – Este artigo objetivou determinar a efetividade da cromoendoscopia com azul de toluidina combinada com a solução de Lugol para o diagnóstico de lesões neoplásicas pré-malignas e superficiais esofágicas em pacientes de alto risco. Métodos
– A endoscopia de luz branca de rotina foi realizada de forma rotineira. O azul do toluidina foi pulverizado desde a junção gastroesofágica até 20
cm da arcada dentária. As áreas impregnadas pela tintura da tomada foram então caracterizadas. Mais adiante a solução de Lugol foi pulverizada.
Áreas com coloração menos intensa foram caracterizadas. Foram realizadas biópsias das áreas de captura de azul de toluidina e áreas com coloração
menos intensa da solução de Lugol. Nos casos onde as lesões não foram evidenciadas após a aplicação das tinturas, foram feitas biópsias em quatro
quadrantes da mucosa esofágica. As amostras foram avaliadas por um patologista especializado. Resultados – O esôfago de Barrett foi a lesão pré-maligna mais frequente e a lesão neoplásica precoce foi adenocarcinoma com sensibilidade de 100%, especificidade de 85,7%, valor preditivo positivo de
30%, valor preditivo negativo 100%, razão de verossimilhança positiva 7 e razão de verossimilhança negativa 0. Conclusão – A cromoendoscopia com
azul de toluidina combinada com a solução de Lugol é uma ferramenta útil na triagem de lesões pré-malignas esofágicas e neoplasias superficiais.
DESCRITORES – Neoplasias esofágicas. Cloreto de tolônio. Coloração e rotulagem. Detecção precoce de câncer.
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ABSTRACT – Background – Hepatocellular carcinoma (HCC) can be the last step of non-alcoholic fatty liver disease (NAFLD) evolution. Experimental
models are crucial to elucidate the pathogenesis of HCC secondary to NAFLD. The 2-deoxy-2-(18F)fluoro-D-glucose (18F-FDG) positron emission
tomography/computed tomography (PET/CT) plays an important role in evaluating HCC development and progression. Objective – To standardize
the imaging method of PET/CT with 18F-FDG as an evaluation tool of the experimental model of HCC secondary to NAFLD. Methods – Ten male
Sprague-Dawley rats were fed with choline-deficient high-fat diet and diethylnitrosamine (DEN) in the drinking water for 16 weeks and then received
1 mL of saline solution (0.9%) daily by gavage for three weeks. At the 16th and 19th weeks, abdominal ultrasonography (USG) was performed.
18
F-FDG PET/CT images were obtained before the beginning of experiment (week 0) and at the end (week 19). Histological and immunohistochemically analysis were also performed. Results – The USG results showed a homogeneous group at the 16th week with an average of 4.6±2.74 nodules
per animal. At the 19th week, PET/CT findings demonstrated an average of 8.5±3.7 nodules per animal. The mean values of SUVmed and SUVmax
were 2.186±0.1698 and 3.8±1.74, respectively. The average number of nodules per animal in the histological analysis was 5.5±1.5. From all nodules,
4.6% were classified as well-differentiated HCC and 81.8% were classified as poorly-differentiated HCC. Conclusion – 18F-FDG PET/CT was able
to evaluate the development of HCC in an experimental model of NAFLD non-invasively. From the standardization of PET/CT in this model, it is
possible to use this tool in future studies to monitor, in vivo and non-invasively, the progression of HCC.
HEADINGS – Hepatocellular carcinoma. Non-alcoholic fatty liver disease. Positron emission tomography computed tomography. Fluorodeoxyglucose
F18. Animal models.

INTRODUCTION

The non-alcoholic fatty liver disease (NAFLD) has been considered the hepatic manifestation of metabolic syndrome and has
an increasing prevalence around the world(1,2). It includes a broad
spectrum of disease since simply steatosis, non-alcoholic steatohepatitis (NASH) and hepatocellular carcinoma (HCC), being able
to progress directly from steatosis to HCC(3).
Liver cancer is the second cause of death related to cancer
worldwide, with HCC being the most common liver cancer(4). The
risk of dying from liver cancer is 4.5 times higher in obese men when
compared to men with normal body mass index (BMI), corroborating with the idea that the high incidence of HCC is associated to
the increase of NAFLD cases, specifically NASH, which is highly
linked to the global burden of obesity and type 2 diabetes(5).
The development of experimental models is of extreme importance to elucidate de pathogenesis of HCC secondary to NAFLD
and to analyze the interference of drugs in the natural disease
course. These models must be able to simulate the HCC genesis in

humans, including hypercaloric diet, obesity, insulin resistance (IR),
same natural disease course, similar genetic aspects and activation
of same signaling pathways(6,7). Several models were developed with
this purpose despite none of these models is widely accepted yet(8,9).
Experimental induction of HCC can be analyzed by diverse
imaging modalities as contrast enhanced ultrasonography (CEUS),
computed tomography (CT) and magnetic resonance imaging
(MRI). Recently, our group demonstrated a good accuracy of
CEUS and elastography for the diagnosis of well and moderatelydifferentiated HCC in experimental model of NASH induced by
choline-deficient high-fat diet and diethylnitrosamine (DEN)(10). In
this context, positron emission tomography (PET) with 2-deoxy2-(18F)fluoro-D-glucose (18F-FDG) associated to CT has been
shown to be useful to detect HCC, evaluate tumor progression and
investigate metastasis(11-13). However, there is still a lack of studies
to evaluate the progression of HCC secondary to NAFLD with
18
F-FDG PET/CT. The aim of this study is to standardize the 18FFDG PET/CT as an evaluation tool of the experimental model of
HCC secondary to NAFLD.
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METHODS

Ten 3-month-old male Sprague-Dawley rats, weighting
300-400 g, were housed in the animal facility of the Clinical and
Experimental Gastroenterology Laboratory (LIM-07) of the
University of São Paulo Medical School (FMUSP). The animals
were kept in a room with ventilation, relative humidity, controlled
temperature and light/dark cycle 12:12, and were given water ad
libitum. The study was approved by the ethics committee in animal
use of USP Medical School (nº 108/14) and all animals received
humane care according to the criteria outlined in the “Guide for
the Care and Use of Laboratory Animals”.
For the HCC secondary to NAFLD development, the animals
were fed with choline-deficient high-fat diet [35% of total fat, enriched with 54% of fatty acids (Rhoster Ltda, Brazil)] and DEN
dose of 100 mg/L in the drinking water ad libitum for 16 weeks,
according to our previous study(14). After this period, the carcinogenic stimulus was removed and the rats received 1 mL of saline
solution (0.9%) daily by gavage for three weeks.
At the 16th and 19th weeks of experimentation, abdominal
ultrasonography (USG) was performed for quantification, measurement and location of hepatic nodules. The exam was performed
using the Phillips Ultrasound IU 22 (Bothell, WA, USA) equipment
with VL13-5 transductor. Before the procedure, the animals were
anesthetized intraperitoneally with ketamine (Cristalia, Brazil)
dose of 80 mg/kg and xylazine (Bayer, Brazil) dose of 10 mg/kg.
Nodules ≥0.2 cm were considered.
For PET/CT, the PET/CT/SPECT equipment for small animals, model Triumph Trimodality, was used (Gamma MedicalIdeas, Northridge, CA, USA), illustrated in FIGURE 1. The
18
F-FDG PET/CT images were obtained before the beginning of
experiment (Baseline – week 0) and at the end (week 19). Before
the procedure, animals were anesthetized with isoflurane 5% with
oxygen 100% for induction and isoflurane 2%-3% with oxygen
100% for maintenance.

method OSEM-3D, 20 interactions and 4 subsets with transversal
vision field of 100 mm, matrix of 240 x 240 and pixel of 0.42 x 0.42
mm. The CT imagens were obtained with 65 kVp, 165 mA in 512
projections and magnification of 1.3 for anatomic correlation, being reconstructed with the Filtered Back-projection (FBP) method,
matrix of 512 x 512 and pixel of 0.17 x 0.17 mm. Both images were
exported with DICOM format and analyzed by PMOD® software
(PMOD Technologies Ltd., Zurich).
The tumor regions of interest (ROI) were drawn and the values
were expressed in standardized uptake value (SUV), being calculated the SUVmed and SUVmax. After the procedure, animals
were kept in micro-isolators for 10 half-lives of the radioisotope
(18 hours). three days after PET/CT, the animals were euthanized
with intraperitoneally injection of ketamine, dose of 120 mg/kg,
followed by exsanguination.
For histological analysis, hepatic tissue samples were fixed in
10% phosphate-buffered formalin for 24 hours and embedded in
paraffin wax. Samples were cut into 5 µm sections and stained
with hematoxylin-eosin for evaluation of steatosis, hepatocellular ballooning, lobular inflammation and NAFLD activity
score (NAS) as previously described(15). The HCC classification
was done according to the characteristics defined by Thoolen et
al.(16), specifically for rats, and graded according to Edmondson &
Steiner’s classification(17).
For immunohistochemistry analysis, formalin-fixed paraffinembedded tissues were sectioned at 5 µm. The heat-induced epitope
retrieval was performed in an electric pressure coocker (110V, 60Hz)
for 15 mins, using citrate (pH 6.0) buffer. After blocking endogenous
peroxidase with 6% H2O2 solution (Merck, USA) for 30 min, the
slides were incubated in a humidified chamber overnight at 4°C
with the rabbit primary anti-HepPar1 (Dako, 1:500), cytokeratin
19 (CK19, Leica Novocastra, 1:200) e glutamine-synthetase (GS,
Millipore, 1:3000). Slides were then incubated with the complex
Super Picture Polymer Detection kit (Life Technologies, USA)
for 30 min at 37°C. After incubation, the reaction was visualized
with 3’3 diaminobenzidine chromogen and the slides were slight
counterstain with Harris hematoxylin. Negative controls were
performed replacing the primary antibody with homologous nonimmune sera. Nodules immunostained with HepPar1 and GS, and
negative with CK19 were considered HCC.
For statistical analysis, values of mean, median and standard
deviation were calculated according to the distribution pattern of
variables using the software GraphPad Prism version 7.
RESULTS

FIGURE 1. Photo of PET/CT equipment. 1 – inhalation anesthesia equipment, 2 – box for inhalation anesthesia induction, 3 – anesthetized rat,
syringe with 18F-FDG and glucometer, 4 – anesthetized and positioned
rat in PET, 5 – illustration of rat monitoring.

After being anesthetized, the animals were weighed and had
their blood glucose level tested. The average of 18F-FDG injected,
by the penile vein, on each animal was 37.7±6.29 MBq (1.02±0.17
mCi). The PET images were obtained for 30 minutes, 45 minutes
after the 18F-FDG injection and reconstructed by the interactive
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Nine animals completed the 16 weeks of experimentation.
The mean overall survival along the experiment was 126.3±8.5
days, with median of 130 days. The main causes of death were
pneumonia, hemorrhagic ascites, tumor rupture and respiratory
insufficiency during anesthetic induction for PET/CT. The average
weight was maximum at the 16th week (479.5±45.4 g), decreasing
after this period to an average of 440.5±67 g per animal at the
19th week.
The USG results showed a homogeneous group at the 16th
week with average of 4.6±2.74 nodules per animal. At the 19th
week, only four rats remaining were submitted to the second USG,
which demonstrated a high increase of nodules per animal. The
majority of these nodules were disposed at the left lobe, as shown
in TABLE 1.
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TABLE 1. Ultrasonography findings.
Week of abdominal USG
Number of nodules >0.2 cm
Biggest nodule (cm)
Mean of nodules per animal
Median of nodules
Nodules on left lobe
Nodules on right lobe/caudate lobe
Nodules on medium lobe
Ascites

16th week
42
2.6
4.6±2.74
4
61.9%
21.4%
16.7%
11.1%

19th week
39
3.8
9.75±0.96
9.5
48.7%
46.2%
5.1%
100%

A

B

C

D

USG: ultrasonography.

At the beginning of experimentation, the 18F-FDG PET/CT
was standardized and the ROI were drawn at the right, medium
and left lobes of liver, revealing the absence of hepatic lesions in all
rats. After 19 weeks, the four alive rats were submitted to 18F-FDG
PET/CT again, which demonstrated an average of 8.5±3.7 nodules
per animal, as illustrated in FIGURE 2. It was verified only 2
hyper-uptake lesions with hypo-uptake center and 32 homogeneous
hyper-uptake lesions. The mean values of SUVmed and SUVmax
were 2.186±0.1698 and 3.8±1.74, respectively.
A

B

C

FIGURE 3. Representative photomicrographs of histological and immunohistochemical analysis of hepatocellular carcinoma related to NAFLD
in rats. HE staining (A) (50×). Positive immunostaining of HepPar-1
(B) and glutamine-synthetase (C) in the neoplastic cells. D) Negative
immunostaining of cytokeratin 19 in the neoplastic cells, but positive
immunoexpression in the biliary cysts. Immunohistochemistry with
Harris’ hematoxylin counterstain (400x).
TABLE 2. Histological findings.

FIGURE 2. Illustrative 18F-FDG PET/CT fused images (coronal view).
A) Baseline scan, where no liver lesion was observed; B) 19 weeks scan
showing homogeneous hyper-uptake lesion in liver (black circle) and C)
19 weeks scan showing a hyper-uptake lesion with hypo-uptake center
(black circle).

The average number of nodules per animal in the histological
analysis was 5.5±1.5. All the samples showed histological hepatic
steatosis, with stage 4 fibrosis and NAS of 4. From all nodules,
4.6% were classified as well-differentiated HCC (Grades I/II of
Edmondson & Steiner’s classification) and 81.8% were classified
as poorly-differentiated HCC (Grades III/IV of Edmondson &
Steiner’s classification) (FIGURE 3). Other histological findings
are shown in TABLE 2.
DISCUSSION

Non-invasive methods to evaluate hepatic tumors are able to
reduce the necessary number of animals to provide statistically significant results, facilitating the execution of studies to assess tumor
development, progression and monitor the therapeutic response
to a new modality of treatment. In this context, the present study
attempted to apply the PET/CT with 18F-FDG as an evaluation
tool of the HCC secondary to NASH in an experimental model
of NAFLD.

Number of analyzed nodules

22

Mean of nodules per animal

5.5±1.5

Dysplastic nodules

13.6%

Grade I/II HCC nodules

4.6%

Grade III/IV HCC nodules

81.8%

Nodules with vascular invasion

13.6%

Hemorrhagic nodules

31.8%

Nodules with necrosis

40.9%

Biliary cysts

18.2%

HCC: hepatocellular carcinoma.

Some studies were able to demonstrate the applicability of
non-invasive methods in HCC experimental models before. One
of these studies, used PET to evaluate HCC model of orthotropic
implantation of tumor cells by injection(18). However, it is known
that DEN induced HCC is able to provide better tumor perfusion,
heterogeneity and higher genetic similarity to the human model of
HCC than orthotropic implantation(19).
A previous analysis of 7 animal models concluded that the
genetic expression patterns of DEN induced HCC were similar
to human HCC with poor prognostic(20). Besides, in our previous
study, it was demonstrated that the use of choline-deficient high-fat
diet in association to DEN is able to provide NASH and fibrosis,
simulating all the steps of HCC development in NAFLD context(14).
In front of this, the model of choline deficient high-fat diet associated to DEN was chosen because it was useful in simulating the
genetic and environmental factors of HCC development in humans.
Previous studies also evaluated the use of 18F-FDG PET/CT in
experimental models of HCC. In an analysis of rats with HCC by
intraperitoneally DEN injection or hepatitis B virus (HBV) trans-
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genic X protein expression, the 18F-FDG PET/CT was shown able
to evaluate the tumor development and monitor HCC progression.
Besides, it was demonstrated a higher 18F-FDG uptake in poorlydifferentiated tumors compared to well-differentiated tumors, and
positive relation between SUVmax values and tumor size(13).
In other study, HCC was developed with weekly intraperitoneal
injection of DEN for 16 weeks and evaluated with 18F-FDG PET/
CT. With this method, it was possible to follow the tumor development and its progression during the weeks 14, 16, 18 and 20 of
experimentation, showing the 18F-FDG PET/CT as an useful tool
in measuring tumor growth(12).
One of the first studies to assess the application of 18F-FDG
PET/CT used c-Myc transgenic rats associated to the carcinogen
N-nitrosodiethylamine (NDEA)(11). This work showed the utility
of 18F-FDG PET/CT on the quantitative evaluation of HCC,
follow-up of tumor growth, metastasis and secondary tumor growth
detection. However, although the evaluation of experimental HCC
by this imaging method have already been explored in some studies, to our knowledge, the present study is the first to evaluate the
development of HCC in an experimental model of NAFLD with
18
F-FDG PET/CT.
By this experimental model, it was possible to observe the
development of steatosis and grade 4 hepatic fibrosis in all studied
samples, proving the development of NAFLD. Besides, the NAS of
all samples was 4, evidencing the presence of NASH. The majority
of studied nodules were classified in grade III or IV of Edmondson & Steiner’s classification, representing poorly-differentiated
tumors, which tend to have worse prognosis and to determinate
more advanced disease. This is probably due to the fact of long
time of exposition to DEN (16 weeks) and the wait of more three
weeks to animals sacrifice and histological analysis, giving more
time to tumor progression.
Such great severity of the disease at the 19th week is evidenced
also by the presence of ascites in 100% of animals analyzed by abdominal USG comparing to only 11.1% of animals with ascites at
the 16th week of experimentation. Besides, at the 16th week only 1
rat has died, meantime with the progression of the disease in three
weeks only four rats remained alive to complete the experiment.
In a model of HCC secondary to NASH, induced with highfat/fructose diet and sedentary lifestyle, it was demonstrated the
NASH development at six months of experimentation and the
HCC development at 12 months in only 60% of animals(21). This
result shows that is possible to induce HCC experimentally in a
model that simulates the majority of NAFLD patient’s lifestyle.
However, there is a difficulty in the reproducibility of this kind of
model because of the longtime of experimentation needed to tumor
development. On the other hand, the present study used a model
previously described(14), which needs only 16 weeks to obtain HCC
and NASH in all animals, what turns more practical the reproducibility of the experiment, monitoring of tumor progression and
response evaluation of some therapeutic modality.
Other studies also took a long time to demonstrate the development of HCC and NASH. Two models were developed
with C57BL/6J rats, genetically predisposed, after high-fat diet
consume. The study DIAMOND used high-fat diet in association
to ad libitum consume of glucose and fructose(7), in the meantime
the other study used choline-deficient, L-aminoacid-defined, highfat diet (CDAHFD)(22). In the DIAMOND model, the HCC was
developed in 89% of the studied rats between 32 and 52 weeks of
experimentation. In the CDAHFD model, the HCC was verified
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only in four of the 15 rats analyzed between 36 and 60 weeks of
exposition to this diet. In contrast, all rats developed hepatocellular
adenoma during the experimentation.
In the present study, 81.8% of analyzed nodules were categorized as poorly-differentiated HCC (Grades III/IV of Edmondson
& Steiner’s classification), what may have occurred due to the
period of experimentation since were waited three weeks, after the
16 weeks of exposure to DEN, to perform 18F-FDG PET/CT and
sacrifice the animals. Moderately or poorly-differentiated tumors
have low levels of glucose-6-phospatase enzyme, which participates
of glucose metabolism in the hepatocytes, and due to this fact accumulate more 18F-FDG than well-differentiated tumors, being
better visualized with 18F-FDG PET/CT(23). It was demonstrated
in patients which the performed 18F-FDG PET was able to obtain
a sensitivity of 88% in moderately or poorly-differentiated HCC
detection. In contrast, 18F-FDG PET sensitivity drops to 50% when
well-differentiated HCC is analyzed(24). Therefore, the great viability
to detect HCC with 18F-FDG PET/CT in our study may have been
influenced by the histological HCC pattern found.
Though the PET is not recommended as a diagnostic tool in
HCC detection, it has already been demonstrated that can be useful
to detect metastasis, evaluate treatment response and staging to better
therapeutic decision and prognostic(25). Sugiyama et al. demonstrated
that 18F-FDG PET sensitivity in extra-hepatic detection of HCC
metastasis is 83%(26). This data is in agreement with the sensitivity
obtained by Park et al. of 85.7% in detecting metastatic HCC with
PET(27). Yoon et al. also demonstrated that PET/CT has more accuracy in HCC metastasis detection than CT isolated or MRI(28). In a
meta-analysis comparing PET with USG, CT and MRI, the PET was
considered de non-invasive method with higher sensitivity to detect
hepatic metastasis of colorectal, gastric and esophageal primary
tumors(29). Other meta-analysis of 8 studies concluded that 18F-FDG
PET/CT has a good performance in diagnostic of metastatic HCC
and disease recurrence, and can contribute to better management
of HCC patients and higher accuracy of staging(30).
The limitation of our study was the absence of 16th week 18FFDG PET/CT as we could not follow the evolution of the same
node with one diagnostic tool throughout the experiment. However,
our mortality rate was high, in terms of exposing the same animal
to two PET/CT imaging procedures with inhalational anesthesia,
as this can heighten the rate; this is why we chose USG at the 16th
week, which showed that the group was homogeneous and the
experiment was feasible.
On the other hand, in humans there is evidence that PET is able
to detect residual tumor after radiofrequency ablation earlier than
CT and MRI, identifying residual disease only 1 week after the
procedure(31). The 18F-FDG PET has proven to be able to evaluate
the response to a neoadjuvant loco-regional treatment, as radiofrequency ablation or transarterial chemoembolization (TACE), and
to predict the outcome after this kind of intervention(32-34). Some
studies have also described the applicability of PET in monitoring the response of HCC to sorafenib(35) and demonstrated the
18
F-FDG uptake as an independent prognostic factor in patients
treated with this drug(36).
Besides, diverse authors demonstrated the applicability of PET
as a prognostic tool in hepatic resection. In a study of HCC patients
submitted to hepatic resection, Seo et al. reported that survival rates
and free-disease survival were significantly lower in patients with
the relation tumor SUV and non-tumor SUV (RTN) >2 before
treatment compared to the group of patients that the relation was
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<2. In multivariate analysis, high values of RTN and high values
of a-fetoprotein were considered independent predictors of tumor
recurrence after surgery(37). In a meta-analysis of 22 studies with
1721 patients, SUV value and RTN before HCC treatment were
associated to bad outcome(38), demonstrating the applicability of
18
F-FDG PET in HCC prognosis. In a series of cases of patients
submitted to hepatic transplantation, Detry et al. also demonstrated
that the relation between tumor SUVmax and non-tumor SUVmax was the only independent prognostic factor able to predict
tumor recurrence, stablishing a cut point of 1.15(39). This fact was
confirmed by Lee et al., demonstrating that 97% of HCC patients
with tumor SUVmax/non-tumor SUVmax <1.15 before hepatic
transplantation did not present tumor recurrence in two years. In
contrast, only 42% of patients with the relation above 1.15 did not
present tumor recurrence in this period(40). Finally, using the results
of 18F-FDG PET/CT and the measured tumor size, a new criteria
of patient selection for hepatic transplantation with living-donor
was recently proposed, named The National Cancer Center Korea
(NCCK) Criteria(41), what demonstrates the utility of PET/CT in
the management of HCC patients.
CONCLUSION

The present study was able to evaluate the development of
HCC in an experimental model of NAFLD using PET/CT with
18
F-FDG non-invasively correlating the PET/CT findings with USG

and confirming the HCC diagnosis through histological and immunohistochemically analysis. These results show the applicability of
this imaging modality in HCC secondary to NAFLD experimental
studies. From the standardization of PET/CT in this model, it is
possible to use this tool in future studies to monitor, in vivo and
non-invasively, the progression of HCC.
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Levy CS, Costa FGB, Faria DP, Stefano JT, Cogliati B, Oliveira CP. PET/CT com 18F-FDG como ferramenta de avaliação do desenvolvimento de carcinoma hepatocelular secundário a doença hepática gordurosa não alcoólica em modelo experimental. Arq Gastroenterol. 2019;56(1):45-50.
RESUMO – Background – O carcinoma hepatocelular (CHC) pode ser a última fase da doença hepática gordurosa não alcoólica (DHGNA). Modelos
experimentais são cruciais para elucidação da patogênese do CHC secundário a DHGNA. A tomografia por emissão de pósitrons/tomografia
computadorizada (PET/TC) com 2-desoxi-2-(18F)fluoro-D-glicose (18F-FDG) desempenha um importante papel na avaliação do desenvolvimento
e progressão do CHC. Objetivo – Padronizar a metodologia de imagem por PET/TC com 18F-FDG como uma ferramenta de avaliação do modelo
experimental de CHC secundário a DHGNA. Métodos – Dez ratos Sprague-Dawley machos foram alimentados com dieta hiperlipídica deficiente
em colina associada a dietilnitrosamina (DEN) na água de beber por 16 semanas e depois receberam 1 mL de solução salina (0,9%) por gavagem
diariamente por três semanas. Nas 16ª e 19ª semanas, foi realizada a ultrassonografia abdominal. As imagens do PET/TC com 18F-FDG foram obtidas
antes do início do experimento (semana 0) e no final (semana 19). Análises histológica e imunohistoquímica também foram realizadas. Resultados – Os
resultados da ultrassonografia demonstraram um grupo homogêneo na 16ª semana com uma média de 4,6±2,74 nódulos por animal. Na 19ª semana,
os achados do PET/CT demonstraram uma média de 8,5±3,7 nódulos por animal. Os valores médios de SUVmed e SUVmáx foram 2,186±0,1698 e
3,8±1,74, respectivamente. A média do número de nódulos na análise histológica foi de 5,5±1,5. De todos os nódulos, 4,6% foram classificados como
bem diferenciados e 81,8% foram classificados como CHC pouco diferenciado. Conclusão – O PET/TC com 18F-FDG foi capaz de avaliar o desenvolvimento do CHC secundário a DHGNA de forma não invasiva. A partir da padronização do PET/CT neste modelo, faz-se possível a utilização
desta ferramenta em futuros estudos para monitorar, in vivo e de forma não invasiva, a progressão do CHC.
DESCRITORES – Carcinoma hepatocelular. Hepatopatia gordurosa não alcoólica. Tomografia computadorizada com tomografia por emissão de pósitrons. Fluordesoxiglucose F18. Modelos animais.
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ABSTRACT – Background – The gastroesophageal reflux disease (GERD) is the most common esophageal disease in medical practice, and it is suspected
according to patients’ symptoms. GERD can be classified in erosive esophagitis (EE) according to the presence of upper gastrointestinal endoscopy
findings. Objective – To evaluate endoscopic findings in patients with symptoms suggestive of GERD comparing epicemiological and risk factors.
Methods – Upper endoscopy reports were examined retrospectively from patients with symptoms of GERD such as heartburn, regurgitation, cough,
throat clearing, globus and chest pain. EE was determined based on Los Angeles classification. Comparisons between risk factors in EE and non-EE
groups were done with statistical analysis. Results – A total of 984 endoscopic reports were examined and 676 selected for analysis (281 with EE and
395 with non-EE form). Most were female 381 (56.36%) with a mean age of 44.01±15.40 years. Hiatal hernia was present in 47(6.96%) and smoking
in 41(6.07%). Univariate logistic regression showed that male (OR=2.24, CI 95%, 1.63-3.06) and hiatal hernia (OR=4.52, CI 95%, 2.30-8.89) were
independent predictors of erosions in the EE group. The presence of hiatal hernia (OR=12.04, CI 95%, 3.57-40.62), smoking (OR=8.46, CI 95%, 3.2831.32) and aged patients (OR=8.01, CI 95%, 2.42-26.49) were also indicated as a risk factor for severe EE (grades C and D of Los Angeles). Conclusion – Male gender and hiatal hernia were associated with EE. Aged patients, smoking and hiatal hernia were related to severe EE. It is suggested that
the risk factors for EE and non-EE types are different. Cohort studies are necessary to identify the exact mechanisms involved in each disease form.
HEADINGS – Gastroesophageal reflux. Peptic esophagitis. Hiatal hernia. Endoscopy. Epidemiology.

INTRODUCTION

The gastroesophageal reflux disease (GERD) is the most
common esophageal disease in medical practice. It is defined as
a condition that develops when reflux of gastric contents causes
uncomfortable symptoms and/or complications(1). It is estimated
that the GERD prevalence in Brazil is approximately 7.3% when
the general population is evaluated(2).
The pathophysiology of GERD is multifactorial, marked by the
pathological return of harmful agents such as hydrochloric acid,
pepsin, bile salts and pancreatic enzymes to the esophagus. To have
such exposure, it is necessary to compromise the anti-reflux barrier
and reduce esophageal clearance(3). Among the changes in the
barrier, the transient relaxation of the lower esophageal sphincter
(IES) is the most relevant. Although GERD progresses favorably
in most cases, complications such as esophageal bleeding, ulcers,
stenosis and Barrett’s esophagus can occur.
Gastroesophageal symptoms are common referred in the evaluation of suspected GERD such as heartburn and regurgitation.
The diagnosis method of GERD complications is upper endoscopy
(EGD), indicated in the presence of signs and symptoms of alarm
or in the absence of response to empirical treatment(4). When performed, EGD also allows to divide GERD into two large groups:
erosive and non-erosive(5).
An important topic of research is the attempt to compare
risk factors and findings in EGD. Studies on gastroesophageal
symptoms in the Brazilian population are necessary to define the
exact correlations between epidemiological, clinical and endoscopic

data. The present study aims to evaluate the endoscopic findings
of patients with gastroesophageal symptoms and compare them
with epidemiology and risk factors.
METHODS

This is a retrospective, cross-sectional study based on reports
of pre-endoscopic evaluations recorded in charts and endoscopic
exams performed from 2007 to 2016 in a private practice in Brumado, Bahia.
Endoscopies were requested by gastroenterologists, pulmonologists, otorhinolaryngologists, cardiologists, hematologists, surgeons
and general practitioners and performed with a Pentax EPK-1000
video endoscope by a single examiner (ISV).
Patients with complaints of heartburn, regurgitation, globus,
frequent clearing the throat, dysphonia, chronic dry cough and
atypical chest pain were used as inclusion criteria. Patients younger
than 18 years of age, history of gastrointestinal tract surgery, gastrointestinal malignancy, use of antisecretory medication the week
prior to EGD, hematemesis, melena, pregnancy, Barrett’s esophagus
or controls of Helicobacter pylori eradication were excluded. In this
study gastroesophageal reflux disease (GERD) was suspected indirectly based only on clinical findings (gastroesophageal symptoms).
The chart used during pre-endoscopic evaluation included
patient data such as gender, age, smoking, alcohol consumption,
use of non-steroidal anti-inflammatory drugs (NSAID), use of
antisecretory medication and presence of associated comorbidities.
Elderly people were defined as patients with more than 60 years.
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Endoscopic reports described the presence or absence of lesions,
such as gastritis, ulcers, duodenitis, neoplasms, esophagitis, hiatal
hernia, gastric polyps, among others. Erosive esophagitis was diagnosed by the presence of erosive lesions on the esophageal mucosa
according to the Los Angeles classification, subdivided into A (one
or more erosions less than 5 mm in length, not continuous), B (at
least one erosion greater than 5 mm, not continuous), C (continuous erosions involving less than 75% of the circumference of the
esophagus) and D (continuous erosions involving more than 75%
of the circumference of the esophagus)(6). The presence of hiatal
hernia was considered when the esophagogastric transition was 2
cm or more above the diaphragmatic clamping. Non-erosive group
was defined by the absence of endoscopic findings in this study.
Ethical approval of this study was obtained by the research
ethics committee of the Universidade Estadual do Sudoeste da Bahia
(UESB) (number 069609/2016). Subsequently data were analyzed
using Small Stata 3.0. Categorical variables were described in total
numbers and percentages, and the continuous variables in means
and standard deviation. Student’s t-test was used to compare
continuous variables and chi-square test for categorical variables.
Univariate and multivariate logistic regression analysis was applied
for each factor, with a 95% confidence interval (CI) for odds ratio
(OR). A value of P<0.05 was considered statistically significant.
RESULTS

A total of 984 patients with clinical symptoms compatible
with GERD were evaluated and 676 of these were chosen for
analysis after exclusion criteria applied. Erosive esophagitis (EE)
was found in 281 (42%) patients, while 395 (58%) had non-erosive
findings. Among the erosive form grades A or B of Los Angeles
were present in 269 (96%), while grades C or D in 12 (4%) individuals (FIGURE 1).

When epidemiological date was evaluated (TABLE 1) a predominance of males was found in EE group in relation to patients
with non-erosive disease (54.4 vs 35.5%), with statistical difference (P<0.001). No age difference was fond between the groups
(P=0.57). Risk factors as smoking and alcohol use were observed in
the two groups with no differences. Also, no divergence was found
when comparing the presence of comorbidities such as systemic
arterial hypertension, coronary disease, pneumopathies, diabetes,
dyslipidemias, renal dysfunction and inflammatory diseases. The
proportion of patients taking ASA or NSAIDs was similar in
both groups. Hiatal hernia was seen in 12 (3.1%) patients in the
non-erosive group and 35 (12.5%) in EE group (P<0.001).
TABLE 1. Epidemiological and clinical characteristics in the studied
population according to endoscopic finding.
Non-erosive group
(n=385)
44.48±15.52

EE group
(n=281)
43.62±15.24

Female

252 (64.45)

129 (45.26)

Male

139 (35.55)

156 (54.74)

Smoking

20 (5.12)

21 (7.32)

0.22 b

Alcohol use

130 (33.25)

105 (36.84)

0.32 b

Comorbidities

109 (27.88)

75 (26.32)

0.65 b

NSAIDs use

70 (17.95)

45 (15.85)

0.47 b

Hiatal hernia

12 (3.05)

35 (12.46)

<0.001 b

Age mean (SD)

P
0.57a

Gender n (%)
<0.001b

a
Student t test; b chi-square test. EE: erosive esophagitis; NSAID: non-steroidal antiinflammatory drugs.

In analysis with univariate logistic regression male gender
(OR=2.24 (1.63-3.06) and hiatal hernia (OR=4.52, 95% CI, 2.308.89) appeared to increase the risk of EE (TABLE 2). Applying
multivariate logistic regression those two variables remained as
independent risk factors [male gender OR 2.22 (IC95%1.61-3.05)
and hiatal hernia OR 4.49 (IC95% 2.26-8.91)].
TABLE 2. Univariate logistic regression – OR with 95% CI for EE risk.
Risk factors

OR (95% CI)

Age >60 years

0.87 (0.58-1.30)

0.50

Male gender

2.24 (1.63-3.06)

<0.001

Smoking

1.24 (0.65-2.39)

0.50

Alcohol use

0.88 (0.61-1.25)

0.47

Comorbidities

1.05 (0.73-1.53)

0.72

NSAIDs

0.82 (0.54-1.25)

0.36

Hiatal hernia

4.52 (2.30-8.89)

<0.001

P

OR: odds ratio; EE: erosive esophagitis; NSAID: non-steroidal anti-inflammatory drugs.

FIGURE 1. Patients selection.

Indications for endoscopy were variated, being “reflux” the
most common 608 (90%), followed by retrosternal pain/burning
34 (5%), globus 25 (3.7%) and pyrosis 9 (1.3%). The majority of
the 676 selected patients were female 381(56.36%) with a mean age
of 44.01±15.40 years. Hiatal hernia was present in 47 (6.96%) and
smoking in 41 (6.07%).
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When considered only severe EE degrees (C or D of Los Angeles) logistic regression confirmed hiatal hernia as an independent
predictor (OR=12.04, 95% CI, 3.57-40.62). Additionally, aged
people (OR=12.04, 95% CI, 2.42-26.49) and smoking history (OR
= 8.46 95% CI 2.28-31.32) also appeared as significant risk factors
to severe EE (TABLE 3). Males did not appear as a risk factor for
grades C or D in this study.
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TABLE 3. Univariate logistic regression – OR with 95% CI for high
grade EE (Los Angeles C and D).
Risk factors
Age >60 years
Male gender
Smoking
Alcohol use
Comorbidities
NSAIDs
Hiatal hernia

OR (95% CI)
8.01 (2.42-26.49)
1.65 (0.48-5.64)
8.46 (2.28-31.32)
1.32 (0.74-2.35)
0.54 (0.11-2.55)
1.9 (0.49-7.32)
12.04 (3.58-40.51)

P
<0.001
0.42
<0.001
0.34
0.34
0.35
<0.001

OR: odds ratio; EE: erosive esophagitis; NSAID: non-steroidal anti-inflammatory drugs.

DISCUSSION

The present study reported a prevalence of 42% of EE findings
in endoscopy among patients with symptoms suggestive of GERD.
When classification criteria was applied, mild forms were more
prevalent (96% of grade A or B of Los Angeles). These findings
are consistent with others in literature(7).
In this study male gender and the presence of hiatal hernia
were independent risk factors for the erosive endoscopic form.
Similarly, one work(8) evaluated 792 patients, finding men and the
presence of hernia as predictors of erosion in endoscopy. Another
large study(9) showed a higher prevalence of male patients (59%)
and a hiatal hernia (56%) in the EE group.
A relationship between the presence of hiatal hernia and the
severe erosive forms (Los Angeles C and D) was also observed in
this study. A Chinese investigation(10) found significant association
of hiatal hernia in the endoscopic findings of severe EE. This may
indicate the great participation of the sphincter function in the
pathophysiology and evolution of the disease, since the hernia
reduces the pressure of the lower esophageal sphincter (LES).
Moreover, patients with cranial slip of LES are more susceptible
to a higher frequency of transient relaxation and more episodes of
reflux during swallowing(11,12). There is also a relationship between
hernia size and esophagitis, being the first a predictor of lesion
severity(13).
Currently, obesity is indicated as a contributing condition for
the pathophysiology of GERD, since excess weight may increase
intra-abdominal pressure and, consequently, intragastric pressure,
gastroesophageal pressure gradient and the possibility of hiatal
hernia(14). However, the association between obesity and erosive
esophagitis remains controversial. Kim et al.(15) concluded that the
BMI≥25 is a risk factor for EE. On the other hand, one study in
Korea(8) showed that this BMI value, in a multivariate analysis, is
not a risk factor, whereas the hernia is statistically associated with
the erosive form. Biccas et al.(16) observed a significantly higher
prevalence of hiatal hernia in EE patients, but did not attribute this
increase to overweight. Thus, although obesity leads to a greater
possibility of hiatal hernia, it does not seem to influence the role
of the hernia as a predictor of severity in EGD. The present study
did not report the patients’ BMI and its association with hernia but
found the latter as an independent risk factor for EE.
Although the study did not saw male sex as a risk factor for
severe esophagitis, other analyzes had this finding. A large study
of 6,709 patients showed that male gender, obesity, and duration
of heartburn were independent predictors for the Los Angeles C
and D grades(17). Labenz et al.(18) also found a higher risk of severe

erosion in men. A meta-analysis showed that males predominated
in the group of patients with Barrett’s esophagus and esophageal
adenocarcinoma(19).
There was no positive correlation of aging with EE, but there
was a correlation in severe EE group. Fujiwara et al.(5) noted a
higher prevalence of older ages in EE patients, but there was no
statistical difference between groups. The univariate analysis of Wu
et al.(10) found age as a predictor of erosive esophagitis, however
this was not ratified after multivariate analysis. It was found in this
study that the prevalence of hiatal hernia and esophageal dysmotility increased with age, causing a confounding factor. One study in
Asia have demonstrated a positive association of aging and EE(20).
In other analysis 6,215 patients were evaluated and aging was associated with high risk for severe EE in a multivariate assessment(18).
There were no statistical differences in the effects of alcohol and
smoking on endoscopic manifestations in EE group, but smoking
appeared as risk factor for severe EE. Alcohol has been identified
as a risk condition for erosion in some studies. Anderson et al.(21)
showed that alcohol consumption from the onset of adulthood
may increase EE risk. A large Japanese study, with 10,837 patients,
observed smoking and alcoholism as independent factors for esophageal mucosal erosions(22) its risk factors are still a subject of
controversy. This is probably due to inadequate distinction between
reflux esophagitis (RE. In the ProGERD study(18) alcohol and
tobacco were predictors of severe esophagitis (Los Angeles C and
D). In contrast, other studies found no differences between EE and
non-EE groups(8,23). In the present study alcohol and tobacco use
was slightly more prevalent in the EE group but it lacks significance,
possible due small sentence and underreport.
No differences were found between comorbidities and EE and
non-EE groups. This finding was consistent with the ProGERD(18),
which evaluated the influence of hypertension, coronary disease,
circulatory changes, diabetes, lung and inflammatory diseases
in two forms of GERD. Li et al.(23) also evaluated the participation of hypertriglyceridemia, hypercholesterolemia, low levels of
HDL, high levels of LDL and glycated hemoglobin, and found
no statistical difference between the groups. This same study did
not consider the use of NSAIDs/ASA as a predictor of EE. Such
finding is consistent with the results described herein.
CONCLUSION

Almost half of patients had a EE finding in endoscopy and
lighter forms prevailed (Los Angeles A and B). Male sex and the
presence of hiatal hernia were associated with EE. In addition,
hiatal hernia, aging and smoking was correlated to the most severe
grades of EE (Los Angeles C and D). It is suggested that the risk
factors for EE and non-erosive forms are different. Further studies are needed to identify the aspects and mechanisms involved in
each classification.
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RESUMO – Contexto – A doença do refluxo gastroesofágico (DRGE) é uma das doenças digestivas mais comuns na prática médica e deve ser suspeitada de
acordo com os seus sintomas clínicos, podendo ser classificada em esofagite erosiva (EE) de acordo com os achados de endoscopia. Objetivo – Avaliar
os achados endoscópicos em pacientes com sintomas sugestivos de DGRE comparando fatores de risco e epidemiológicos. Métodos – Resultados de
endoscopias digestiva foram examinados retrospectivamente de pacientes com sintomas relacionados com DRGE como pirose, regurgitação, tosse,
pigarro, globus e dor torácica. EE foi determinada de acordo com a classificação de Los Angeles. Comparação de fatores de risco entre os grupos
EE e não-EE foram feitos com análise estatística. Resultados – Um total de 984 endoscopias foram examinadas e 676 endoscopias selecionadas para
análise (281 com EE e 395 sem EE). A maioria dos pacientes era do sexo feminino 381 (56,36%) com uma idade média de 44,01±15,40 anos. Hérnia
hiatal esteve presente em 47 (6,96%) e tabagismo em 41 (6,07%). Regressão logística uni variada mostrou que sexo masculino (OR=2,24 – IC 95%:
1,63-3,06) e hérnia hiatal (OR=4,52 – CI 95%: 2,30-8,89) foram fatores de risco independentes de EE. A presença de hérnia hiatal (OR=12,04 – CI
95%: 3,57-40,62), tabagismo (OR=8,46 – CI 95%: 3,28-31,32) e pacientes idosos (OR=8,01 – CI 95%, 2,42-26,49) foram fatores de risco no grupo de
EE grave (classes C e D de Los Angeles). Conclusão – Sexo masculino e hérnia hiatal foram associados com EE. Idade avançada, tabagismo e hérnia
hiatal foram relacionados à forma grave de EE. É sugerido que os fatores de risco de pacientes com e sem EE sejam diferentes. Estudos de coorte são
necessários para identificar os mecanismos exatos envolvidos em cada forma da doença.
DESCRITORES – Refluxo gastroesofágico. Esofagite péptica. Hérnia hiatal. Endoscopia. Epidemiologia.
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ABSTRACT – Background – Eating pathologies among bariatric surgery candidates are common and associated with adverse surgical outcomes, including
weight regain and low quality of life. However, their assessment is made difficult by the great variety and inconsistent use of standardized measures.
Objective – The purpose of this review was to synthesize current knowledge on the prevalence of binge eating disorder (BED) in presurgical patients
and to make a critical appraisal of assessment tools for BED. Methods – A search was conducted on PubMed, Scopus, and Web of Science databases
from January 1994 to March 2017. Data were extracted, tabulated and summarized using a narrative approach. Results – A total of 21 observational
studies were reviewed for data extraction and analysis. Prevalence of BED in bariatric populations ranged from 2% to 53%. Considerable variation
in patient characteristics and in BED assessment measures was evident among the studies. In addition, several methodological weaknesses were
recognized in most of the studies. Ten different psychometric instruments were used to assess BED. Clinical interviews were used in only 12 studies,
though this is the preferred tool to diagnose BED. Conclusion – Study heterogeneity accounted for the variability of the results from different centers
and methodological flaws such as insufficient sample size and selection bias impaired the evidence on the magnitude of BED in surgical settings. For
the sake of comparability and generalizability of the findings in future studies, researchers must recruit representative samples of treatment-seeking
candidates for bariatric surgery and systematically apply standard instruments for the assessment of BED.
HEADINGS – Obesity. Bariatric surgery. Binge-eating disorder. Adult. Prevalence. Review.

INTRODUCTION

Bariatric surgery is now considered the most effective treatment
for severe obesity. Reports from randomized controlled trials have
indicated positive long-term results in terms of weight loss, resolution
of comorbidities and improved life expectancy(1,2). However, although
surgery has an important role in the care of patients with severe
obesity, some psychopathological features, specifically disordered
eating behavior, may jeopardize postsurgical outcomes(3,4). Binge
eating disorder (BED) has been claimed as one such behavior(5).
Binge eating symptoms were first noted in 1959 by psychiatrist
Albert Stunkard when describing the abnormal eating pattern of a
30-year-old salesman(6), but the American Psychiatric Association
has only recently recognized BED as a formal category of psychiatric disorder(7). There is a wide spectrum of clinical manifestations
of eating behaviors, from overeating and gluttony to variable binge
symptoms until full Diagnostic and Statistical Manual of Mental
Disorders 5th edition (DSM-5) BED-criteria are met(8). Therefore,
the diagnosis of BED is challenging, due to its complexity and
variability in phenotypic presentation(9).
BED is not limited to individuals with obesity but it is most
common in this group. Diverse populations have been the target of
BED research. These have comprised samples of individuals with
varying degrees of obesity who were identified among the general
population, treatment-seeking overweight individuals and those

with obesity presenting for bariatric surgery(10-12). The diversity of
study populations has contributed to the wide variation in estimates
of BED prevalence. A recent meta-analysis estimated that 13% to
21% of presurgical patients received a diagnosis of BED(3), but BED
prevalence varied as broadly as 4% to 49% in earlier review articles(12-14). The use of heterogeneous diagnostic criteria, study design
and assessment methods may explain the wide variation of BED
recognition across diverse high-body mass index (BMI) groups.
Although there is conflicting evidence regarding the association between preoperative BED and postoperative weight loss(3,4,15),
today it is generally recommended that treatment should first be
directed at disordered eating and associated psychopathology in
these patients, before bariatric surgery is indicated(16).
Surgeons and multidisciplinary teams need practical strategies
as far as BED diagnoses and treatment in bariatric patients are
concerned. Thus there is a real need to focalize and summarize
current knowledge on how to practically assess BED in bariatric
patients to better inform surgeons and healthcare providers. By
improving the diagnosis and treatment of BED, surgery outcomes
may be improved in BED-obese bariatric candidates. In this review,
we synthesise original studies that aimed at estimating the prevalence of BED among bariatric samples. Then, we use these data
to discuss the diverse assessment tools used to measure BED. We
conclude with recommendations for the management of bariatric
surgery patients and future research.
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METHODS

Search strategy and inclusion criteria
We performed literature searches of three electronic databases
(PubMed, Scopus, and Web of Science) applying combinations of
the key terms “binge eating disorder”, “eating disorder”, “obesity”,
“epidemiology”, and “prevalence”. The search was delimited to
original studies published from 1st January 1994 to 20th March
2017. The lower data limit was chosen in order to include BED
provisional criteria in the Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-IV)(7).
To meet the inclusion criteria, the article had to report findings from primary research, address the specific aim of estimating
point-prevalence or frequency of BED, report data for adults (≥18
year-old) with a body mass index (BMI) of at least 30 kg/m², assess
BED by standardized outcome criteria (i.e., DSM-IV or DSM-5)
and be published in English.
Duplicates were removed from the list of 882 retrieved references. Two reviewers (BHT and LMF) independently assessed the
information in the remaining 519 articles, to check they met the
inclusion criteria. We first looked titles and abstracts then reviewed
the full-text articles of 51 selected abstracts. We considered studies
irrespective of the type of bariatric surgery. Following consensus
on disagreement between reviewers, 21 articles were included in
this review.
Parameters for data extraction were established in accordance
with the goals of this review. For each article, we collected basic
study information (first author, source, year of publication, country, and design), population characteristics (sample size, sex, age,
BMI), methods used (diagnostic criteria and methods of outcome
assessment) and results (prevalence estimates for total sample).
In cases of mixed populations, when bariatric and non-bariatric
subgroups were reported, only data relating to bariatric patients
were extracted.
Assessment tools
Assessment methods were retrieved from selected articles and
described. Reviewed BED assessment tools from the 21 papers were
classified into two groups according to their nature: I) observerrated instruments, or structured clinical interviews, that provided
a detailed appraisal of patients’ mental health status by trained
interviewers; and II) patient-rated instruments, through which
subjects self-reported the presence or absence of abnormal eating
behavior using an answer sheet or computer screen. Advantages
and shortcomings of common measurement tools were discussed
in terms of the number of items, content coverage, measurement
purpose, psychometric qualities and the number of studies in the
present review that have used each tool.
RESULTS

Characteristics of studies and study samples
Summary characteristics of the included studies are provided
in TABLE 1. All 21 studies(17-37) had a cross-sectional design but
presented substantial methodological diversity, including variations
in data presentation. For this reason, this review of the literature
took the form of a narrative synthesis.
Year of publication was between 1995 and 2016; eight studies
(38%) were conducted in the USA(18-22,24,33,37), eight (38%) in Europe(17,23,25-29,31), three (14%) in Australia(32,34,35), one (5%) in Taiwan(30)
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and one (5%) in Brazil(36). Sample sizes ranged from 50(31) to 1283
participants(33). Most studies (86%) included individuals of both
sexes, with a women/men ratio of around 3:1. Participants’ mean
age ranged from 34.1(30) to 46.2 years(24) and mean BMI from 35.4(35)
to 54.1 kg/m2(20,21).
The DSM-IV criteria for the diagnosis of BED were
adopted in all 21 studies. Two also applied the DSM-5 criteria
to their population samples in order to compare both classifications(33,34). In terms of use of the instruments to assess BED, 12
studies (57%)(17,21,23-26,28-30,32,36,37) only used structured interviews,
five(18,19,27,34,35) only self-report questionnaires, and four(20,22,31,33) used
both observer-rated interview and self-report questionnaire. Only
one(22) compared both methods regarding prevalence of BED,
which was as low as 4.2% for clinical interview but increased more
than threefold, to 15.7%, when self-report QEWP-R was used. In
four studies(17,22,28,33), there was incomplete information about the
clinical interviews that had been applied.
Point-prevalence estimates for BED ranged widely from 2%, based
on the DSM-IV criteria applied to a sample of 153 patients(23), to 53%
based on the DSM-5 criteria in a sample of 197 Australian women(34).
Assessment of diagnosis instruments
TABLE 2 summarizes the characteristics of 10 different types
of BED assessment tool identified in the 21 included studies. Most
structured interview-based studies used the Structured Clinical
Interview for DSM Disorders (SCID). Typically, the application
of these structured interviews lasts between 60 and 120 minutes,
according to the number of items, which ranged from eight to 28.
While clinician-based structured interviews can be used to diagnose BED, these tools are time-consuming and require previous
standardization.
Self-report scale-based studies used a number of instruments
to detect eating disorder symptoms [e.g., Binge Eating Scale (BES),
Binge Scale (BS), Eating Disorder Examination Questionnaire
(EDE-Q), Eating Disorders in Obesity (EDO)], general eating or
weight and eating-related symptoms [e.g., Questionnaire on Eating
and Weight Patterns (QEWP-R), Eating Disorder Related Quality
of Life (QOL-ED)]. The time taken to complete the scales ranges
from 5 to 20 minutes, according to the length of the scale (11 to
32 items). These tools can be rapidly administered to screen and
monitor eating disorder symptoms in large number of individuals,
but do not allow diagnosis of BED. In this review, comparability
of tools with similar content coverage, validation, and reliability
verification was not consistently observed across included studies.
DISCUSSION

The prevalence rates of BED in presurgical patients vary
widely in the literature and have been reported to be higher than
in population-based estimates. In the past 10 years, several review
studies have been published with differences in study inclusion and
exclusion criteria and have found that prevalence of BED ranged
from 6% to 49%(3,4). Derived from 21 studies, our prevalence estimates of BED ranged from 2% to 53%, which is consistent with
results from previous publications.
This review confirms that there is a paucity of high-quality
evidence regarding BED in bariatric populations contributing to
uncertainty about the validity of study findings. Existing evidence
is based on short-term observational studies with widespread
methodological weakness. Additionally, variations in the type of
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TABLE 1. Study characteristics and point-prevalence of binge eating disorder in pre-surgery bariatric patients (k=21).
First author,
year of
publication

Study population characteristics
Sample
size

%
Women

Mean age
(±SD)
or (range)

Mean BMI (±SD)

Method of assessment
Diagnostic
criteria

Interview Self-report

95%CI (%)

44.1

32.1-56.7

Adami, 1995(17)

68

72.1

37 (18-56)

48 (34.4-85.5)**

DSM-IV*

Powers, 1999(18)

116

83

39.6 (9.3)

53.4 (10.9)

DSM-IV

BS

16

10.2-24.4

De Zwaan,
2003(19)

110

87.3

DSM-IV

QEWP-R

17.3

10.7-25.7

SánchezJohnsen, 2003(20)

210

100

20-65

54.1 (10.2)

DSM-IV

SCID-I

QEWP-R

26.3

20.4-32.7

Latner, 2004(21)

65

100

39.5 (19-67)

54.1

DSM-IV

EDE

48

35.1-60.5

Allison, 2006(22)

210

81.9

44.4 (10.7)

50.4 (8.1)

DSM-IV

CI

CI: 4.2

2-8

QEWP-R: 15.7

11.1-21.4

Herpertz,
2006(23)

153

67.3

38.7 (10.3)

50.9 (8)

DSM-IV

CIDI

2

0.4-5.6

Kalarchian,
2007(24)

288

83.3

46.2 (9.4)

52.2 (9.7)

DSM-IV

SCID-I

16

11.9-20.7

Puglisi, 2007(25)

75

16

39.5 (8.2)

39-55

DSM-IV

SCID-I

20

11.6-30.8

Mauri, 2008(26)

282

79.8

42.1 (18-65)

43.5 (7)

DSM-IV

SCID-I

6.7

4.1-10.3

Dahl, 2010(27)

157

73.2

41 (10.4)

47.1 (5.7)

DSM-IV

13.4

8.4-19.7

Noli, 2010(28)

150

64.7

42 (11)

46.6 (10.4)

DSM-IV*

CI

16

10.5-22.9

Lier, 2013(29)

127

74

41.3 (10.3)

45.3 (5.2)

DSM-IV

MINI

10

5.6-16.9

Lin, 2013(30)

455

70.5

34.1(10.8)

39.5 (8.3)

DSM-IV

SCID-I

10.3

7.7-13.5

Georgiadou,
2014(31)

50

86

42 (18-65)

48 (6.6)

DSM-IV

SCID-I

32

19.5-46.7

Hayden, 2014(32)

204

82.4

45.2 (11.5)

42.7 (6.1)

DSM-IV

SCID-I

13.6

9.3-19.2

Marek, 2014(33)

1283

72.4

46 (11.6)

49.2 (11)

DSM-IV: 23.2

20.9-25.6

DSM-5: 26.6

24.2-29.1

Coker, 2015(34)

197

100

39.8 (20-65)

43 (6.7)

DSM-IV: 22

16.3-28.2

DSM-5: 53

45.6-59.9

Dixon, 2015

(35)

149

90.6

40 (18-55)

35.4

DSM-IV

13.4

8.4-20

Duarte-Guerra,
2015(36)

393

79.1

43 (11.5)

47.8 (7.5)

DSM-IV

SCID-I

16.5

13-20.6

Kalarchian,
2016(37)

165

81.1

46 (21-68)

44.8 (33.5-76)**

DSM-IV

SCID-I

6.1

3-10.9

39.6 (19-62) 48.4 (35.4-86.9)**

DSM-IV
DSM-5

CI

Prevalence
(%)

QEWP-R

EDO

CI

EDE-Q

BES

DSM-IV

QOL-ED

DSM-5

QEWP-R

BMI: body mass index, expressed as kg/m2. SD: standard deviation.
* Spitzer’s criteria (1992) were similar to DSM-IV. The “clinical interview” was applied to meet these criteria. ** BMI range (min-max).
EDE: Eating Disorder Examination (version: interviewer-administered); MINI: The Mini International Neuropsychiatric Interview; SCID: Structured Clinical Interview for DSM disorders
(versions: SCID-I, SCID-II); CIDI: Composite International Diagnostic Interview; CI: Clinical Interview; BES: Binge Eating Scale; BS: Binge Scale; EDE-Q: Eating Disorder Examination
Questionnaire (version: self-administered); EDO: Eating Disorders in Obesity; QEWP: Questionnaire on Eating and Weight Patterns (revised version: QEWP-R); QOL-ED: Eating Disorder
Related Quality of life.

Arq Gastroenterol • 2019. v. 56 nº 1 jan/mar •

57

Tess BH, Maximiano-Ferreira L, Pajecki D, Wang YP.
Bariatric surgery and binge eating disorder: should surgeons care about it? A literature review of prevalence and assessment tools

TABLE 2. Characteristics of assessment tools for binge eating disorder used in 21 reviewed studies.
Number
of items

Content coverage

Measurement
purpose

Number of
studies using
specific tool

Study
(Reference number)

Composite International
Diagnostic Interview (CIDI)

25 (8†)

DSM and ICD-based criteria for main
categories of psychiatric diagnosis

Diagnosis
of general
psychopathology

1

(23)

Eating Disorder Examination
(EDE)

28

Restraint, eating, weight and shape
concern, plus binge eating frequency
and compensatory behaviors

Specific diagnosis
(eating disorders)

1

(21)

8†

DSM-based criteria for main
categories of psychiatric diagnosis

1

(29)

10†

DSM-based criteria for main
categories of psychiatric diagnosis

Diagnosis
of general
psychopathology
Diagnosis
of general
psychopathology

9

(20,24-26,
30-32,36,37)

Binge Eating Scale (BES)

16

Binge eating severity

Binge symptoms

1

(33)

Binge Scale (BS)
Eating Disorder Examination
Questionnaire (EDE–Q)

19

(18)

1

(31)

Eating Disorders in Obesity
(EDO)

11

DSM-based assessment for use in
weight loss treatment settings

Binge symptoms
General eating
symptoms
General eating
symptoms in
obesity

1

32

Behaviors and attitudes of bulimia
Restraint, eating, weight, and shape
concern

1

(27)

Questionnaire of Eating and
Weight Patterns – Revised
(QEWP–R)

28

Episodes of binge eating, weight
history, body image

Weight and eating
symptoms

4

(19,20,22,35)

Quality of Life for Eating
Disorders (QOL–ED)

20

Domains of behavior, eating and
Quality of life
psychological feelings, effects on daily with eating-related
life, medical status and body weight
symptoms

1

(34)

Tools (acronym)
Structured interview

Mini International
Neuropsychiatry Interview
(MINI)
Structured Clinical Interview
for DSM Axis I disorders
(SCID)
Self-report scale

DSM: diagnostic and statistical manual for mental disorders, ICD: international classification of diseases. † Specific items for diagnosing binge eating disorder.

assessment tool used make it difficult to identify clear and consistent trends in the prevalence of BED.
Despite the vast number of studies reporting on pre-surgery
psychopathological prevalence, no consensus has been reached
on the association between preoperative BED and worse weight
loss outcomes after surgery. Several studies found that BED may
jeopardize weight loss or increase the risk of weight regain(5). Furthermore, some studies have reported that BED-obese individuals
need specialized interventions since they tend to have more severe
obesity(38,39), poorer surgical outcomes(40), higher rates of mental
disorders (such as depression, bipolar, and anxiety) and worse
quality of life(41-43) than non-BED-obese people. As a treatable
disorder, early identification of BED, together with the treatment
of abnormal eating habits must be integrated into routine medical
encounters before weight-loss surgery is considered.
The goal of identifying psychological factors that may negatively affect bariatric surgery outcomes is to provide recommendations for intervention before surgery. Therefore, a comprehensive
summary of current knowledge on how to assess BED in bariatric
candidates is much needed to better inform surgeons about the
extent to which under-recognized diagnosis and under-treatment
of BED may adversely influence surgery outcomes.
Clinical interview schedules are the gold standard method for
the diagnosis of eating disorders. However, their routine application
is not always feasible as they are laborious and must be performed
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by trained mental health professionals. Therefore, self-report questionnaires are preferred as a screening method for the assessment
of eating behavior in busy routine clinical conditions. Ideally, a
good screening instrument should be highly sensitive in order to
identify the majority of affected patients with BED. On the other
hand, its specificity is less relevant, since the diagnosis of eating
disorders needs to be confirmed by clinical interview.
According to the guidelines for assessment and multidisciplinary follow-up of patients who are candidates for bariatric
surgery, the evaluation of mental health is the responsibility of the
psychologist or the psychiatrist(16). In practice, the vast majority of
services are structured with a psychology team and few use routine
psychiatric evaluation. This fact may explain the great variability
between the tools used in the diagnosis of eating disorders and the
difference in specific attention given to this aspect of psychopathology. We therefore reiterate that the systematic participation of a
liaison-psychiatrist in the preoperative evaluation could greatly
improve the detection of eating disorders and behaviors, and thus,
contribute to a better postoperative result.
Obesity is not a homogeneous condition and it has now been
recognized as having a wide variety of phenotype manifestations.
Diagnosing pre-surgery eating disorders may help surgeons and
health services manage adult bariatric surgery candidates, taking
into account this diversity of phenotypes and individualizing treatment procedures. Drawing a parallel with oncological surgery, it
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corresponds to an examination of the image (e.g., computerized
tomography scan or magnetic resonance imaging). The bariatric
surgeon, in turn, must understand the tools most frequently used
and demand standardization of assessment protocols that could
provide practical answers to better deal with the surgical patient.
In the postoperative follow-up, the surgeon should be able to
identify BED and other eating behaviors that may compromise
the outcomes of surgery, so that the patient can be referred to the
most appropriate treatment. Although in a multidisciplinary team
each member has his/her specific vision of the patient, it is up to
the bariatric surgeon to have an overall view of what happens to
the patient, including his/her mental health status.
CONCLUSION

The primary objective of BED evaluation is to provide screening and identification of risk factors or potential postoperative
challenges that may contribute to a poor postoperative outcome.
The ultimate aim of preoperative psychosocial evaluations is to
enhance all domains of surgical outcomes. Study heterogeneity
may account for the variability in the results from different centers.

Methodological flaws such as insufficient sample size and selection
bias curbed the agreed-upon evidence base of the role of BED in
the bariatric context. For the sake of comparability and generalizability of the findings in future studies, researchers must prioritize
representative samples of treatment-seeking candidates for bariatric
surgery and systematically apply criterion-based instruments for the
assessment of BED. By using self-report questionnaires, bariatric
services would be able to screen a large number of patients, and
then confirm the diagnosis of eating disorders by clinical interview.
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Tess BH, Maximiano-Ferreira L, Pajecki D, Wang YP. Cirurgia bariátrica e transtorno de compulsão alimentar: os cirurgiões devem se preocupar com
isso? Uma revisão da literatura sobre a prevalência e os métodos de diagnóstico. Arq Gastroenterol. 2019;56(1):55-60.
RESUMO – Contexto – Os transtornos alimentares entre os candidatos à cirurgia bariátrica são comuns e estão associados a resultados cirúrgicos adversos,
incluindo recuperação de peso e baixa qualidade de vida. No entanto, sua avaliação é difícil pela grande variedade e uso inconsistente de métodos
de avaliação padronizados. Objetivo – O objetivo desta revisão foi sintetizar o conhecimento atual sobre a prevalência do transtorno de compulsão
alimentar (TCA) em pacientes pré-cirúrgicos e fazer uma avaliação crítica dos instrumentos de avaliação para TCA. Métodos – A busca foi realizada
nas bases de dados PubMed, Scopus e Web of Science de janeiro de 1994 a março de 2017. Os dados foram extraídos, tabulados e resumidos usando
uma abordagem narrativa. Resultados – Um total de 21 estudos observacionais foram revisados para extração e análise de dados. A prevalência de
TCA nas populações bariátricas variou de 2% a 53%. Variações consideráveis nas características dos pacientes e nas medidas de avaliação do TCA
foram evidentes entre os estudos. Além disso, várias fragilidades metodológicas na maioria dos estudos foram reconhecidas. Estudos utilizaram 10
diferentes instrumentos psicométricos para avaliar a TCA. Entrevistas clínicas foram utilizadas em 12 estudos, embora seja a ferramenta preferencial
para diagnosticar o TCA. Conclusão – A heterogeneidade dos estudos foi responsável pela variabilidade dos resultados nos diferentes centros e falhas
metodológicas, como tamanho insuficiente da amostra e viés de seleção, prejudicaram a estimativa da magnitude do TCA em cenários cirúrgicos. Para
fins de comparabilidade e generalização dos achados em estudos futuros, os pesquisadores devem recrutar amostras representativas de candidatos à
cirurgia bariátrica e fazer a aplicação sistemática de instrumentos padronizados para a avaliação do TCA.
DESCRITORES – Obesidade. Cirurgia bariátrica. Transtorno de compulsão alimentar. Adulto. Prevalência. Revisão.
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ABSTRACT – Background – Biofeedback is an effective method of treatment for fecal incontinence but there is controversy regarding factors that may be
correlated with its effectiveness. Objective – To evaluate the efficacy of biofeedback in the treatment of fecal incontinence, identifying the predictive
factors for unsuccessful treatment. Methods – Consecutive female patients who had fecal incontinence and were treated with a full course of biofeedback
were screened. The symptoms were evaluated using Cleveland Clinic incontinence (CCF) score before and six months after the completion of therapy.
Patients had a satisfactory clinical response to biofeedback if the CCF score had decreased by more than 50% at six months (GI) and an unsatisfactory response if the CCF score did not decrease or if the score decreased by <50% (GII). The groups were compared with regard to age, score, anal
resting and squeeze pressures and sustained squeeze pressure by manometry, history of vaginal delivery, number of vaginal deliveries, menopause,
hysterectomy, and previous anorectal surgery. Results – Of 124 women were included, 70 (56%) in GI and 54 (44%) in GII. The median CCF score
decreased significantly from 10 to 5 (P=0.00). FI scores were higher in GII. Patients from GII had more previous vaginal deliveries and previous surgeries. The mean sustained squeeze pressure was higher in GI. Patients from GI and GII had similar ages, number of vaginal deliveries, menopause,
hysterectomy, anal pressures, and sphincter defects. The median sustained squeeze pressure increased significantly before and after biofeedback in GI.
Conclusion – Biofeedback therapy shows effective treatment with 50% reductions in FI score in half of patients. Factors associated with unsuccessful
outcome include FI score ≥10, previous vaginal delivery, previous anorectal and/or colorectal surgery, and reduced mean sustained squeeze pressure.
HEADINGS – Pelvic floor. Fecal incontinence, therapy. Electric stimulation therapy. Treatment outcome.

INTRODUCTION

Fecal incontinence (FI) can be the result of any anatomic
anal sphincter and/or pelvic floor muscle defect(s) associated with
neurologic dysfunction. Furthermore, multiple risk factors, such
as age, menopause, neurologic conditions such as stroke, dementia,
BMI, and diabetic neuropathy have also been implicated(1-3). The
symptoms of FI have deleterious effects on the patient and the patient’s family and can impair work and social activities, resulting in
discomfort, anxiety, and embarrassment(4). Nonsurgical treatment
options for FI include therapies such as dietary fiber supplementation, stool-modifying drugs, anal or vaginal plugs, biofeedback
combined with pelvic floor muscle training, and rectal irrigation(5-9).
Emerging interventions for FI include injection of bulk agents into
the anal canal, percutaneous tibial nerve stimulation, and surgical
procedures, including radiofrequency anal sphincter remodeling,
sacral nerve stimulation (SNS), sphincteroplasty, sphincter replacement, surgical correction of rectal prolapse and, when all other
treatments fail, colostomy(10-15).
A series of studies has reported the effectiveness of biofeedback in the treatment of fecal incontinence with improvement of

symptoms in between 40% and 89% of patients(16-20). However,
there is substantial variation in the results of these studies. These
variations may be explained by differences in the populations
studied, differences in the biofeedback programs used, the small
size of the trials, the use of a nonrandomized trial designs, and
differences in the severity of fecal incontinence among included
patients. This study aimed to evaluate the efficacy of biofeedback
in the treatment of FI and to identify the predictive factors for
unsuccessful treatment.
METHODS

Patient selection
This was a prospective cohort analysis, which included consecutive women patients who had FI and were treated with biofeedback
during the period from February 2012 through December 2017 at
the Walter Cantídio University Hospital of the Federal University
of Ceara. Symptoms were evaluated using the Cleveland Clinic FI
score(21) before and six months after the completion of therapy.
Female patients with fecal incontinence symptoms without
indication for surgery who were deemed intellectually capable of
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biofeedback treatment and who had undergone a full course of
six sessions were included in this study and were divided into two
groups according to the percentage of response to treatment: GI=
satisfactory response and GII= unsatisfactory response. Data for
age, previous vaginal delivery (VD), number of VDs, previous anorectal and/or colorectal surgery, and hysterectomy were evaluated.
Patients who did not complete a full course of biofeedback
therapy or who did not understand or cooperate with the method
were excluded. In addition, patients were excluded if they had
inflammatory bowel disease, HIV infection, obesity, diabetes, neurologic or psychiatric disorders, symptoms of stress, urge urinary
incontinence with an indication for surgery, or fecal incontinence
with an indication for surgery. Male patients were excluded due
to low numbers.
The clinical protocol was approved by the Research Ethics
Committee of the Walter Cantídio University Hospital, and all
patients gave written informed consent at database enrollment.
Severity of incontinence
Fecal incontinence was assessed using the Cleveland Clinic
Florida Incontinence Scale(21). The incontinence scale addresses
the leakage of gas, liquid and solid stool, need for pads, and lifestyle alteration at varying frequencies, and the extent to which the
patient’s life is altered.
Anorectal manometry
Anorectal manometry was performed using a flexible, waterperfused polyethylene catheter and an 8-channel manometer with
ProctoMaster software (Dynamed, São Paulo, Brazil) to calculate
the length of the anal canal, anal canal pressure at rest, maximum
anal squeeze pressure, capacity required to sustain squeeze pressure for 30 seconds, contraction/relaxation of the external anal
sphincter and puborectal muscles during straining, and the recto
anal inhibitory reflex. Rectal sensitivity (corresponding to the first
sensation of rectal filling) and the maximum tolerable volume were
measured. The diagnosis of anismus was defined as inappropriate
contraction of the pelvic floor or less than 20% relaxation of basal
resting sphincter pressure with adequate propulsive forces during
at tempted defecation (repeated at least three times)(22).
Three-dimensional ultrasonography
All patients underwent 3D anorectal ultrasonography. The
examination was performed by a single colorectal surgeon with
experience in 3D ultrasonography (S.M.M.R.). A rectal enema was
administered 2 hours before the scan. A 3D ultrasound endoprobe
was used (Pro-Focus 2052; 12–16 MHz; 3.0–5.2 cm focal distance;
B-K Medical, Herlev, Denmark). Images up to 6.0 cm long were
captured along the proximal-distal axis for up to 55 seconds by
moving two crystals (axial and longitudinal) on the extremity
of the transducer automatically, without moving the probe. The
examination involved a series of transaxial microsections up to
0.20 mm thick, producing a high-resolution digitalized volumetric
image. Volume was displayed as a 3D cube image and recorded and
analyzed in multiple planes.
The patients were placed in the left lateral position for examination. After digital rectal examination, the endoprobe was
introduced as far as the upper anal canal. The ultrasound examination identified the sphincter defect, whether combined external
anal sphincter (EAS) and internal anal sphincter (IAS) defects or
involving just the EAS. The defect was classified as partial (partially
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compromised length of the muscle) or total (whole length of the
muscle compromised).
Biofeedback therapy
All patients were recommended dietary habits, fluid management
and bowel routines with stools type 3–4 of Bristol scale and underwent a biofeedback training program twice a week, for at least six
sessions, up to a maximum of 10 sessions. All treatment was on an
outpatient basis. Patients were given detailed information about the
objectives of biofeedback therapy and the anatomy and physiology
of the pelvic floor. The anorectal manometry system with an 8-lumen
catheter and a balloon attached to the tip, as described above, was
used for feedback. The catheter was inserted into the anal canal, and
the patients viewed the pressure recordings. Patients were instructed
to look for changes in pressure, with special attention to the response
of the anal sphincter during squeezing, and they were taught how to
squeeze and relax the sphincter. The biofeedback program included
rapid squeezes and sustained contractions for 10, 20, and 30 seconds.
We instructed patients how to maintain the pressure and keep the anal
canal closed. Sustained (submaximal) anal sphincter and pelvic floor
muscle exercises were routinely included. This was accomplished by
trial and error. We also use the filled rectal balloon to train patients
to feel the first sensation of rectal filling and instructed patients to
squeeze and keep squeezing the sphincter with the filled rectal balloon
at 30, 60, and 120 mL. Patients were taught squeezing exercises and
sustained contractions for 10, 20, and 30 seconds and were encouraged to practice these maneuvers at home twice per day.
Assessments at follow-up
Symptoms of FI were evaluated using the Cleveland Clinic FI
score before therapy and data 6-month follow-up visit. A patient
was regarded as having a satisfactory clinical response to biofeedback if the CCF score had decreased by more than 50% at 6 months.
The response was considered unsatisfactory if the CCF score had
not decreased or if the score decrease was 50% or less.
Manometric measurements were repeated at a follow-up visit
six months after the completion of biofeedback therapy.
Patients classified as having a satisfactory response (GI) to
therapy were compared with those classified as having an unsatisfactory response (GII) with regard to age, CCF incontinence
score, functional factors (anal resting and squeeze pressures and
capacity required to sustain squeeze pressure for 30 seconds on
manometry), and anatomic factors in women (history of vaginal
delivery, number of vaginal deliveries, menopause, hysterectomy,
and previous anorectal surgery such as hemorrhoidectomy, fissurectomy and/or sphincterotomy, fistulotomy, low anterior resection,
endo-anal anastomosis).
Statistical analysis
Pre treatment vs post treatment comparisons were performed
using the Wilcoxon signed-ranktest for CCF scores and the paired
t test for resting pressure, squeeze pressure, and the capacity required to sustain squeeze pressure for 30 seconds on manometry.
Differences between groups were assessed by means of Student’s
t test for continuous data, the Mann Whitney U test for CCF cores,
and the x2 test for categorical data (number of vaginal deliveries, menopause, hysterectomy, and previous anorectal surgery).
The level of statistical significance was set at P<0.05. Data were
analyzed using SPSS software (version 14.0 for Windows; IBMSPSS, Chicago, IL).

Murad-Regadas SM, Regadas FSP, Regadas Filho FSP, Mendonça Filho JJ, Andrade Filho RS, Vilarinho AS.
Predictors of unsuccessful of biofeedback treatment for fecal incontinence biofeedback for fecal incontinence in female

RESULTS

Patient characteristics
A total of 124 women were included. The mean age was 64
(SD, 15.8; range, 28–80) years overall.
A total of 90 women (73%) had a vaginal delivery, 114 (92%)
were post menopausal, 17 (14%) had undergone hysterectomy, and
40 (32%) had undergone previous anorectal surgery. The mean
resting pressure was 38.0±15 mmHg, the mean squeeze pressure
was 86.0±36 mmHg, and mean sustained squeeze pressure for 30
seconds was 62.0±26 mmHg by anal manometry. Anorectal 3D
ultrasonography identified 29 (23%) patients with external and/or
internal anal sphincter defects.
The median pre treatment CCF incontinence score was10
(range, 3–20).
Satisfactory vs unsatisfactory response
The median CCF score decreased significantly after therapy
from 10 (range, 3–20) to 5 (range, 0–16) (P=0.00). The median
decrease was 50% (0–100%).
As shown in TABLE 1, of the124female patients, 70 (56%) were
classified as having a satisfactory response (decrease in incontinence
score >50%, GI) and 54 (44%) were classified as having an unsatisfactory response (GII). Median CCF score decreased significantly
after therapy from 8 (range, 3–20) to 3 (range, 0–10) (P=0.01) in
GI and 12 (range, 4–18) to 8 (range, 3–16) (P=0.03) in GII. Sixteen
(13%) patients reported complete continence, all of them in GI.

FI score was higher in GII than in GI (12 vs 8, P=0.00) and in
33/54 (61%) patients in GII the FI score was greater than 10 compared to 19/70 (27%) in GI. Patients from GII had more previous
vaginal deliveries (85% vs 63%, P=0.00) and surgeries than GI (44%
vs 23%, P=0.00) (TABLE 1). The mean sustained squeeze pressure
was higher in GI than in GII before (67 vs 57 mmHg, respectively,
P=0.01) and after (82 vs 70 mmHg, P=0.01) BFD (TABLE 2).
Patients from GI and GII had similar ages (mean 64 vs 64y,
respectively, P=0.81), number of vaginal deliveries (median 2 vs
2, P=0.38), percent of women in menopause (91% vs 93%, respectively, P=1.00), hysterectomies (17% vs 9%, respectively, P=0.29),
mean resting pressure (40 vs 36 mmHg, respectively, P=0.13), mean
maximum squeeze pressure (82 vs 89 mmHg, P=0.31) and evidence
of sphincter defects (external and/or internal anal sphincter) (20%
vs 28%, P=0.39) (TABLE 1). The median sustained squeeze pressure increased significantly before and after biofeedback in group
GI (67 to 82 mmHg; P=0.02 but was similar in GII (57 to 70 mmHg;
P=0.05) (TABLE 2).
DISCUSSION

This study identified some factors that interfere with the
response to biofeedback treatment for FI in a group of female
patients and improves our ability to choose appropriate management. Overall, biofeedback improved the symptoms of FI in approximately 50% of patients. These results are similar to those of
several studies in the literature(17-20).

TABLE 1. Data for patients who had a satisfactory response (GI) compared to those who had an unsatisfactory response (GII).
Improvement of CCF incontinence score
Data
Satisfactory response = GI (>50%) Unsatisfactory response = GII (≤50%)
70 females (56%)
54 females (44%)
Age mean (SD)
64 (±12)
64 (±11)
CCF incontinence score – after BFD median (range)
8 (3–20)a
12 (4–18)c
CCF incontinence score – before BFD median (range)
3 (0–3) b
8 (3–16)d
Vaginal delivery – median (range)
2 (1–13)
2 (1–11)
Vaginal delivery N° (%)
44 (63)
46 (85)
Menopause N° (%)
64 (91)
50 (93)
Hysterectomy N° (%)
12 (17)
5 (9)
Anorectal surgery N° (%)
16 (23)
24 (44)
Sphincter defect
14 (20)
15 (28)
Resting pressure – mean (SD)
40 (±16)
36 (±14)
Squeeze Pressure – mean (SD)
82 (±38)
89 (±34)
Sustained squeeze – pressure mean (SD)
67 (±24)
57(±29)

P
0.81
0.00
0.00
0.38
0.00
1.00
0.29
0.00
0.39
0.13
0.31
0.00

CCF: Cleveland Clinic Florida/BFD- biofeedback. The median CCF score had decreased significantly after Biofeedback therapy in GI a vs. b (P=0.00) and GII c vs d (P=0.00).

TABLE 2. Sustained squeeze pressure for patients who had a with satisfactory response (GI) and unsatisfactory response (GII) before and after treatment.
Improvement of CCF incontinence score
Anorectal manometry findings
P
Satisfactory response= GI (>50%)
Unsatisfactory response=GII (≤50%)
70 females (56%)
54 females (44%)
Before biofeedback
57 (±29) c
0.00
Sustained squeeze
67 (±24)a
pressure mean (SD)
After biofeedback
70 (±32) d
0.01
Sustained squeeze
82 (±29) b
pressure mean (SD)
The median sustained squeeze pressure increased significantly before and after BFD in GI a vs. b (P=0.00) but not in GII c vs d (P=0.05).
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In our study, despite of previous recommendations regarding
diet, bowel habits to keep the ideal stools, like type 3–4 of Bristol
scale and biofeedback training that included rapid squeezes (to
improve muscle bulk and reaction times), sustained contractions (to
improve strength and endurance), activities to improve perception
using a balloon distention following a sustained contraction, similar
numbers of sessions, and similar time frames, the responses were
not satisfactory for all patients. This may be due to the fact that the
samples were heterogeneous in terms of the severity of FI and the
presence of risk factors for fecal incontinence. A series of studies
has reported data for heterogeneous populations with multiple
associated risk factors and different outcomes(18,20,23).
Biofeedback has been frequently recommended as first-line
treatment for some types of chronic FI because it has no incidence
of adverse effects, is easy to perform, and patients have reported
reductions in FI scores(16-20,23,24). However, we should use some criteria
to select patients. The most important criteria that was mentioned
in this study was sustained squeeze pressure. This was lower in the
group with unsatisfactory response and was similar before and after
BFD in this group. This parameter is assessed by anal manometry
and, in those patients that have no capacity to maintain squeezing,
the expected outcome after biofeedback may be limited. This could
also discourage the patient from continuing the treatment and cause
them to lose confidence in the next treatment option. We consider
this to be an important criterion since the biofeedback program in
our study included sustained anal sphincter squeezes as well as rapid
squeezes, exercises to help patients detect the first sensation of rectal
filling using the filled rectal balloon, and exercises for squeezing
and maintaining sphincter squeezing with the filled rectal balloon.
Therefore, the patients should have improved in their ability to sustain
squeeze pressure as assessed by the manometry exam. Furthermore,
the patients were encouraged to practice squeezing exercises and
sustained contractions for 10, 20, or 30 seconds at home twice per
day and were informed about the importance of sustained squeeze
pressure. However, a recent randomized study comparing exercise
regimens showed that there were no significant differences in objective or subjective measures between two exercise regimens: rapid
and sustained exercise group and sustained exercise group(18). Vaginal delivery and the presence of previous anorectal and colorectal
surgery were identified as risk factors for FI that changed the result
of Biofeedback treatment. The first vaginal delivery is the one most
frequently associated with mechanical injury to the anal sphincter
and pelvic floor muscles(25,26). On the other hand, the number of vaginal deliveries had no effect on outcomes. The impact of these factors
on outcomes in the literature is controversial. Naimy et al.(17) showed
that there was no significant improvement in any of the measured
scores in those patients with previous vaginal delivery treated with
biofeedback and electrostimulation and the presence of vaginal
delivery affected the results of treatment. However, Mahony et al.(19)
demonstrated significant improvement of FI score and noted that
patients benefitted from early treatment started right after delivery
(12 weeks after delivery) due to the fact that FI symptoms can probably spontaneously improve up to 6 months after obstetric trauma.
The severity of FI interfered with the results of biofeedback.
Patients with higher FI scores had unsatisfactory response. This
was demonstrated by our data that showed that in 61% (33/54) of
patients from GII, the FI score was greater than 10 while only 27%
(19/70) in GI had an FI score greater than 10, despite the fact that
patients in both groups underwent the same uniform biofeedck.
A strength of our study was the number of female patients that
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underwent uniform biofeedback training. This makes it possible to
develop criteria for selection of patients for different FI treatment
options since we identified more than one criteria of unsatisfactory
response to biofeedback including FI score greater than 10 and
poor sustained squeezing pressure.
Studies in the literature include patients with multiple risk factors
for FI treated with biofeedback therapy without mentioning the criteria used to select which patients should receive easy-to-implement
nonsurgical treatments or more intensive or invasive nonsurgical
(Percutaneous tibial posterior anal sphincter tissue bulking injections) or surgical treatments. Studies recommend sacral neuromodulation for incontinent patients with and without sphincter defects in
those cases that failed clinical treatment such as diet and biofeedback.
Despite good results and no complications with biofeedback, it
is considered a first-line treatment option for patients with FI that
have not responded to simple dietary modification, medications, and
other supportive measures(27). However, a proportion of patients will
not respond to biofeedback and the criteria that were determined
in this study may be used to identify these patients and select them
for different modalities of treatment. It is preferable for patients to
have the specialist choose the appropriate therapy without the need
to undergo unnecessary therapy or therapy that is not expected to
work. This allows patients to have more confidence in their treatment
and they will also not lose time that is better spent starting a therapy
with a better chance of success. On the other hand, more studies are
necessary to validate the criteria identified in this study.
This study was limited by the short-term follow up of the population. We suggest that future studies should use longer follow-up
times and continue reporting the results to confirm satisfactory
responses. For this to work, the patients need to be encouraged to
continue performing the biofeedback exercises at home. Studies
have shown that symptom improvement can be maintained over
long-term follow-up periods of 1 to 2 years(28).
CONCLUSION

Biofeedback therapy provides effective treatment with 50%
reduced FI scores in half of patients. Factors associated with unsuccessful outcomes include FI score ≥10, previous vaginal delivery,
previous anorectal and/or colorectal surgery, and reduced mean
sustained squeeze pressure. If identified those factors responsible
for biofeedback failure, specially reduced mean sustained squeeze
pressure, this modality should not to be the first line of treatment.
However, there was no correlation between age, number of vaginal deliveries, hysterectomy, sphincter defect and a greater risk of
unsuccessful biofeedback treatment.
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RESUMO – Contexto – Biofeedback é um método eficaz de tratamento para a incontinência fecal. No entanto, há controvérsias sobre fatores que podem
ser correlacionados com a sua eficácia. Objetivo – Avaliar a eficácia do biofeedback no tratamento da incontinência fecal (IF), identificando os fatores
preditivos relacionados ao insucesso do tratamento. Métodos – Consecutivos pacientes do sexo feminino com IF e submetidos a terapia com biofeedback que aceitaram participar do estudo foram incluídos. Os sintomas foram avaliados utilizando o escore de incontinência da Cleveland Clinic-CCF
antes e seis meses após termino da terapia. Os pacientes com resposta satisfatória ao biofeedback apresentaram redução no escore de IF ≥50% (GI)
e resposta insatisfatória a redução no escore de IF <50% (GII) em seis meses. Os grupos foram comparados de acordo com a idade, escore, pressões
anais quantificada pela manometria anorretal (repouso, contração e capacidade de sustentação em 30 segundos), parto vaginal prévio, número de
partos vaginais, menopausa, histerectomia e cirurgia anorretal e/ou colorretal prévia. Resultados – Total de 124 mulheres incluídas, 70 (56%) em GI
e 54 (44%) em GII. A mediana do CCF escore reduziu significativamente de 10 para 5 (P=0.00). FI escore foi mais elevado no GII, assim como foi
observado o maior número de mulheres submetidas a partos vaginais e cirurgias prévias. A pressão média de contração foi significante maior no GI.
No entanto, idade, número de partos vaginais, menopausa, histerectomia, pressões anais e presença de defeito esfincteriano foram similares nos dois
grupos. A pressão média de sustentação mantida por 30 seg aumentou significamente comparando pré com pós biofeedback no GI. Conclusão – O
biofeedback é um tratamento eficaz com redução em 50% no escore de IF em mais da metade dos pacientes. Os fatores associados ao insucesso do
tratamento incluem o escore de IF ≥10, parto vaginal prévio, cirurgia anorretal prévia e pressão média de sustentação reduzida.
DESCRITORES – Assoalho pélvico. Incontinência fecal, terapia. Terapia por estimulação elétrica. Resultado do tratamento.
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ABSTRACT – Background – In Brazil, particularly in the underdeveloped localities, the prevalence of Helicobacter pylori (H. pylori) infections can range
up to 90%. These rates are higher in older individuals and vary by country region. H. pylori infections are linked to the development of gastric pathologies, namely mild to moderate gastritis, gastroenteritis, peptic ulcer, intestinal metaplasia, and gastric cancer. In 1994, this organism was classified
by the International Agency for Research on Cancer (IARC) as pertaining to the Group 1 carcinogen for gastric adenocarcinoma etiology. Gastric
cancer represents a significant public health problem, being the fourth most common malignant tumor and the second largest cause of cancer-related
deaths. Objective – To investigate the prevalence of H. pylori infection in dyspeptic patients and determine the link between clinical risk factors and
gastric adenocarcinoma diagnosis. Methods – Polymerase chain reaction (PCR) analysis was employed for molecular diagnosis of gastric tissue biopsies collected from 113 dyspeptic patients at the University Hospital of Federal University of Goiás. Molecular analyses allowed the identification of
H. pylori infections. Furthermore, histopathological examinations were performed to determine the clinical risks of developing gastric malignancies.
Results – The test results identified 69 individuals older than 44 years, from 75 (66.4%) positive H. pylori infection samples. The prevalence of gastric
adenocarcinoma in this study was 1.3%. Among the infected patients, six (8.2%) had high risk, and 67 (91.8%) had a low risk of developing gastric
cancer (P<0.05). Conclusion – This study shows a high prevalence of H. pylori infection and identifies its contribution to gastric inflammations, which
in the long term are manifested in high-risk clinical factors for the development of gastric adenocarcinoma.
HEADINGS – Dyspepsia. Stomach neoplasms. Gastrointestinal diseases. Bacteria.

INTRODUCTION

Helicobacter pylori (H. pylori) is a spiral, gram-negative,
microaerophilic and fastidious microorganism. This bacterium
exhibits two to six helix flagella, it grants high motility and support for penetrating the human gastric mucosa(1,2).
The prevalence of infections by H. pylori is highly variable,
owing to its geographical distribution and host’s ethnicity, age,
sex and socioeconomic factors(3). It is estimated that half of
the world’s population is infected by this organism(1). Indeed,
infection rates are significantly lower in the developed countries
(20%) compared with locations where sanitation conditions are
underdeveloped(4).
In Brazil, the prevalence of H. pylori infection can range
up to 90% in more impoverished areas(5). These indices are
higher in older populations and are region specific, which
confirms that economic status and hygiene are risk factors for
H. pylori infection(6).

The exact transmission mode of this bacterium remains to
be understood. However, it is known that this organism colonizes the gastric mucosa, suggesting that the infection occurs
through the gastro-oral, oral-oral, fecal-oral routes(1,7) or by
zoonotic transmission. For instance, domestic flies have zoonotic
potential mainly due to its contact with decomposing organic
matter and contaminated feces, which supports their proliferation to subsequently infect humans, animals and plant hosts(8,9).
The risk factors for H. pylori infection are sex(10), age(11,12),
smoking(13), alcohol consumption(14), contaminated food(12),
untreated water intake(5), family size(15), bed sharing(16), poor
living conditions in childhood(17), educational(13) and socioeconomic level(18), hygiene(19), and family medical history of gastric
disease(11).
H. pylori infection is primarily observed in children and may
remain asymptomatic until adulthood(20). At this stage, the infection provokes abdominal pain(5), anorexia(21), gastrointestinal
bleeding, and antral modularity(16).
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The development of gastric pathologies is directly associated with H. pylori infection, which induces mild to moderate
gastritis(5), gastroenteritis and peptic ulcer(10). These conditions
often lead to intestinal metaplasia(22), and gastric cancer(23).
Therefore, in 1994, H. pylori was classified as Group 1 carcinogen for Gastric Adenocarcinoma by the IARC(24).
Gastric adenocarcinoma accounts for 90% of gastric cancer
cases (21). This cancer type represents a significant health issue,
being the fourth most common malignant tumor and the second
largest cause of cancer related deaths(25).
The diagnosis of gastric adenocarcinoma is rarely detected
at early stages. Consequently, most patients exhibit metastatic
lesions when first diagnosed(26,27). If untreated, 63% of cases
progress to incurable disease within five years(24).
Gastric cancer screening consists of two phases, namely
primary prevention (identifying possible risk factors) and secondary screening method (early detection)(28). In Japan younger
than 20 years are screened with primary prevention methods
to identify and treat H. pylori infection. On the other hand,
individuals aged 50 years or more are tested with the combination of the two method through endoscopic examination. Since
its implementation in 2013, this plan significantly reduced the
incidence, mortality and annual cost for gastric cancer treatment in Japan(29).
By determining the relevance of preventing H. pylori infections for public health costs, this study aimed to investigate the
prevalence of this organism in dyspeptic patients. Moreover,
we aimed to evaluate the link between the infection and clinical
risk factors for gastric cancer development. Our findings may
contribute to emerging public prevention and treatment policies
for cancer in Brazil.
METHODS

Ethical considerations
The study protocol was approved by the Research
Ethics Committee of the University Hospital (CAAE):
83422017.7.0000.5078, published under the number 2.519.032,
according to the Resolution CNS 196/96. All patients enrolled
in this study signed an Informed Consent Form.
The age bar for patients enrolled in the study was above 18
years. Subjects treated with proton pump inhibitors or blocking
agents (one week before endoscopy) and immunosuppressants
or antibiotic (eight weeks before of endoscopy) were excluded
from our study. Moreover, we also excluded individuals presenting active gastrointestinal bleeding, pregnancy and those with
inability to undergo endoscopy.
Patients
Were investigated 113 dyspeptic patients submitted to endoscopic examination at the University Hospital. During the
endoscopy three fragments of the antrum and the gastric body
of each patient were collected. One fragment was submitted to
molecular diagnosis (polymerase chain reaction - PCR), and
the other two were submitted to histopathological examination.
Risk criteria
The endoscopy results were stratified according to the risk of
developing gastric adenocarcinoma. Patients exhibiting gastric

atrophy and intestinal metaplasia were classified as high risk
for gastric cancer diagnosis. Conversely, patients with normal
endoscopy result, esophagitis, duodenitis, gastritis, ulcer, and
xanthelasma(30) were categorized as low risk.
DNA extraction
DNA extraction was performed at the Laboratory of Biotechnology of Microorganisms of the Federal University of
Goiás through KitQIamp DNA minikit® (Qiagen, Valencia,
CA, United States). Ten μL aliquot of each sample were used
for DNA quantification and purity analysis with NanoDrop®
(ND-1000 UV-Vis).
PCR
Genomic DNA was amplified by PCR following previously
described protocols by Nevoa et al. (2017). Molecular detection
of H. pylori was performed by amplifying the 16S ribosomal
gene (rRNA) using the HpX (CTGGAGARACTAAGYCCTCC)/HpX1 (GAGGAATACTCATTGCGAAGGCGA)
oligonucleotides. Each reaction consisted of 0.5 μL of Taq polymerase DNA (2.5 units), 5 μL of 10 × CoralLoad PCR buffer
(QIAamp, Qiagen) containing MgCl 2 (1.5 mM), 2 μL (2.5
mM) of dNTP (deoxyribonucleotides 5’-triphosphate-dATP,
dCTP, dGTP, dTTP), 4 μL of each oligonucleotide pair (10
pmol each), 33.5 μL of ultrapure milli-Q water, and 5 μL (50 ng)
of Genomic DNA, totalling 50 μL per reaction. Negative and
positive controls were used with an aliquot of H. pylori DNA
provided by Dr. Lucas Trevizani Rasmussen of the University
of Sagrado Coração (Bauru, SP).
The amplified products were analyzed by electrophoresis on
1.6% agarose gel stained with ethidium bromide (10 mg/mL).
Fragments with 150 base pairs were considered positive for the
HpX/HpX1 PCR primers.
Data analysis
The biopsy results and PCR amplifications were analyzed by
descriptive statistics, Chi-square test (χ2), and Pearson Contingency test (P<0.05 and 95% Confidence Interval). The analysis
was performed through IBM SPSS (Statistical Package for the
Social Sciences) version 25.0.
RESULTS

From the 113 investigated dyspeptic patients, 89 (78.8%)
were women, and 24 (21.2%) were men. According to histopathological examination, the patients were often diagnosed
with multiple outcomes in the endoscopy report (n=155).
From the 113 subjects, 77 patients had only one outcome and
the remaining 36 exhibited two to four outcomes. We found
that 83 (53.5%) patients had gastritis, 16 (10.3%) patients had
esophagitis, 16 (10.3%) had duodenitis, and 13 (4.8%) presented
gastric atrophy. An additional observation was that intestinal
metaplasia, gastric or duodenal ulcer, gastric adenocarcinoma
and xanthelasma were found in 2.6%, 1.9%, 1.2%, and 0.6%
of patients, respectively. Lastly, 17 (12.4%) patients presented
with normal biopsy results. (FIGURE 1). Excluding the two
diagnosed cases of cancer, 96 (86.5%) patients were classified
as having low risk and 15 (13.5%) as high risk for developing
gastric adenocarcinoma (n=111) (P<0.0001) (TABLE 1).
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FIGURE 1. Detailed results according to the endoscopic report of 113
dyspeptic patients.
TABLE 1. Distribution by risk criteria for developing gastric adenocarcinoma according to histopathological diagnosis in 111 dyspeptic patients.
Risk criteria (n=111)
Endoscopic diagnosis
Low
High
P-value
n
%
n
%
Duodenite
14
12.6
0
0.0
<0.0001
Esophagitis
4
3.6
0
0.0
Gastric atrophy
0
0.0
11
9.9
Gastric ulcer
2
1.8
0
0.0
Gastritis
58
52.3
0
0.0
Intestinal metaplasia
0
0.0
4
3.6
Normal exam
17
15.3
0
0.0
Xanthelasma
1
0.9
0
0.0

Through PCR, we detected H. pylori infections in 75 (66.4%)
of the investigated patients. On gender basis, 59 (78.7%) were
women and 16 (21.3%) were men. The data also depicted that
92% of infected patients were older than 44 years, confirming
this age group, was the most prone to infections (61.1%). Despite
these numbers, we did not detect a statistically significant relationship between H. pylori infection and gender, age, educational
level, and endoscopy diagnosis (TABLE 2).
Lastly, we verified the associations between H. pylori status
determined by PCR and the risk for developing gastric adenocarcinoma in 111 patients. From the 73 (65.77%) infected patients, 6 (8.2%) had a high risk and 67 (91.8%) had a low risk of
developing gastric cancer. This difference in developing gastric
adenocarcinoma between infected and non-infected patients
was statistically significant (P<0.05) (FIGURE 2).
DISCUSSION

An increasing prevalence of H. pylori infection has been
observed in developing countries, such as Brazil(3). The infection prevalence in dyspeptic patients examined at the University
Hospital was 61.1%, which is in keeping with the infection rate
data from other Brazilian states(31,32).
The inflammatory process resulting from durable bacteria
exposure in the gastric mucosa is directly related to the deve
lopment of gastric cancer(20). In this study, the presence of the
bacteria was detected mainly in patients older than 44 years,
showing that growing trend with age as a potential risk factor.

TABLE 2. Distribution by age, sex, educational level, endoscopic and molecular diagnoses of 113 dyspeptic patients.
Total

H. pylori diagnosis (n=113)
%
Negative
66.4
38

n
113

%
100

Positive
75

Age
18-24
24-34
34-44
>44
Ignored

10
15
18
69
1

8.8
13.3
15.9
61.1
0.9

8
12
14
41
0

80.0
80.0
77.8
59.4
0.0

2
3
4
28
1

20.0
20.0
22.2
40.6
100.0

0.159

Sex
Female
Male

89
24

78.8
21.2

56
16

66.3
66.7

30
8

33.7
33.3

0.973

Educational level
Low
Medium
High

66
37
10

58.5
32.7
8.8

46
24
9

69.7
64.9
90.0

20
13
1

30.3
35.1
10.0

0.306

Biopsy
Duodenite
Esophagitis
Gastric adenocarcinoma
Gastric atrophy
Gastric ulcer
Gastritis
Intestinal metaplasia
Normal exam
Xanthelasma

16
16
2
13
3
83
4
17
1

10.3
10.3
1.3
8.4
1.9
53.5
2.6
11.0
0.6

13
11
2
5
2
56
2
13
1

81.3
68.8
100.0
38.5
66.7
67.5
50.0
76.5
100.0

3
5
0
8
1
27
2
4
0

18.8
31.3
0.0
61.5
33.3
32.5
50.0
23.5
0.0

0.339
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stratification may determine the likeliness of a patient developing gastric cancer, even if this infection is a determinant factor
in 60 to 70% of cases(29).
The prevalence of gastric adenocarcinoma in this study
(1.3%) is in accordance with the low percentages found in other
institutions in Brazil. In Teresina (Piauí State), Campelo e Lima
(2012) observed a prevalence of 3.8% (about 3.7 cases per year).
In Santa Maria (Rio Grande do Sul State), Rampazzo et. al.
(2012) identified that 1.6% of patients had gastric cancer. Although the cases of gastric tumors are increasing and are linked
to H. pylori infections, there is a lack of screening policies and
secondary prevention approaches in Brazil. In contrast, developed countries such as Japan have public health policies aiming
(within 50 years) to eradicate H. pylori infections and thereby,
eliminate one of the risk factors for gastric adenocarcinoma
development(37).
CONCLUSION
FIGURE 2. Individuals diagnosed with high and low risk disease to
develop gastric adenocarcinoma according to molecular diagnosis of
Helicobacter pylori (positive and negative). [Correlated population representation] (n=111).

This observation suggests that long-lasting periods of exposure
to H. pylori may provoke tissue damage. An association of infection with the development of gastric adenocarcinoma was
identified in this study(33). However, no significant associations
were found regarding sex, age, endoscopy diagnosis(34) and
educational levels(5). Our study cohort was primarily composed
of patients with low levels of education since the population
served by public health system exhibit lower socioeconomic
conditions(35).
H. pylori positive patients showed a higher frequency of
gastritis (67.5%) compared with uninfected patients (32.5%).
Depending on the severity and distribution of gastritis, the
infection may result in hypo or hyperchlorhydria. Therefore, H.
pylori infections are linked premature development of gastric
and duodenal ulcers, which may progress to gastric adenocarcinoma(36).
According to the risk criteria, 52.3% of patients were classified as having high risk developing gastric adenocarcinoma;
of these, 8.2% were infected by H. pylori. Other risk factors,
such as smoking and alcohol consumption are facilitators of
H. pylori infection and consequently decrease the carcinogenesis
threshold(30). Thus, it is inconclusive whether the results for risk

This study identified high rates of H. pylori infection in a
cohort from Brazil. The findings suggest that these infections are
of clinical relevance for gastric adenocarcinoma development.
In this scenario, there is an urgent need for implementing public
policies and effective clinical prevention practices aiming at (a)
controlling the transmission of H. pylori (b) avoiding long-term
risk gastric malignancy development and (c) reducing public
health system costs.
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Borges SS, Ramos AFPL, Moraes Filho AV, Braga CASB, Carneiro LC, Barbosa MS. Prevalência da infecção por Helicobacter pylori em pacientes
dispépticos e associação com fatores de riscos clínicos para o desenvolvimento de adenocarcinoma gástrico. Arq Gastroenterol. 2019;56(1):66-70.
RESUMO – Contexto – No Brasil, particularmente nas áreas mais pobres, a prevalência da infecção por Helicobacter pylori pode variar até 90%. Esses
índices aumentam com o envelhecimento da população e são distintos entre as diferentes regiões do país. Podendo manifestar diferentes sintomatologias, essa infecção está diretamente relacionada com o desenvolvimento de patologias gástricas como gastrite leve a moderada, gastroenterites, úlcera
péptica, metaplasia intestinal e principalmente, o câncer gástrico. Em 1994 a bactéria foi categorizada pela International Agency for Research on Cancer (IARC) como carcinógeno do Grupo 1 para adenocarcinoma gástrico, tipo de câncer que representa um importante problema de saúde pública,
sendo o quarto tumor maligno mais comum e a segunda maior causa de mortes por câncer no mundo. Objetivo – Analisar a prevalência da bactéria
em pacientes dispépticos e avaliar a associação de fatores de risco clínicos para desenvolvimento de adenocarcinoma gástrico. Métodos – Biópsias
de tecido gástrico coletadas de 113 pacientes dispépticos, atendidos no Hospital das Clínicas da Universidade Federal de Goiás, foram submetidas a
diagnóstico molecular por meio de Reação em Cadeia da Polimerase, para identificação da infecção por Helicobacter pylori, e exame histopatológico,
para avaliar o risco clínico de desenvolvimento de adenocarcinoma gástrico. Resultados – Foram diagnosticadas 75 (66,4%) amostras positivas para
infecção por Helicobacter pylori, sendo 69 indivíduos maiores de 44 anos de idade. A prevalência do adenocarcinoma gástrico nesse estudo foi de 1,3%
e dentre os pacientes positivos para a infecção bacteriana seis (8,2%) possuem alto risco e 67 (91,8%) baixo risco de desenvolver esse tipo de câncer
(P<0,05). Conclusão – Esse estudo mostra uma alta prevalência da infecção por H. pylori na população estudada e identifica sua intrínseca contribuição
para inflamações gástricas, que a longo prazo se manifestam em fatores clínicos de alto risco para o desenvolvimento de adenocarcinoma gástrico.
DESCRITORES – Dispepsia. Neoplasias gástricas. Gastroenteropatias. Bactérias.
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ABSTRACT – Background – Biliary atresia represents the most common surgically treatable cause of cholestasis in newborns. If not corrected, secondary
biliary cirrhosis invariably results. Objective – To evaluate, through multivariate analysis, the prognostic factors associated with the presence of biliary
flow and survival with the native liver following Kasai portoenterostomy. Methods – The study analyzed data from 117 biliary atresia patients who
underwent portoenterostomy and had suitable histological material for evaluation. A logistic regression model was used to assess the presence of biliary flow. Survival was investigated through Kaplan-Meier curves and Cox-adjusted models. Results – One third of patients achieved biliary flow and
the median age at surgery was 81 days. Age at surgery, albumin, postoperative complications, biliary atresia structural malformation (BASM), liver
architecture, larger duct diameter at porta hepatis, and cirrhosis (Ishak score) were the initial variables for the multivariate analysis. Age at surgery
>90 days was the only variable associated with the absence of biliary drainage. Survival analysis revealed that the absence of biliary flow (P<0.0001),
age at surgery >90 days (P=0.035), and the presence of BASM (P<0.0001), alone, could predict death or need for liver transplantation. Multivariate
analysis demonstrated that the absence of biliary flow (P<0.0001 hazard ratio [HR] 6.25, 95% confidence interval [CI] 3.19–12.22) and the presence
of BASM (P=0.014 HR 2.16, 95% CI 1.17–3.99) were associated with lowest survival with the native liver. Conclusion – Age at surgery >90 days was
associated with absence of biliary flow. The presence of biliary drainage and the absence of structural malformations are cornerstone features for
higher survival rates with the native liver.
HEADINGS – Biliary atresia. Cholestasis. Newborn infant. Prognosis. Liver transplantation. Hepatic portoenterostomy.

INTRODUCTION

Biliary atresia (BA) is characterized by inflammation and progressive fibrosis of the biliary tract, resulting in flow obstruction,
persistent cholestasis, and secondary cirrhosis(1). It is a disease of
unknown etiology with an incidence of 1:3.125 to 1:18.000 live
births(2,3). BA is the most common cause of obstructive jaundice
in the first three months of life(4) and most frequent indication for
pediatric liver transplantation(5).
Serum bilirubin levels in the postoperative period are excellent predictors of long-term native liver survival (NLS). A good
prognosis is expected with levels <1 mg/dL, three months after a
Kasai procedure and is associated with lower transplantation rates.
While liver cirrhosis develops progressively in jaundiced patients,
in anicteric patients secondary biliary cirrhosis evolves slowly(6).
Approximately 10%–20% of patients with BA have congenital
malformations including thoracic and abdominal heterotaxy,
polysplenia or asplenia, intestinal malrotation, and preduodenal
portal vein(7). The presence of malformations has been associated
with poor surgical outcomes(7,8).
Several studies have investigated the association between liver
histological findings and clinical outcomes, but with discordant
results. Some describing outcomes associated with the progression of fibrosis(9-11), whereas others determining that only ductular
proliferation(12), giant cell transformation(13) or ductal remnants

<150 μm(14) were associated with a worse evolution. Conversely,
some studies have not found any correlation between liver histological findings and a successful portoenterostomy(15,16).
This study attempted to identify prognostic factors associated
with the presence of biliary flow after Kasai portoenterostomy
using multivariate analysis, and secondly to analyze factors related
to higher NLS rates in patients with BA.
METHODS

Patients and study design
Patients diagnosed with BA from the Hospital das Clínicas –
Minas Gerais Federal University (HC-UFMG) were enrolled; the
study was retrospective from 1979–2008 and prospective between
2009 and May 2016. The cohort was not a probability sample,
but was consisted of patients referred to the Pediatric Hepatology
Department of the HC-UFMG diagnosed with BA and subjected
to the Kasai procedure, and who had surgical biopsy material appropriate for histological analysis.
Variables and definitions
The following clinical variables were studied: sex, age at surgery, presence of BA structural malformation (BASM), use of
corticosteroids after hepatoportoenterostomy, early postoperative
complications, and episodes of cholangitis.
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BASM refers to the presence of one or more of the following
findings: polysplenia, abnormal abdominal situs, intestinal malrotation, abdominal vascular abnormality, or congenital heart disease.
The steroid therapy used was a five-day methylprednisolone or
prednisolone regímen (10, 5, 2.5, 1.25, 0.75 mg/Kg/day or 4, 2, 1,
0.5, 0.25 mg/Kg/day). Early postoperative complications occur up
to the seventh postoperative day and may be clinical and/or surgical. Clinical causes include: infection, acute renal failure, seizure,
ascites, upper digestive hemorrhage, and liver failure, among others.
Surgical causes were intestinal obstruction, sinus, and dehiscence.
The diagnosis of post-Kasai cholangitis, up to six months after the
procedure, was based on criteria used by Lien et al.(17): unexplained
fever (body temperature >38ºC), acholic feces, increased jaundice,
or positive hemoculture.
Laboratory variables
Albumin (>3.5, 2.8–3.5, <2.8 g/dL), coagulogram (prothrombin activity [AP]: ≥70% and <70%), hepatic enzymes (aspartate
aminotransferase [AST] and alanine aminotransferase [ALT]), and
canalicular enzyme (gamma-glutamyltransferase [GGT]) levels,
dosage of bilirubin levels (total bilirubin [TB] and direct bilirubin
[DB]) on admission and on the sixth postoperative month.
Histopathological variables
Histopathological analysis of liver biopsy slides was carried
out by two pathologists from the Pathological Anatomy Service of
the HC-UFMG, blinded to patient data and date of examination.
Liver fragments were fixed and processed according to routine
histological techniques until paraffin embedding. Five sections
with a thickness of 5.0–7.0 μm were stained with hematoxylin and
eosin (HE), Gomori or Masson’s trichrome, Picrosirius red (PSR)
and periodic acid-Schiff (PAS) both with and without diastase
treatment.
The degree of fibrosis, the presence or absence of cirrhosis and
the inflammatory activity were assessed by Metavir(18) and Ishak(19)
scores. Giant cell transformation and biliary plugs were categorized
as absent or present. The lobular hepatic architecture was classified
as preserved, partially subverted, or subverted.
In the porta hepatis, the ductal remnants were measured in micrometers and the largest measurement was obtained by calculating
the average between the greater diameter and its opposite length
in a straight angle. This measurement was studied as continuous
and dichotomized variables as <150 or ≥150 micrometers(20). The
largest diameter of the ductal remnants of the porta hepatis was
measured separately by each investigator, using the same model
of Leica microscope and lenses. Needle and wedge biopsies were
adequate when at least ten portal tracts were identified.
The variables studied were associated with the presence or
absence of biliary flow, which was defined as a serum bilirubin <2
mg/dL, six months after the surgery(21).
Statistical analysis
Statistical analysis was performed using the Statistical Package for Social Sciences, version 20 (IBM, Armonk, New York,
USA) and MedCalc, version 16.8.4 (MedCalc Software bvba,
Ostend, Belgium). Quantitative data were described by average
and standard deviations when a normal distribution was verified
by the Shapiro-Wilk test or median values (Q1/Q3) in the absence
of a normal distribution. Qualitative variables were described by
absolute frequencies and percentages. Non-normal distributions
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were compared between two independent groups using the MannWhitney test, the Student’s t-test was used to compare averages with
a normal distribution, while the asymptotic Pearson’s chi-square
test was used to compare categorical variables.
Receiver operator characteristic (ROC)(22) curves were built
using age at surgery and the larger duct diameter of porta hepatis
against the biliary flow. The area under the ROC (AUROC) curve
determined the degree of discrimination: 1 perfect, 0.90–0.99 excellent, 0.80–0.89 very good, 0.70–0.79 good, 0.60–0.69 moderate, and
<0.6 poor(23). The discriminatory cut-off point was determined as
the best relationship between sensitivity and specificity.
Reliability analysis was carried out using Cohen’s kappa coefficient for categorical variables and Bland-Altman plot analysis,
and the intraclass correlation coefficient (ICC) was used for
quantitative variables. Cohen’s Kappa coefficient determined
the extent of agreement between observers for the histological analysis of surgical biopsies. In this regard, the Landis and
Koch(24) score was used: <0 poor, 0–0.19 negligible, 0.2–0.39 low,
0.4–0.59 moderate, 0.6–0.79 high, or 0.8–1.0 almost perfect. The
ICC correlation was stratified as follows(25): <0.4 poor, ≥0.4 and
<0.75 satisfying, or ≥0.75 excellent. Results with P<0.05 were
considered statistically significant.
Analysis of the association between the study variables and the
presence of biliary flow was performed using the logistic regression model. First, univariate analysis was used to describe isolated
relationships of intervening variables and the presence of biliary
flow. Variables with P<0.20 and less than 20% of missing data were
candidates for multivariate logistic regression. Multivariate models
were adjusted in each stage by removing the variable with the highest P-value until a final model was reached in which all variables
were statistically significant (P<0.05). The adjustment quality of
the logistic regression was verified by the Hosmer and Lemeshow
test. Survival analysis was carried out using Kaplan-Meier curves
and the Cox-adjusted model. NLS was analyzed and the Log-rank
or Wilcoxon curves were compared.
Ethical aspects
The Research Ethics Committee of the UFMG approved the
study (protocol number 77.0.203000-09).
RESULTS

Data analysis
Between 1979–2016, 172 patients were subjected to Kasai
portoenterostomy at the HC-UFMG. Of these, 55 (32%) were
excluded because their biopsies were not available or the material was not suitable for review. Ultimately, 117 patients, 62
(53%) females and 55 (47%) males were identified. The median
age at surgery was 81 days (Q1/Q3=64.5/105), wherein 71/117
(60.7%) patients underwent surgery when aged <90 days old and
39 (33.3%) had biliary flow. The AUROC curve regarding age at
surgery and biliary flow was 0.658 (95% CI 0.559–0.757), P=0.005.
The cut-off point for age at surgery was 90 days (sensitivity [48.7%]
and specificity [74.4%]).
Of the 117 patients, BASM was observed in 14 (12%) infants
and 62 (53%) received steroid therapy after hepatoportoenterostomy. Early postoperative complications were observed in 71 (60.7%)
patients and the most common were infection (38.5%) and ascites
(19.7%), surgical complications occurred in 17 (14.5%) patients
and 71% had at least one episode of cholangitis.
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Surgical liver biopsies revealed a median of 15 portal tracts
(Q1/Q3=9/19) and the histological analysis revealed that 17.1% and
13.7% of patients were cirrhotic according to the Metavir and Ishak
scores, respectively. Biliary plugs and giant cell transformation
occurred in 87 (74.4%) and 53 (45.3%) biopsies, respectively. The
AUROC curve regarding the caliber of the largest ductal remnant
of porta hepatis and biliary flow was 0.426 (95% CI 0.317–0.535),
P=0.193, indicating poor discrimination. The cut-off point for the
caliber was 150 μm (sensitivity [48.7%] and specificity [74.4%]).
Only 46 (39.3%) patients from the original sample had a ductal
remnant measuring ≥150 μm. Descriptive analysis of laboratory
and histological data are shown in TABLE 1.
Concordance of histological analysis of categorical
and quantitative descriptive variables among
investigators
Results of the comparisons of descriptive categorical variables
of the biopsies overlapped between the two investigators for lobular architecture (kappa=0.867, P<0.001), giant cell transformation (kappa=0.903, P<0.001), and fibrosis according to Metavir
(kappa=0.901, P<0.001). There was a high agreement for fibrosis
according to the Ishak score (kappa=0.786, P<0.001), inflammatory activity according to the Metavir score (kappa=0.767, P
<0.001), and biliary plugs (kappa=0.763, P<0.001). The correlation
was low only for inflammatory activity according to the Ishak score
(kappa=0.322, P<0.001).
Analysis of quantitative variables revealed a high correlation
among investigators for the number of portal spaces (ICC 0.992,
95% CI 0.988–0.994, P<0.001) and the caliber of the largest
ductal remnant of porta hepatis (ICC 0.998, 95% CI 0.988–0.999,
P<0.001). This agreement for quantitative variables was confirmed
by the Bland-Altman plot.
Univariate analysis to predict the absence of biliary flow
Age at surgery >90 days was shown to be associated with a statistically significant absence of postoperative biliary flow (P=0.035).
Sex, laboratory findings on admission (TB and DB, aminotransferases, GGT, albumin and AP), postoperative complications,
corticosteroid therapy, cholangitis, and BASM were the clinical
and laboratory variables that were not found to be associated with
biliary drainage (TABLE 2).
Analysis of histological variables revealed that liver architecture, caliber of the largest ductal remnant of the porta hepatis,
fibrosis, and inflammatory activity according to both Metavir and
Ishak scores, biliary plugs, and giant cell transformation were not
associated with biliary flow (TABLE 3).
Multivariate analysis to predict the absence of biliary flow
Age at surgery, albumin, postoperative complications, BASM,
liver architecture, diameter of the canaliculus, and cirrhosis according to the Ishak score were the initial variables for the multivariate
analysis. Age at surgery older than 90 days (P=0.035, OR 2.49, 95%
CI 1.07–5.79) was isolated in the final logistic model as a predictor
of absent biliary drainage.
Survival
NLS was 59.5%, 48.6%, 33.2%, and 25% in 1, 2, 5 and 10 years,
respectively. Univariate analysis showed that the absence of biliary
flow, age at surgery >90 days or the presence of BASM alone, could
predict the need for liver transplantation or death (FIGURE 1).

TABLE 1. Descriptive analysis of laboratory and histological data of
patients diagnosed with biliary atresia.
Variables

n=117

TB (mg/dL)* median (Q1/Q3)
DB (mg/dL)* mean±DP
AST (U/L)** median (Q1/Q3)

10.1 (8.1/12.2)
7.2±2.8
220 (134/346.8)

ALT (U/L)** median (Q1/Q3)

149 (87.8/233.3)

GGT (U/L)** median (Q1/Q3)

567.4 (314/1013.5)

Albumin (g/dL)*** mean±DP

3.4±0.6

<2.8

13 (13.8%)

2.8 to 3.5

42 (44.7%)

>3.5

39 (41.5%)

Prothrombin activity **** – median (Q1/Q3)
<70%

86 (69/100)
25 (25.3%)

≥70%

74 (74.7%)

TB 6th month of postoperative – median (Q1/Q3)

5.8 (1.1/11.4)

DB 6th month postoperative – median (Q1/Q3)

4.2 (0.6/8)

N space porta – median (Q1/Q3)

15 (9/19)

Liver architecture
Preserved

40 (34.2%)

Partially subverted

49 (41.9%)

Subverted

28 (23.9%)

Cirrhosis Metavir
Yes

20 (17.1%)

No

97 (82.9%)

Cirrhosis Ishak
Yes

16 (13.7%)

No

101 (86.3%)

Inflammatory Activity Metavir
Absent or light (A0-1)

102 (87.2%)

Moderate or acentuada (A2-3)

15 (12.8%)

Inflammatory activity Ishak
Absent or light (Sum = 0-3)
Moderate (Sum = 4-6)

107 (91.5%)
10 (8.5%)

Biliary plugs
Absent

30 (25.6%)

Present

87 (74.4%)

Giant cell transformation
Absent

64 (54.7%)

Present

53 (45.3%)

Caliber of the larger ductal remnant – median
(Q1/Q3)

125 (80/210)

≥150 μm

46 (39.3%)

<150 μm

71 (60.7%)

* 116 patients evaluated (missing data 0.09%). **115 patients evaluated (missing data
1.7%). ***94 patients evaluated (missing data 19.7%). **** 99 patients evaluated (missing
data 15.4%).
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TABLE 2. Univariate analysis of clinical and laboratory variables to predict the absence of biliary flow.
Variables

TB 6th postoperative month

OR

95% CI

P

0.51–2.39

0.793

1.07–5.79

0.035

1.27

0.45–3.61

0.656

36 (78.3%)

2.95

0.96–9.08

0.060

9.8 (7.75/11.32)

10.15 (8.28/12.58)

1.8

0.96–1.23

0.207

7.32 ± 2.3

7.18 ± 2.98

0.98

0.85–1.13

0.798

AST (U/L) – median (Q1/Q3)

220 (160.5/496)

213 (133/332.5)

0.99

0.99–1.00

0.263

ALT (U/L) – median (Q1/Q3)

145 (84.5/232)

152 (87.5/235.5)

0.99

0.99–1.00

0.349

GGT (U/L) – median (Q1/Q3)

518.8 (285/997)

574.5 (337/1051.7)

1.00

0.99–1.00

0.863

Mean ±DP

3.51 ± 0.53

3.31± 0.59

0.51

2.86

0.096

>3.5

18 (46.2%)

21 (53.8%)

1

0.24–1.12

2.8 to 3.5

14 (33.3%)

28 (66.7%)

1.71

0.70–4.21

0.240

<2.8

3 (23.1%)

10 (76.9%)

2.86

0.68–12.01

0.152

89.9 (69.5/100)

86 (68/98)

0.99

0.98–1.02

0.920

≥70%

24 (32.4%)

50 (67.6%)

1

<70%

8 (32%)

17 (68%)

1.02

0.39–2.69

0.968

No

19 (41.3%)

27 (58.7%)

1

Yes

20 (28.2%)

51 (71.8%)

1.79

0.82–3.92

0.143

No

19 (34.5%)

36 (65.5%)

1

Yes

20 (32.3%)

42 (67.7%)

1.11

0.51–2.39

0.793

No

13 (43.3%)

17 (56.7%)

1

Yes

25 (33.8%)

49 (66.2%)

1.50

0.63–3.57

0.361

Absent

38 (36.9%)

65 (63.1%)

1

Present

1 (7.1%)

13 (92.9%)

7.60

0.96–60.41

0.055

<2 mg/dL (n=39)

≥2 mg/dL (n=78)

Male

19 (34.5%)

36 (65.5%)

1

Female

20 (32.3%)

42 (67.7%)

1.11

≤90 days

29 (40.8%)

42 (59.2%)

1

>90 days

10 (21.7%)

36 (78.3%)

2.49

9 (45%)

11 (55%)

1

60-90 days

20 (39.2%)

31 (60.8%)

>90 days

10 (21.7%)

Sex

Age at surgery*

Age at surgery
<60 days

TB admission (mg/dL) – median (Q1/Q3)
DB admission (mg/dL) – mean ±DP

Albumin (g/dL) *

Prothrombin activity
Median (Q1/Q3)

PO* complications

Use of corticosteroids

Cholangitis**

BASM*

* Variables of the multivariate analysis. ** 104 patients evaluated (missing data 11.1%). PO: postoperative.
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TABLE 3. Univariate analysis of histological variables to predict the absence of biliary flow.
TB 6th postoperative month
Variables
<2 mg/dL (n=39)
≥2 mg/dL (n=78)
Liver architecture*
Preserved
11 (27.5%)
29 (72.5%)
Partially subverted
15 (30.6%)
34 (69.4%)
Subverted
13 (46.4%)
15 (53.6%)
Caliber of the ductal remnant*
Median (Q1/Q3)
150 (80/225)
111.25 (64.75/210)
≥150 μm
20 (43.5%)
26 (56.5%)
<150 μm
19 (26.8%)
52 (73.2%)
Fibrosis (Metavir)
Absent (F0)
5 (50.0%)
5 (50.0%)
Fibrosis (F1-3)
26 (29.9%)
61 (70.1%)
Cirrhosis (F4)
8 (40.0%)
12 (60.0%)
Cirrhosis (Metavir)
Absent
31 (32.0%)
66 (68.0%)
Present
8 (40.0%)
12 (60.0%)
Fibrosis (Ishak)
Absent (F0)
5 (50.0%)
5 (50.0%)
Fibrosis (F1-5)
26 (28.6%)
65 (71.4%)
Cirrhosis (F6)
8 (50.0%)
8 (50.0%)
Cirrhosis (Ishak)*
Absent
31 (30.7%)
70 (69.3%)
Present
8 (50.0%)
8 (50.0%)
Inflammatory activity (Metavir)
Absent or low (A0-1)
37 (36.7%)
65 (63.7%)
Moderate or marked (A2-3)
2 (13.3%)
13 (86.7%)
Inflammatory activity (Ishak)
Absent or low (Sum=0-3)
37 (34.6%)
70 (65.4%)
Moderate (Sum=4-6)
2 (20.0%)
8 (80.0%)
Biliary plugs
Absent
11 (36.7%)
19 (63.3%)
Present
28 (32.2%)
59 (67.8%)
Giant cell transformation
Absent
19 (29.7%)
45 (70.3%)
Present
20 (37.7%)
33 (62.3%)

OR

95% CI

P

1
0.86
0.44

0.34–2.16
0.16–1.21

0.748
0.111

0.99
1
2.1

0.99–1.00

0.468

0.96–4.55

0.063

1
2.35
1.50

0.63–8.80
0.33–6.92

0.206
0.603

1
0.71

0.26–1.90

0.489

1
2.50
1.00

0.67–9.36
0.21–4.86

0.174
1.00

1
0.46

0.15–1.29

0.135

1
3.70

0.79–17.30

0.096

1
2.11

0.43–10.47

0.359

1
1.22

0.51–2.91

0.653

1
0.70

0.32–1.51

0.358

* Variables in multivariate analysis.

FIGURE 1. Kaplan-Meier curves of survival with native liver after Kasai procedure. (A) Biliary flow. (B) Age at surgery. (C) BASM probability of
survival/survival (years). TB: total bilirubin, PO: postoperative; BASM: biliary atresia structural malformation.
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The variables selected for multivariate analysis were biliary
flow (P<0.0001), age at surgery >90 days (P=0.035), BASM
(P<0.0001), and postoperative complications (P=0.179). After
step-by-step logistic regression, lack of biliary drainage (P<0.0001
HR 6.25, 95% CI 3.19–12.22) and presence of BASM (P=0.014
HR 2.16, 95% CI 1.17–3.99) were independently associated with
the lowest NLS.
DISCUSSION

The patient’s age at the moment of the Kasai procedure is a
main predictor of the effectiveness of the procedure(8). A Japanese
study with 242 patients subjected to the Kasai procedure demonstrated an inverse correlation between age at surgery and the rate
of jaundice improvement. All patients who had surgery <30 days
of age achieved a jaundice-free status. Meanwhile, only 7.7% of
patients achieved biliary drainage when subjected to surgery between 121–150 days of life(26). Biliary drainage and a high percentage
of anicteric patients may result even when surgery is undertaken
after 60 days of age, with excellent results until 80 days and worsening outcomes for surgery in infants aged >100 days(27). A study
of 735 patients after Kasai hepatoportoenterostomy, alleged that
the biliary flow is not closely related to age at surgery when the
procedure is carried out at <90 days of age, but there is a decrease
in biliary flow in children operated after this age(28). Herein, age
at surgery <90 days was the only independent variable associated
with the presence of biliary drainage. Nevertheless, when comparing patients operated at <60 days of age to those between 60–90
days, no statistically significant difference was observed regarding
biliary flow (P=0.656). These findings may reflect the heterogeneity and the multifactorial nature of BA, in which the deleterious
effect of age at surgery becomes more obvious after a certain time
threshold, for example 90 days.
Only one-third of patients achieved biliary drainage, a rate that
is lower than that described in France(8) (38%), the Netherlands(29)
(36%), the USA(7) (45.6%), and Japan(28) (57%). In our sample, the
lower percentage of patients who achieved biliary flow may be
explained by the higher-than-average median age at surgery of 81
days. Studies from other countries differ regarding this variable: 54
days in the United Kingdom(30), 57 in France(31), 68 in Switzerland(32)
and 61 days in the USA(33). Reasons for this discrepancy include
misdiagnosis by the primary care pediatrician, who oftentimes
manages an infant with cholestasis as physiologic or breast-milk
jaundice and delays the patient’s referral to a tertiary center or a
propaedeutic evaluation delay due to institutional policies, especially in the first years of our working group.
To explain the different surgical outcomes associated with the
achievement of biliary flow, several studies have investigated the
relationship between the lumen diameter of the remaining bile ducts
of the porta hepatis and the outcome after portoenterostomy. A
better biliary drainage and clinical course was observed in patients
with a ductal lumen ≥150 μm and in those with multiple or single
ductal structures measuring <150 μm when compared to those who
did not have the same ductal structure(20). A good biliary flow in the
postoperative period and a sharp decrease in the levels of serum
bilirubin was reported in patients with BA with ductal structures
of 300–500 μm in diameter, whereas the biliary flow was scarce
and jaundice was persistent among those with a ductal lumen of
<150 μm(34). Conversely, but in accordance with this study, other
authors have not observed any correlation between the caliber of
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bile ducts in the porta hepatis and the success of portoenterostomy
in establishing biliary drainage(35,36). Different cut-off points for the
size of the ductal remnant, technical difficulties associated with
its measurement, and the emphasis in the larger diameter of one
single duct rather than the average of all observable ducts, could
explain these contradictory results and constitute a limitation in
the reported studies.
Reports of NLS rates are highly inconsistent and vary in the
short term (1–3 years) between 20.3%–75.8%. Long-term results
were similarly variable, ranging from 24%–52.8% in 10 years(37).
Herein, the NLS rates were found to be within these values. Biliary
drainage and age at surgery are the most commonly studied variables to explain these results.
Our study shows that biliary drainage was an independent factor for higher NLS rates. Schneider et al. concluded that patients
with TB <2 mg/dL in the third month after the Kasai procedure
had a 2-year NLS of 86%, whereas those with TB >2 mg/dL had
a 2-year NLS of only 20%(38) which are very similar to those found
in the present cohort. Thus, a dosage of TB <2 mg/dL between the
third and sixth month of the postoperative period may be a good
predictor of better results after portoenterostomy. Furthermore,
the presence of biliary flow after the Kasai procedure has been
described as an important variable associated with NLS(7,29,39).
Extrahepatic malformations have been historically described in
BA and have been commonly correlated with poor prognosis(8). The
risk of death or need for liver transplantation increases 1.9 times
in patients with BA splenic malformations(7). In this cohort, the
presence of BASM was associated with a lower NLS. This finding
should be a warning to the hepatologist about the prognosis after
the Kasai procedure.
Previous reports have described a correlation between age at
surgery and survival. An evaluation of 743 patients, showed that
the 5-year NLS was 58.1% in those undergoing surgical procedures
at <30 days of age and 27% in those subjected to surgery aged
>90 days(40). However, the outcome after Kasai portoenterostomy
may only be partially dependent on age because despite fibrosis
and cirrhosis are inevitable if the disease is not treated. The association between these histological findings and the patient’s age
is neither linear nor predictable and, thus, several uncertainties
remain regarding the exact moment of the onset of the disease.
Therefore, these reports support surgery even for patients who
are >100 days of age(30,41). Herein, age at surgery >90 days was associated with a lower NLS only in univariate analysis. A potential
explanation may be the importance of age at surgery to establish
biliary drainage, which is ultimately a fundamental variable for
a higher NLS.
Many histopathological variables have been evaluated in the
attempt to predict survival. The intensity of liver fibrosis, a main
indicator of disease progression, is the most analyzed histological
parameter(16). Fibrosis was classified according its severity into
three types (mild, moderate, or severe) and showed a correlation
between the intensity of the fibrosis and NLS. Infants with severe
fibrosis had worse overall survival (18% at 2 years and 0% at 10
years) when compared to those with mild and moderate fibrosis
(42% at 2 years and 10 years)(10). However, other studies in accordance with our study have not found a similar association(7,39).
Controversial outcomes may be explained by different techniques
and scoring systems used to quantify fibrosis. Additionally, there
are inherent difficulties in the analysis of the extent of the fibrosis,
the histological sample and the staining methods used(42).
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This study analyzed potential factors that could influence
biliary drainage and survival. Few studies have considered this
evaluation using multivariate analysis and, in most, the variable
considered was survival and not biliary drainage. Nevertheless, the
retrospective nature and the size of cohort of our study, justified
by the scarcity of the disease and the exclusion criteria (about a
third of patients were excluded), were limiting factors. Another
limitation was the use of the single largest ductal remnant measurement instead of the average of all ductal remnants present
in the porta hepatis. Technical difficulties in obtaining the latter
measurement made us opt for the former method. Nevertheless,
the strong agreement between investigators may indicate an appropriate choice of method.
CONCLUSION

We conclude that age at surgery >90 days was an independent
risk factor for the absence of biliary flow. Furthermore, the presence
of biliary drainage and the absence of structural malformations
are important factors for a higher NLS. Altering disease evolu-

tion of infants with malformations in impossible; however, the
possibility of becoming anicteric may increase by an early Kasai
portoenterostomy.
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sobrevida pós-Kasai em pacientes com atresia biliar. Arq Gastroenterol. 2019;56(1):71-8.
RESUMO – Contexto – A atresia biliar representa a principal causa de colestase tratada cirurgicamente durante o período neonatal. Se a criança não for
operada, ela evolui invariavelmente para cirrose biliar secundária. Objetivo – Avaliar, através de análise multivariada, os fatores prognósticos associados à presença de fluxo biliar e à sobrevida com fígado nativo após a realização da portoenterostomia de Kasai. Métodos – O estudo analisou 117
pacientes com atresia biliar submetidos à portoenterostomia e com material histológico adequado para avaliação. O modelo de regressão logística foi
utilizado para avaliar a presença de fluxo biliar. Sobrevida foi estudada através das curvas Kaplan-Meier e ajuste do modelo de Cox. Resultados – Um
terço dos pacientes obteve fluxo biliar e a mediana de idade à cirurgia foi de 81 dias. Idade à cirurgia, albumina, complicação pós-operatória, BASM
(do inglês, biliary atresia structural malformation), arquitetura hepática, diâmetro do maior canalículo no porta hepatis e cirrose, segundo o escore
de Ishak, foram as variáveis iniciais da análise multivariada. Idade à cirurgia maior que 90 dias de vida foi a única variável associada à ausência de
drenagem biliar. A análise de sobrevida mostrou que as variáveis: ausência de fluxo biliar (P<0,0001), idade à cirurgia maior que 90 dias (P=0,035)
e presença de BASM (P<0,0001), isoladamente, predizem morte ou necessidade de transplante hepático. Na análise multivariada, ausência de fluxo
biliar (P<0,0001 HR:6,25 [IC95% 3,19; 12,22]) e presença de BASM (P=0,014 HR:2,16 [IC95% 1,17; 3,99]) mostraram-se associadas, com significância
estatística, a menor sobrevida com fígado nativo. Conclusão – Idade à cirurgia maior que 90 dias foi identificada como fator de risco independente
para ausência de fluxo biliar. Além disso, a presença de drenagem biliar e a ausência de malformações estruturais da atresia biliar são variáveis fundamentais para a maior sobrevida com fígado nativo.
DESCRITORES – Atresia biliar. Colestase. Recém-nascido. Prognóstico. Transplante de fígado. Portoenterostomia hepática.
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ABSTRACT – Background – Digital rectal examination (DRE) is part of the physical examination, is also essential for the colorectal surgeon evaluation.
A good DRE offers precious information related to the patient’s complaints, which will help in decision making. It is simple, quick and minimally
invasive. In many centers around the world, the DRE is still the only method to evaluate the anal sphincter prior to patient’s management. On the
other hand, anorectal manometry (ARM) is the main method for objective functional evaluation of anal sphincter pressures. The discrepancy of DRE
depending on the examiner to determine sphincter tonus in comparison to ARM motivated this study. Objective – To compare the DRE performed by
proficient and non-experienced examiners to sphincter pressure parameters obtained at ARM, depending on examiners expertise. Methods – Thirty-six
consecutive patients with complaints of fecal incontinence or chronic constipation, from the anorectal physiology clinic of the University of São
Paulo School of Medicine, were prospectively included. Each patient underwent ARM and DRE performed by two senior colorectal surgeons and
one junior colorectal surgeon prior to the ARM. Patient’s history was blinded for the examiner’s knowledge, also the impressions of each examiner
were blinded from the others. For the DRE rest and squeeze pressures were classified by an objective scale (DRE scoring system) that was compared
to the parameters of the ARM for the analysis. The results obtained at the ARM were compared to the DRE performed by the seniors and the junior
colorectal surgeons. Statistical analysis – Descriptive analysis was performed for all parameters. For the rest and squeeze pressures the Gamma index
was used for the comparison between the DRE and ARM, which varied from 0 to 1. The closer to 1 the better was the agreement. Results – The mean
age was 48 years old and 55.5% of patients were female. The agreement of rest anal pressures between the ARM and the DRE performed by the
senior proficient examiners was 0.7 (CI 95%; 0.32–1.0), while for the junior non-experienced examiner was 0.52 (CI 95%; 0.09–0.96). The agreement
of squeeze pressures was 0.96 (CI 95%; 0.87–1.0) for the seniors and 0.52 (CI 95%; 0.16–0.89) for the junior examiner. Conclusion – More experienced
colorectal surgeons used to DRE had a more significant agreement with the ARM, thereafter would have more appropriate therapeutic management
to patients with sphincter functional problems. ARM, therefore, persists as an important exam to objectively evaluate the sphincter complex, justifying
its utility in the clinical practice.
HEADINGS – Anal canal. Digital rectal examination. Manometry. Muscle tonus.

INTRODUCTION

Anorectal pathophysiological disorders, such as chronic
constipation associated with outlet obstruction and fecal incontinence, are common problems in clinical practice. The older
population is mainly affected by these conditions, and the increasing age of the population nowadays contributes to anorectal
disorders overall(1,2).
Digital rectal examination (DRE) is the main item at anorectal
evaluation. It is the simplest and cheapest clinical tool available for
the diagnosis of anorectal disorders, which allows anal canal and
distal rectum palpation. It is an important tool in everyday practice
by evaluating anal and perianal symptoms, blood discharges and
for tumor screening. DRE is minimally invasive, not time consuming and cost-effective, performed at the bedside during a medical
appointment(3).

Despite its importance, a concern remains about its sensitivity and specificity in detecting anal resting and squeezing tone,
internal anal and external anal sphincter lesions and defecation
disorders. In fact, the Digital Rectal Examination Scoring System
(DRESS) correlates well with conventional anorectal manometry
(ARM) for anal resting and squeeze pressure(4). Additionally,
DRE has previously demonstrated a 75% sensitivity and 87%
specificity in the identification of dyssynergia compared with
conventional ARM(3).
Anorectal manometry is a first-line diagnostic tool for dyssynergic defecation and fecal incontinence, and is used to determine
anorectal pressure and sensory function(5,6). ARM is used for the
assessment of fecal incontinence by providing an objective measurement of the sphincter function. It has been previously shown
that anal sphincter defects are associated with lower resting and
squeeze pressure in women following obstetric sphincter lesions(7-10).
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Some authors consider digital rectal examination as becoming
a lost skill. Willian Mayo stated that “the examining physician
often hesitates to make the necessary examination because it
involves soiling the finger”. There is a trend towards technology
use to objectively quantify a health condition, leading in some
instances to its abuse and avoidance of physical examination(11-13).
A detailed exam must comprise from perianal to distal rectal
analysis, static and dynamic, searching for structural and functional disturbances(14).
Considering defecatory disorders, digital rectal examination
presents a satisfactory accuracy. Caetano et al. performed a systematic review comprising 2329 patients to determine DRE sensibility
and specificity on defecatory disorders. Regarding any diagnosis
criteria, the pooled sensibility and specificity were, respectively, 80
and 84%. When using Rome III criteria, sensibility and specificity
were, respectively, 78% and 90%(11).
Regarding anal resting and squeezing pressure and sphincter
lesions, DRE accuracy remains, at least, controversial. Shek et al.(15)
described an observational cross-sectional study of 245 women, 6 to
10 weeks after obstetric anal sphincter injury primary repair. DRE
performed by the gynecological team was compared to ultrasound
imaging (4D translabial ultrasound). Sensitivity was only 12%.
Specificity, positive and negative predictive value were, respectively,
96%, 71%, and 57%. The agreement between ultrasound and DRE
was poor (kappa 0.03–0.08). Although, according to other studies,
DRE has a robust specificity, helping in selecting a normotonic
sphincter without muscular lesions(16,17).
Although it is easy to perform and well tolerated by the patient,
digital rectal examination requests some training and some tailored
instructions. The attending physician must consider that the DRE
before colonoscopy and by urologists aim different objectives,
clearly not accomplishing an adequate anorectal functional evaluation. The former intends to check distal rectum and anal patency
for the colonoscopy and the latter, to perform prostate palpation. In
addition, recently graduated doctors report they are insufficiently
prepared to perform a complete digital rectal evaluation(18). Such
discrepancy of DRE depending on each examiner, to determine
sphincter tonus, motivated this study.
The objective of this study is to compare experienced colorectal
surgeon’s accuracy on DRE to a just specialized one, concerning resting and squeezing anal pressures, according to patients’
anorectal manometry readings, as a gold-standard measurement.
METHODS

After IRB approval thirty-six consecutive patients from the
Colorectal Surgery Service, Department of Gastroenterology,
Faculty of Medicine of the University of São Paulo (FMUSP),
with functional defecatory disorders, including fecal incontinence
or constipation, from March 2013 to February 2014 were evaluated. All patients underwent DRE followed by ARM at the same
hospital visit after the first appointment and before any therapeutic
intervention. The study involved three colorectal surgeons that
performed both DRE and ARM, two were proficient in colorectal
physiology (senior attendees) and one just graduated colorectal
surgeon, at the first-year experience at the subspecialty of colorectal
physiology (junior attendee).
All patients first underwent DRE by one of the two senior attendees and by the junior attendee. For DRE and ARM, patients
were positioned in the left lateral decubitus with the lower limbs
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semi-flexed and head on a pillow (Simms position). Then, with the
index finger of the right hand lubricated in gel paste, a DRE of the
anal canal for subjective graduation of the basal resting anal pressure was performed. Thereafter, the patient was asked to perform a
sphincter contraction movement to verify the anal squeeze pressure.
The DRE performed either by the senior attendees or by the
junior attendee was blinded from patient’s history. The graduation
of rest and squeeze anal tonus were documented before ARM performance, as demonstrated in TABLE 1, according to the Digital
Rectal Examination Scoring System (DRESS)(4). Hereafter, ARM
was carried out and the data encountered for rest and squeeze
sphincter tonus were compared with DRE graduation, as showed
in TABLE 2.
TABLE 1. Graduation of rest and squeeze tonus at digital rectal
examination – DRE.
Graduation by DRE
(rest or squeeze)

Tonus at DRE
(rest or squeeze)

1

Very low tone

2

Low tone

3

Normal tone

4

High tone

5

Very high tone

TABLE 2. Anorectal manometry – ARM findings and ranges for
comparison to digital rectal examination – DRE in rest and squeeze
sphincter tonus.
Rest sphincter tonus at
DRE

ARM rest pressure range
(mmHg)

Very low tone

0 – 20

Low tone

20 – 40

Normal tone

40 – 70

High tone

70 – 110

Very high tone
Squeeze sphincter tonus at
DRE
Very low tone

110 – 150
ARM squeeze pressure range
(mmHg)
< 80

Low tone

80 – 100

Normal tone

100 – 180

High tone

180 – 220

Very high tone

220 – 260

Thus, the values of rest and squeeze pressures obtained with
DRE and ARM were compiled in an Excel spreadsheet.
Anorectal manometry was performed with Alacer Biomédica®
device with eight radial channels water perfused catheter through
the stationary technique to measure objective values of resting
and squeeze pressures, puborectalis relaxation through Valsalva
maneuver, anal reactive inhibitory reflex, sensitivity, and capacity of
the rectum. The catheter is pulled out at one cm intervals from the
rectum at 6 cm to the end of the anal canal at 0 cm, obtaining the
high-pressure zone of the anal canal where pressures were 50% or
more, higher than rectal pressures. The high-pressure zone usually
has 2 to 3 cm in length. The mean resting pressure is obtained by
the average pressure at the high-pressure zone. The mean squeeze
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tone is the average of the pressures obtained at the high-pressure
zone during the squeeze. The rest and squeeze tone of ARM were
recorded and used at this study to compare with the impressions
previously obtained by the examiners at DRE.
Statistical analysis
The statistical analysis was descriptive for the sociodemographic
data. Gamma index was used for the comparison between the data
obtained by DRE and ARM. Intra-observer analysis of each of the
three colorectal surgeons and inter-observer analysis between the
beginner examiner and the two senior ones were performed. The
variation of the Gamma index is between 0 and 1. Values between
0 and 0.3 indicate a poor agreement, between 0.3 and 0.7 moderate
and above 0.7 denote a strong concordance between two variables.
RESULTS

Patients evaluated had a mean age of 48 years old (25–60) and
55.5% were female. Regarding diagnosis, 17 (47.2%) patients had
fecal incontinence, 13 (36.1%) had obesity preparing for surgery, 5
(13.9%) had chronic constipation and 1 (2.8%) had an anal fistula.
When analyzing the resting and squeeze tone of the anorectal
sphincter complex, comparing the DRE of the senior attendees
with the junior attendee, correlating the values obtained with ARM,
the results are demonstrated in TABLES 3 and 4.
TABLE 3. Subjective (digital rectal examination – DRE) and objective
(anorectal manometry – ARM) graduation of anorectal resting pressure.
Parameters

Very low

Low

Normal

High

Very high

Senior
examiners

13.04%

26.09%

52.17%

8.7%

0%

Beginner
examiner

2.78%

22.22%

72.22%

2.78%

0%

Anorectal
manometry

6.45%

25.81%

58.06%

9.68%

0%

TABLE 4. Subjective (digital rectal examination – DRE) and objective
(anorectal manometry – ARM) graduation of anorectal squeeze pressure.
Parameters

Very low

Low

Normal

High

Very high

Senior
attendees

30.43%

26.09%

39.13%

4.35%

0%

Beginner
attendee

13.89%

33.33%

50%

2.78%

0%

Anorectal
manometry

32.26%

22.58%

41.94%

3.23%

0%

For the evaluation of the anal rest tone, the agreement between
ARM and the DRE of the senior examiners resulted in a Gamma
index of 0.7 (95% CI, 0.32–1.0), whereas for the beginner it was
0.52 (95% CI, 0.09–0.96 – TABLE 5)
Furthermore, the agreement between the DRE and ARM in the
evaluation of squeeze pressures was 0.96 for the senior examiners
(95% CI, 0.87–1.0) and 0.52 for the beginner (95% CI, 0.16–0.89
– TABLE 6)

TABLE 5. Agreement between resting pressures at Digital Rectal
Examination – DRE and Anorectal manometry – ARM.
Examiner

Gamma

IC 95%

Interpretation

Senior
examiners

0.7

0.32–1.0

Moderate to strong
agreement

Beginner
examiner

0.52

0.09–0.96

Poor, moderate or strong
agreement

TABLE 6. Agreement between squeeze pressures at digital rectal
examination – DRE and anorectal manometry – ARM.
Examiner

Gamma

IC 95%

Interpretation

Senior
attendees

0.96

0.87–1.0

Strong agreement

Beginner
attendee

0.52

0.16–0.89

Poor, moderate or strong
agreement

DISCUSSION

Proctologic examination is usually performed with little or no
emphasis on the functional evaluation of the sphincter complex.
Thus, little information is obtained regarding resting or squeeze
sphincter pressures, as well as the Valsalva maneuver, to investigate
paradoxical puborectalis contraction is poorly explored on DRE.
Therefore, patients with complaints of anal incontinence are
not properly examined for their functional problems and the physician proceeds for the anorectal manometry to redeem all doubts
left unclear after an inadequate DRE(5-7).
This study found a moderate to a strong agreement between
the DRE performed by more experienced examiners and the values
obtained in anorectal manometry in the analysis of anal resting
pressures (Gamma 0.7) and a strong correlation of the squeeze
pressures (Gamma 0.96), using DRESS. However, the DRE of
the beginner examiner agreement was lower for the evaluation
of both sphincter pressures in comparison to the ARM (Gamma
0.52 for both). Therefore, similar to previous studies, this study
highlights the greater accuracy of DRE performed by professionals
more skilled with anorectal physiology and pelvic floor disorders
evaluation than by physicians not so qualified in this analysis(17,19).
The first study to compare DRE with ARM, at the beginning
of functional anorectal exams in 1989 showed good correlations
for incontinent patients and continent controls, concluding that
DRE was equally as good as ARM for the assessment of anal
sphincter function(20).
Orkin et al.(4), graduated by DRE both, resting and squeeze
pressures of the anal canal, in values between 0 and 5. In this study,
0 meant non-expressive, 1 very low, 2 low, 3 normal, 4 high and 5
very high sphincter pressures. This study observed in 383 patients
with defecation dysfunction an excellent agreement between the
DRE and ARM with a Spearman correlation coefficient of 0.82
for resting pressure and 0.81 for squeeze pressures. Thus, they report that the clinical evaluation of the internal and external anal
sphincter pressures is most useful in clinical practice. Similarly,
Buch et al.(19) demonstrated, through the analysis of 191 patients,
a significant correlation between DRE and ARM for both rest and
squeeze pressures in patients with fecal incontinence, obstructed
defecation and controls. Furthermore, DRE has previously demonstrated a 75% sensitivity and 87% specificity in the identification
of dyssynergia compared with conventional ARM results(3).
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Roos et al.(21), evaluating 531 consecutive female patients who
had obstetric anal sphincter injuries and primary sphincter tear
correction with suture, observed that the greater the sphincter lesion the worse were incontinence symptoms thereafter. ARM also
shown lower resting and squeeze pressures in patients with greater
lesions, and anorectal ultrasound showed defects either of the
internal sphincter or combined defects of the external sphincter.
Recently, Coura et al.(22) evaluated DRE in 76 incontinent patients, trying to correlate with sphincter defects on tridimensional
ultrasound. Their comparison with ARM showed that women with
abnormal resting tone had lower resting pressures than women with
a normal tone at DRE (P=0.0001). Women with abnormal squeeze
tone had lower incremental pressures than women with a normal
tone at digital rectal examination (P=0.017). The authors did not
have a specific score for the DRE to correlate with ARM. Regarding sphincter defects, DRE sensitivity increased linearly from small
to extensive external anal sphincter defects (P=0.001). However,
the specificity of DRE was poor (27.78%) in distinguishing small
from extensive defects of both sphincters. Similarly, Jeppson et al.(16)
demonstrated a sensitivity of 82%, specificity of 32%f or detecting
a complete external sphincter defect on endoanal ultrasound. The
authors concluded that DRE has poor specificity for detecting
anal sphincter defects seen on endoanal ultrasound, highlighting
the importance of complementary exams of the anorectal region
to guide therapeutic strategies.
High-Resolution ARM (HRAM) was recently developed with
the intent to substitute conventional ARM(23). HRAM is therefore expected to increase diagnostic accuracy and guide optimal
therapy for functional anorectal disorders(24). However, Soh et
al.(17), evaluating 309 patients with chronic constipation (268) and
fecal incontinence (41), have shown a high sensitivity (93.2%) and
positive predictive value (91%) of DRE as compared to HARM for
the diagnosis of pelvic dyssynergia. Authors suggest that the DRE
could be used as a low-cost screening method for the diagnosis of
this disorder. On the other hand, the agreement for the evaluation
of resting tone was poor between the two methods, when compared
with the kappa coefficient (0.079, P=0.368).
At the present study, the analysis of the impressions obtained
for internal and external anal sphincter pressures by senior examiners tend to be super estimated for sphincter problems, since they are
used to evaluate anorectal problems. On the other hand, the junior
examiner, inexperienced with the evaluation of sphincter tonus at
his practice, tends to sub estimate such sphincter problems. This
differences between the expertise of the examiner in comparison

82 • Arq Gastroenterol • 2019. v. 56 nº 1 jan/mar

to an objective method stand out the importance of ARM as a
complimentary exam that can redeem differences between one or
other examiner, not depending on their level of expertise.
The limitations related to this prospective study are the limited
sample of patients and lack of anatomical correlation using endoanal ultrasound in incontinent patients. On the other hand, the
prospective design of this study and blindness of the examiners
of patient’s history would strengthen the study and reduce bias.
CONCLUSION

More experienced colorectal surgeons used to digital rectal
examination had a more significant agreement with the anorectal
manometry for sphincter tonus on rest and squeeze, thereafter
would have more appropriate therapeutic management to patients with sphincter functional problems. Anorectal manometry,
therefore, persists as an important exam to objectively evaluate
the sphincter complex, justifying its utility in the clinical practice.
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Pinto RA, Corrêa Neto IJF, Nahas SC, Froehner Junior I, Soares DFM, Cecconello I.
Is the physician expertise in digital rectal examination of value in detecting anal tone in comparison to anorectal manometry?

Pinto RA, Corrêa Neto IJF, Nahas SC, Froehner Junior I, Soares DFM, Cecconello I. A experiência do médico examinador tem influência na avaliação
do tônus anal em comparação à manometria anorretal? Arq Gastroenterol. 2019;56(1):79-83.
RESUMO – Contexto – Exame anorretal digital (EAD) faz parte do exame físico, também é essencial para a avaliação do cirurgião colorretal. Um bom
EAD oferece informações preciosas relacionadas às queixas do paciente, que auxiliam na tomada de decisões. Sua realização é simples, rápida e minimamente invasiva. Em diversos centros ao redor do mundo, o toque retal ainda é o único método para avaliar o esfíncter anal antes do tratamento.
Por outro lado, a manometria anorretal (MAR) é o principal método para avaliação funcional objetiva das pressões esfincterianas. A discrepância
entre o EAD, dependendo do examinador para determinar o tônus esfincteriano em comparação à MAR motivou este estudo. Objetivo – Comparar
o EAD com os parâmetros de pressão esfincteriana obtidos na MAR, dependendo da experiência dos examinadores. Métodos – Trinta e seis pacientes consecutivos com queixas de incontinência fecal ou constipação crônica, do ambulatório de Fisiologia Anorretal da Faculdade de Medicina da
Universidade de São Paulo, foram prospectivamente incluídos. Cada paciente foi submetido a MAR e EAD realizados por dois cirurgiões colorretais
seniores e um júnior antes da MAR. A história dos pacientes propositalmente omitida dos examinadores, e os resultados de cada examinador foram
cegos dos demais. Para o EAD, as pressões de repouso e contração foram classificadas por uma escala objetiva (EAD Scoring System), realizada pelos
examinadores seniores e pelo júnior em todos os pacientes, que foi comparada com os parâmetros da MAR para a análise. Análise estatística – A
análise descritiva foi feita para todos os parâmetros. Para as pressões de repouso e contração, o índice Gamma foi utilizado para a comparação entre
o EAD e a MAR, que variou de 0 a 1. Quanto mais próximo de 1 melhor a concordância entre os dois métodos de avaliação. Resultados – A idade
média foi de 48 anos e 55,5% dos pacientes eram do sexo feminino. A concordância das pressões anais de repouso entre a MAR e o EAD realizadas
pelos examinadores seniores, proficientes, foi de 0,7 (IC 95%; 0,32–1,0), enquanto para o examinador júnior, menos experiente, foi de 0,52 (IC95%;
0,09–0,96). A concordância das pressões de contração foi de 0,96 (IC 95%; 0,87–1,0) para os examinadores seniores e de 0,52 (IC 95%; 0,16–0,89)
para o júnior. Conclusão – Cirurgiões colorretais mais experientes, o EAD teve concordância mais significativa com a MAR, o que poderia levar a um
manejo terapêutico mais adequado aos pacientes portadores de doença anorretais funcionais. A manometria anorretal permanece, portanto, como
método de avaliação objetiva da função esfincteriana.
DESCRITORES – Canal anal. Exame retal digital. Manometria. Tono muscular.
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ABSTRACT – Background – Ultrasonography has shown to be useful in the diagnosis of constipation. Objective – The aim of this study was to compare
the rectal diameter and rectal wall thickness in children with and without constipation. Methods – Children with the diagnosis of constipation according to Rome III criteria were included in the study. The children underwent transabdominal sonography for the evaluation of rectal diameter and
rectal wall thickness. Ultrasonography was performed with a full bladder. Children without constipation who underwent abdominal sonography were
assigned to the control group. Results – The rectal diameter was larger in children with constipation than in children without constipation (31.72±9.63
mm vs 19.85±4.37 mm; P=0.001). The rectal wall was thinner in children with constipation than in children without constipation (1.75±0.33 mm vs
1.90±0.22 mm; P=0.032). There was no significant difference between boys and girls with constipation in terms of rectal diameter (31.02±8.57 mm
32.77±11.35 mm; P=0.63). Conclusion – Transabdominal rectal diameter measurement may be useful in the diagnosis of constipation.
HEADINGS – Constipation. Rectum. Ultrasonography, diagnostic imaging.

INTRODUCTION

METHODS

Constipation is one of the most frequent reasons for pediatric
patients’ visits to both outpatient clinics and pediatric emergency
departments. The global incidence rate of constipation has been
reported to range from 1% to 30%. The diagnosis of constipation
is based on Rome III(1) criteria.
In some situations, history taking may not be informative,
especially when families with low socioeconomic status and those
who are not cooperative are visited. For the diagnosis of constipation in children, history taking and physical examination may be
unreliable(2,3). Some families do not allow physicians to perform a
rectal examination. Radiologic investigations for determining fecal
impactions are subject to further research. In a study by Burgers et
al., it was found that transabdominal sonography is a noninvasive
and reliable alternative method to assess fecal impaction and might
be used instead of digital rectal examination in the evaluation of
children with constipation(4).
Many families due to normal sonography reports do not accept the diagnosis of constipation as the cause of abdominal pain
in children. Measuring rectal diameter as a finding in abdominal
radiology may be a clue for both families and healthcare providers
for the diagnosis and treatment of constipation, especially in families who do not allow a rectal examination. In a study by Klijn et al.,
the transverse diameter of rectal ampulla was significantly larger
in children with constipation than in those without constipation(5).
The aim of this study was to compare the rectal diameter and rectal
wall thickness between children with functional constipation and
those without constipation.

In this study, infants and children with the diagnosis of constipation according to Rome III criteria of constipation were included(1,6).
Children was visited in pediatric gastroenterology clinic by a pediatric
gastroenterologist. The control group was selected from among children without constipation who underwent abdominal sonography for
other reasons. Ultrasonography was performed with a full bladder.
Children with Hirschsprung’s disease, neurological problems,
history of constipation treatment, and other organic causes of constipation were not included in our study. No rectal examination was
carried out before ultrasonography. Transabdominal rectal diameter
measurement was performed at the level of the rectal ampulla. The
measurements were repeated three times for each case, and the mean
of the three measurements was recorded for each case.
GE Voluson E6 (General Electric, USA) was used for this
study. All the ultrasound measurements were carried out by the
same radiologist with special training for this measurement. The
rectal wall diameter was measured in the axial panel and cursors
were placed for the rectal wall diameter measurement from the
inner wall to the inner wall.
Statistical analysis
SPSS version 23 was used for data analysis.
Ethical consideration
This study was approved by the Ethics Committee of the
Ahvaz Jundishapur University of Medical Sciences (IR.AJUMS.
REC.1396.891).
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RESULTS

TABLE 4. Diameter of the rectum among boys and girls.

The demographic characteristics of the case and control groups
are presented in TABLE 1. As seen in TABLE 1, there was no
difference between the two groups in terms of the male/female
ratio and mean age. Children with constipation had lower weight
compared to children without constipation (TABLE 1). Abdominal
pain, anal pruritus, anorexia, and urinary problems are compared
between the case and control groups in TABLE 2, where it is shown
that anal pruritus, abdominal pain, anorexia, and urinary problems
were more frequent in children with constipation than in those
without constipation. As noted in TABLE 3, in general, the least
defecation per week was associated with larger rectal diameter. The
rectal diameter was smaller among children with more defecation
per week. The rectal diameter was less in children with a higher
frequency of defecation than in those with a lower frequency of
defection per week (TABLE 3).
TABLE 1. Demographic features among case and control groups.
Case

Control

18 (60%)

26 (56.52%)

P-value

Sex
Male
Female
Age
(Mean ±SD)
Height
Weight

12 (40%)
4.2±81.15
(Min=1.5,
Max=9)
105.18±73.49
(Min=65,
Max=140)
18.5±30.06
(Min=8,
Max=28)

P=0.81
20 (43.47%) Fischer’s exact test
5.3±71.43
P=0.16
(Min=1.5,
Independent
Max=14)
Sample t-Test
111.21±34.52
P=0.24
(Min=64,
Independent
Max=156)
Sample t-Test
21.7±66.98
(Min=9,
P=0.028
Max=42)

TABLE 2. Anal pruritus, abdominal pain, anorexia, and urinary problem
in children with and without constipation.
Case
Control
Anal pruritus

16 (53.3%)

4 (8.7%)

Abdominal pain

24 (80%)

3 (6.5%)

Anorexia

15 (50%)

6 (13%)

Urinary problem

14 (46.7%)

3 (6.5%)

TABLE 3. Rectal diameter and defecation per week among all case and
control.
Defecation per week
Rectal diameter (mm)
1
42.12
2
31
3
28.98
4
24.71

As presented in TABLE 4, the rectal diameter was greater in
boys with constipation than in boys without constipation and in
girls with constipation than in girls without constipation. The
rectal diameter was greater in children with constipation than
in children without constipation (31.72±9.63 mm vs. 19.85±4.37
mm; P=0.001). The rectal wall was thinner among children with
constipation than among children without constipation (1.75±0.33
mm vs. 1.90±0.22 mm; P=0.032; TABLE 5).

Case (Mean±SE)

Boys

Girls

P-value

31.02±8.57

32.77±11.35

0.63

19.754.44

20±4.39

0.85

Control (Mean±SE)

TABLE 5. Rectal diameter among case and control group.
Case
(Mean ±SE)

Control
(Mean ±SE)

P value

Rectal diameter (mm)

31.72±9.63

19.85±4.37

0.001

Rectal wall thickness (mm)

1.75±0.33

1.90±0.22

0.032

DISCUSSION

Constipation is one of the most frequent causes of patients’
visit to outpatient clinics of pediatric gastroenterology units. About
90% of constipation cases are functional(7,8). Anal pruritus is more
frequent among children with constipation than in those without
constipation. In our study, anal pruritus was observed in about
53.3% of the cases with constipation, which is more than the rate
reported in a study by Dehghani et al. (24.8%)(9). Anorexia was
reported in half of the cases, while it was detected in more than
38.3% of children in Dehghani et al. study(9). Anorexia may be the
cause of lower weight which was observed in case with constipation.
Clayden reported approximately half of the patient with constipation had anorexia(10). Anorexia among children with constipation
also reported by others(11-13).
Urinary problems were more frequent among children with cons
tipation, which is in line with the findings of Imanzadeh et al.(14,15).
In the current study, the rectal diameter was more in children
with constipation than in those without constipation. In a recent
study by Doniger et al., a strong correlation was found between
enlarged transrectal diameter and constipation(16). In the study by
Joensson et al., they found higher rectal diameter by transabdominal sonography which decreased after four weeks of treatment with
laxative(17). Di Pace et al. found that ultrasonography is useful to
detect megarectum in children with constipation(18).
In a study by Karaman et al., the mean rectal diameter with a
full bladder was 2.12±0.65 cm in the control group and 3.42±1.04 cm
in the case group before treatment of constipation(19). They reported
a significant difference. The results of the study by Karaman et al.
were similar to our findings, and the slight discrepancy may be due
to differences in the age of the cases and the duration of constipation in these studies. In a study by Klijn et al., the mean diameter
of the rectum was 4.9 cm in children with constipation and 2.1 cm
in a control group(5). In a study by Hatori et al., children with fecal
retention had a rectal diameter larger than that of children without
constipation. The cutoff value was 27 mm at the level of symphysis
pubis with high sensitivity and specificity (95.5% and 94.1%, res
pectively)(20). Singh et al. found that rectal crescent size in children
with constipation was 3.4 versus 2.4 in healthy control subjects(21).
Contrary to studies conducted by Hatori et al.(20), Karaman et al.(19),
and Doniger et al.(16), a systematic review of four studies by Berger
et al. found insufficient evidence regarding the clinical importance
of the relationship between clinical symptoms of constipation and
rectal diameter on transabdominal sonography(22).
In our study, the measurements were performed with a full
bladder. In the study by Doniger et al., full bladder had no effect
on transrectal diameter measurement(16).
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In our study, children with uncomplicated constipation were
included. Other published studies included children with fecal
retention and retentive fecal incontinence. This difference may
describe differences between studies. It is expected that patients
with longest period of constipation, rectal retention and fecal
incontinence present a greater diameter. Although Berger et al.
did not find this relationship(22).
In the study by Modin et al. on 14 children with constipation
and 14 children without constipation, time of sonography (before
and after evacuation) had effect on measure size(23).
Ultrasonography is not recommended as a routine modality
for the diagnosis of constipation(24).
In conclusion, sonography may be useful in children with
abdominal pain and those with uncooperative families for history
taking and physical examination. Although some evidence suggests
sonography for the diagnosis of fecal impaction in children with
constipation, the routine use of rectal sonography is not recommended(24). The major limitation of ultrasonography is its operator
dependence. Thus, another multicenter study is recommended to
evaluate the role of rectal sonography in the diagnosis of children
with constipation.
Limitations
The sample size and single centeredness were the main limita-

tions. Sonography is an operator-dependent procedure; thus, the
results may be different if another radiologist performs the study.
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Momeni M, Momen-Gharibvand M, Kulouee N, Javaherizadeh H. A ultrassonografia na determinação do diâmetro retal e da espessura da parede retal
em crianças com e sem constipação: estudo caso-controle. Arq Gastroenterol. 2019;56(1):84-7.
RESUMO – Contexto – A ultrassonografia tem sido demonstrada como útil no diagnóstico de constipação. Objetivo – O objetivo deste estudo foi comparar
o diâmetro retal e a espessura da parede retal em crianças com e sem constipação. Métodos – Foram incluídas no estudo crianças com diagnóstico de
constipação de acordo com os critérios de Roma III. As crianças foram submetidas à ultrassonografia abdominal com bexiga cheia para avaliação
do diâmetro retal e da espessura da parede retal. Crianças sem constipação que foram submetidas à ultrassonografia abdominal foram atribuídas
ao grupo controle. Resultados – O diâmetro retal foi maior em crianças com constipação do que em crianças sem constipação (31,72±9,63 mm vs
19,85±4,37 mm; P=0,001). A parede retal foi mais fina em crianças com constipação do que em crianças sem constipação (1,75±0,33 mm vs 1,90±0,22 mm;
P= 0,32). Não houve diferença significante entre meninos e meninas com constipação em relação ao diâmetro retal (31,02±8,57 mm 32,77±11,35 mm;
P=0,63). Conclusão – A medida do diâmetro retal por ultrassonografia abdominal pode ser útil no diagnóstico de constipação.
DESCRITORES – Constipação intestinal. Ultrassonografia. Reto, diagnóstico por imagem.
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ABSTRACT – Background – There is increasing evidence to show that TNF-α -308G>A polymorphism may be a risk factor for celiac disease, but the
results are inconsistent. Objective – Thus, we aimed to perform a meta-analysis involving published studies up to January 2019 to elucidate the association. Methods – To assess the effect of TNF-α -308G>A polymorphism on celiac disease susceptibility, we searched PubMed, ISI Web of Knowledge,
Chinese National Knowledge Infrastructure (CNKI) databases to identify eligible studies, without restriction. Summary odds ratios (ORs) and 95%
confidence intervals (CIs) were used to evaluate the susceptibility to celiac disease. Results – A total of 11 studies with 1147 cases and 1774 controls
were selected for this meta-analysis. The pooled results indicated that TNF-α -308G>A polymorphism was associated with increased risk of celiac
disease (A vs G: OR=2.077, 95% CI=1.468-2.939, P=≤0.001; AA vs GG: OR=8.512, 95% CI=3.740-19.373, P=≤0.001; AA+AG vs GG: OR=1.869,
95% CI=1.161-3.008, P=0.010; and AA+AG vs GG: OR=4.773, 95% CI=3.181-7.162, P≤0.001). Subgroup analysis by ethnicity also revealed significant association in Caucasians. In addition, there was a significant association between TNF-α -308G>A polymorphism and celiac disease risk
in Italy, Spain and PCR-FRLP group studies. Conclusion – Our meta-analysis suggests that the TNF-α -308G>A polymorphism plays an important
role in celiac disease susceptibility. However, our results are still needed to strengthen by further studies in different ethnicities and larger sample sizes.
HEADINGS – Celiac disease. Genetic polymorphism. European Continental ancestry group. Meta-analysis.

INTRODUCTION

Coeliac disease (CD), also known as celiac sprue, is an autoimmune and chronic small intestinal disorder which causing
malnutrition and severe complications in adults and children(1,2).
CD is induced by dietary protein gluten in genetically predisposed
individuals. It is considered a public health problem affecting about
1% of general population in Europe with some regional variations
and a higher rate in female gender(3). Lifelong gluten-free diet is
the only known effective treatment of CD, which leads to recovery
of the intestinal mucosa, improves symptoms and reduces risk of
developing complications in most individuals(4).
The etiology of CD is still not completely understood(5). CD has a
strong heritable component and the causative genetic component being polygenic and interacting with environmental factors(2,6). Recent
advances in genomic research and high-throughput genome-wide
technologies have increased our understanding of potential genetic
risk factors in CD. The HLA-DQ2 and HLA-DQ8 gene polymorphisms are among the most polymorphic loci currently described in
pathogenesis of CD (40%)(7). This suggests that several susceptibility loci to CD are outside or close the HLA region, which should be
evaluated as a disease marker. Furthermore, TNF-α is also thought
to play an important role in the mechanisms of CD development(8,9).

TNF-α is a potential pro-inflammatory cytokine, which plays
a critical role in a wide range of inflammatory, malignancies, and
autoimmune diseases(10,11). The TNF-α gene is located on chromosome 6p21.3, contains 8 exons, and encodes 382 amino acids(12,13).
The human TNF-α gene has close linkage with HLA class I and
class II(8). There are several polymorphisms in the upstream proximal promoter of TNF-α that may have an effect on its production
and bioactivity(13). TNF-α genetic variation has been studied in the
context of CD. Nevertheless, their results were inconsistent and
conflicting. Therefore, we performed a systematic review and metaanalysis to further estimate the association of TNF-α -308G>A
polymorphism with susceptibility to the CD.
METHODS

Search strategy
A comprehensive and systematic computer searches were performed in PubMed, Google Scholar, Web of Science, EMBASE,
Google Scholar, Wanfang, China National Knowledge Infrastructure
(CNKI), Islamic World Science Citation Center (ISC), and Scientific
Information Database (SID) databases up to December 10, 2018 for
all studies related to the association between the TNF-α -308G>A
polymorphism and celiac disease. Combinations of the following
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keywords and terms were used in the search: (“Coeliac disease” OR
“coeliac” OR “gluten-sensitive enteropathy”) and (“Tumor Necrosis
Factor-alpha” OR “TNF-α” OR “Cachexin” OR “Cachectin”) and
(“TNF -308G>A” OR “rs1800629”). There was no language restriction on the literature search. Additionally, reference lists of the
eligible studies, reviews and previous meta-analysis articles were
also manually reviewed to identify potentially relevant studies.

and Egger’s linear regression asymmetry test were used to test the
publication bias; P<0.05 indicated that the result was statistically
significant. All analyses were performed with the Comprehensive
Meta-Analysis (CMA) 2.0 software (Biostat, USA). Two-sided
P-values <0.05 were considered statistically significant.

Eligibility criteria
The inclusion criteria of studies in our meta-analysis were as
follows: 1) a case-control and/or cohort studies with matching
control subjects; 2) studies that evaluated the association between
the TNF-α -308G>A polymorphism and celiac disease risk; 3)
reported available genotype frequencies dates for both case and
control groups; and 4) studies with sufficient info as well as genetic
distribution to estimate the odds ratio (OR) with 95% confidence
interval (CI). Accordingly, the following exclusion criteria were also
used: 1) case only studies or no control group; 2) family based and
or linkage studies; 3) no sufficient data reported; 4) case reports,
abstracts, comments, letter to editors, reviews, posters; and 5) duplicated and or overlapped data with previous studies.

Study characteristics
As shown in FIGURE 1, 108 published studies were identified
on the basis of the criteria, of which 43 irrelevant publications
were initially excluded. Then, ten studies were excluded because
were review, case report, meta-analysis, and focused on other
polymorphism rather than -308G>A polymorphism were discarded. Finally, a total number of eleven studies(2,6,9,14-21) with 1147
cases and 1774 controls were selected for this meta-analysis. The
characteristics of selected studies are presented in TABLE 1. All
of the selected studies were written in English and published from
2002 to 2015. Among them, ten studies were based on Caucasian
(Spain, Italy, Sweden, Hungary, and Turkey) and one was based on
Mixed (Brazil). TNF-α -308G>A polymorphism was determined
by PCR-RFLP, PCR Hybridization, PCR-SSP, and ARMS-PCR.
The genetic distributions of the control groups in all studies were
in accordance with HWE except for two studies (TABLE 1).
Identification
Screening
Eligibility

Statistical analyses
The associations between the TNF-α -308G>A polymorphism
and celiac disease risk were measured by odds ratios (OR) with
95% confidence intervals (CI). The Z-test was used to assess the
significance of the pooled OR, in which P<0.05 was considered
as statistically significant. Five genetic models, i.e., allele (A vs G),
homozygote (AA vs GG), heterozygote (AG vs GG), dominant
(AA+AG vs GG) and recessive (AA vs AG+GG) were utilized for
pooling the ORs. Between-study heterogeneity was analyzed by a
chi-squared-based Q-statistic test, in which the P-value <0.05 was
considered significant. In addition, the I2 value was used to assess
the degree of between-study heterogeneity (I2<25%, no heterogeneity; I2 25%–50%, moderate heterogeneity; I2>50%, large or extreme
heterogeneity). Therefore, to test the reliability of the pooled data,
the Mantel-Haenszel method (fixed-effects, if P>0.05 or I2<50%)
and the DerSimonian–Laird method (random-effects, if P<0.05
or I2>50%) were applied to estimate the pooled ORs, respectively.
Hardy-Weinberg equilibrium (HWE) was calculated for control
groups by Fisher exact test., and P<0.05 was considered as a departure from HWE. Subgroup analysis was carried out based on
ethnicity, source of controls, genotyping methods, and HWE status.
The results stability and reliability was evaluated using sensitivity
analysis, in which one study was deleted each time and the analyses
were repeated. In addition, sensitivity analysis was performed buy
excluding those studies departure from HWE. Begg’s funnel plot

Records identified through
database searching published up to
December 10, 2018
(n=108)

Additional records identified
through other sources published up
to December 10, 2018 (n=0)

Records screened after removing after
duplicates 9n=65)

Records excluded (n=24)
Irreverence after reading
titles and/or abstracts

Records screened
(n=41)

Full-text articles assessed
for eligibility
(n=41)

Full-text articles excluded,
with reasons (n=30)
Review, case reports, letters
to editors, evaluated other
dises instead of CD other
SNPs of TNF-α -308 G/A

Studies included in
qualitative synthesis
(n=11)
Included

Data extraction
Two authors independently and carefully extracted the data from
eligible studies in accordance with inclusion criteria. For each of included eligible studies the following data were collected: first authors,
year of publication, country of origin, ethnicity (Caucasian, Asian,
African and Mixed), source of healthy controls (hospital-based studies and population-based studies), number of cases and controls, the
numbers of cases and controls for each genotype, Hardy-Weinberg
equilibrium (HWE) in controls, and minor allele frequency (MAF).
Any disagreement of the included studies and data was resolved by
discussion among the authors and if a conflicting evaluation still
existed another author was consulted to resolve the dispute.

RESULTS

Studies included in qualitative synthesis
(n=11 case-control studies)

FIGURE 1. Flow diagram of selecting eligible studies for the meta-analysis.

Quantitative synthesis
The result of meta-analysis of the association between TNF-α
-308G>A polymorphism and CD risk is shown in TABLE 1. The
pooled results indicated that TNF-α -308G>A polymorphism was
associated with increased risk of CD under four genetic models
i.e., allele (A vs G: OR=2.077, 95% CI=1.468-2.939, P≤0.001,
FIGURE 2A); homozygote (AA vs GG: OR=8.512, 95%
CI=3.740-19.373, P≤0.001); dominate (AA+AG vs GG: OR=1.869,
95% CI=1.161-3.008, P=0.010); and recessive (AA+AG vs GG:
OR=4.773, 95% CI=3.181-7.162, P≤0.001), but not under heterozygote model (FIGURE 2B). Additional subgroup analyses based on
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TABLE 1. Characteristics of the case-control studies included in the meta-analysis.
Country
First author (ethnicity)

Genotyping
technique

SOC

Cases
Genotype

Genotype

Allele

G

A

GG GA AA

G

A

MAFs HWE

HB

45/65

20

23

2

63

27

51

14

0

116

14

0.108

0.330

Italy
PCR
Cataldo 2003 (Caucasian)
Hybridization

HB

66/96

44

12

12

100 36

73

22

1

168

24

0.125

0.640

Hahn-Zoric
2003

PCR-RFLP

HB

89/103

23

44

22

90

88

70

27

6

167

39

0.189

0.138

PCR-SSP

HB

50/99

31

18

1

80

20

72

26

1

170

28

0.141

0.417

Sweden
(Caucasian)

Spain
Garrote 2005 (Caucasian)

PCR-RFLP

Controls
Allele

1147/1774 GG GA AA

TNF-α -308G/A
Spain
Garrote 2002 (Caucasian)

Case/
Control

Lio 2005

Italy
(Caucasian)

ARMS-PCR

HB

110/220

61

34

15

156 64

163

53

4

379

61

0.139

0.897

Barisani
2006

Italy
(Caucasian)

PCR-RFLP

HB

155/202

85

55

15

225 85

157

44

1

358

46

0.114

0.258

PCR

HB

144/256

90

44

10

224 64

191

60

5

442

70

0.137

0.909
0.033

Spain
Capilla 2007 (Caucasian)
Hermann
2007

Hungary
(Caucasian)

PCR-RFLP

HB

19/277

8

9

2

25

13

148 118 11

414 140 0.253

Kekik 2011

Turkey
(Caucasian)

PCR-SSP

HB

33/93

16

14

3

46

20

15

78

0

108

78

0.419 ≤0.001

Rossi 2015

Brazil
(Mixed)

RT-PCR

HB

244/267

107 117 20

331 157

206

58

3

470

64

0.120

0.627

PCR-RFLP

HB

192/96

100 63

263 121

42

46

8

130

62

0.323

0.348

de
Italy
Albuquerque (Caucasian)
2015

29

SOC: source of control; HB: Hospital Based; RFLP: Restriction Fragment Length Polymorphism; PCR-SSP: Single Specific Primer-Polymerase Chain Reaction (SSP-PCR); RT-PCR: Real Time
PCR; ARMS: amplification-refractory mutation system; MAF: Minor Allele Frequency; HWE: Hardy Weinberg Equilibrium.

FIGURE 2. Forest plot for the association between TNF-α -308G>A polymorphism and CD risk. A. Allele model (A vs G).
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FIGURE 2. B. Heterozygote model (AG vs GG).

ethnicity, countries and genotyping methods were performed. We
performed the subgroup analysis by ethnicity only in Caucasian
populations due to the limited number of studies in other ethnicities. The pooled analysis showed that there was a significant association between TNF-α -308G>A polymorphism and CD risk in
Caucasians four genetic models i.e., allele (A vs G: OR=1.957, 95%
CI=1.691-2.830, P≤0.001); homozygote (AA vs GG: OR=8.134,
95% CI=3.255-20.330, P≤0.001); dominant (AA+AG vs GG:
OR=1.710, 95% CI=1.043-2.774, P=0.033); and recessive (AA+AG
vs GG: OR=4.489, 95% CI=2.920-6.901, P≤0.001).
When stratified by countries, there was a significant association between TNF-α -308G>A polymorphism and CD risk
in Italy (A vs G: OR=1.957, 95% CI=1.198-3.744, P=0.010; AA
vs GG: OR=8.134, 95% CI=1.851-34.212, P=0.005; AA+AG vs
GG: OR=1.710, 95% CI=0.903-2.826, P=0.108; and AA+AG
vs GG: OR=4.489, 95% CI=2.147-25.413, P=0.002) and Spain
(A vs G: OR=1.957, 95% CI=1.452-2.615, P≤0.001; AA vs GG:
OR=8.134, 95% CI=1.851-34.212, P=0.003; AG vs GG: OR=1.710,
95% CI=1.311-2.667, P=0.001; AA+AG vs GG: OR=1.710, 95%
CI=1.444-2.864, P≤0.001; and AA+AG vs GG: OR=4.489, 95%
CI=1.417-9.779, P=0.008). Furthermore, stratified analyses by
genotyping methods showed that TNF-α -308G>A polymorphism
was significantly associated with increased risk of CD in the PCRRFLP group (A vs G: OR=2.286, 95% CI=1.236-4.233, P=0.009;
AA vs GG: OR=10.161, 95% CI=1.676-61.642, P=0.012; AA+AG
vs GG: OR=2.299, 95% CI=1.027-5.147, P=0.043; and AA+AG
vs GG: OR=3.542, 95% CI=2.045-6.135, P≤0.001), but not in the
PCR-SSCP group.
Sensitivity analysis and heterogeneity test
We have performed sensitivity analysis to evaluate the robustness of our pooled data by sequentially removing each eligible
study and observing the changes in the pooled ORs. However,
the significance of the pooled ORs did not changed by any single

study under allele five genetic models, indicating that our results
were statistically robust and reliable. As seen in TABLE 2, heterogeneity was observed under five genetic models but not in the
heterozygote model in overall population. Thus, subgroup analysis
was performed to identify the possible source of heterogeneity by
testing the ethnicity, countries, genotyping methods, and HWE
status. As seen in TABLE 2, the results showed that ethnicity,
genotyping method, HWE status did not contributed to the heterogeneity. However, the subgroup analysis showed that the between
studies heterogeneity was absent in those studies performed among
Spanish people.
Publication bias
We utilized the Begg’s funnel plot and Egger’s test to assess publication bias in the present meta-analysis. The funnel plots’ shape
under all five genetic models did not provide obvious evidence of
asymmetry. Moreover, the P values of Egger’s test were greater than
0.05 under all five genetic models i.e., allele (A vs G: PBeggs=0.876,
PEggers=0.568, FIGURE 3A); homozygote (AA vs GG PBeggs=0.436,
PEggers=0.240); heterozygote (AG vs GG: PBeggs=0.212, PEggers=0.301);
dominate (AA+AG vs GG: PBeggs=0.350, PEggers=0.365); and recessive (AA+AG vs GG: PBeggs=0.350, PEggers=0.109, FIGURE 3B),
which providing statistical evidence for the funnel plots’ symmetry
(TABLE 2). Therefore, the Begg’s funnel plot and Egger’s test
results suggest that publication bias was not evident in current
meta-analysis.
DISCUSSION

CD is a T-cell-mediated an intestinal disorder which Genetic
factors, including HLA class II genes, are the most important factors in the development of CD(8). In the past few years, several casecontrol studies have evaluated the association of TNF-α -308G>A
polymorphism with susceptibility to the CD(5). However, some of

Arq Gastroenterol • 2019. v. 56 nº 1 jan/mar •

91

Aflatoonian M, Moghimi M, Akbarian-Bafghi MJ, Morovati-Sharifabad M, Jarahzadeh MH, Neamatzadeh H.
Association of TNF-α -308G>A polymorphism with susceptibility to celiac disease: a systematic review and meta-analysis

TABLE 2. Summary of pooled results for association of TNF-α -308G>A polymorphism with CD risk.
Heterogeneity

Odds Ratio

Publication Bias

Polymorphism

Genetic model

Type of model

I (%)

PH

OR

95% CI

Z-test

POR

PBeggs

PEggers

Overall

A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG

Random
Random
Fixed
Random
Random

83.58
65.99
86.62
86.70
18.73

≤0.001
0.001
≤0.001
≤0.001
0.265

2.077
8.512
1.597
1.869
4.773

1.468-2.939
3.740-19.373
0.969-2.632
1.161-3.008
3.181-7.162

4.125
5.104
1.835
2.575
7.549

≤0.001
≤0.001
0.066
0.010
≤0.001

0.876
0.436
0.212
0.350
0.350

0.568
0.240
0.301
0.365
0.109

A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG

Random
Random
Random
Random
Fixed

82.35
67.93
84.21
84.48
22.36

≤0.001
0.001
≤0.001
≤0.001
0.237

1.957
8.134
1.445
1.710
4.489

1.691-2.830
3.255-20.330
0.865-2.413
1.043-2.774
2.920-6.901

3.571
4.485
1.405
2.128
6.845

≤0.001
≤0.001
0.160
0.033
≤0.001

0.720
0.133
0.474
0.474
0.474

0.975
0.236
0.729
0.793
0.117

A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG
A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG

Random
Random
Random
Random
Random
Fixed
Fixed
Fixed
Fixed
Fixed

86.08
76.88
81.23
79.12
68.64
42.36
0.00
53.41
53.98
0.00

≤0.001
0.005
0.001
0.002
0.023
0.176
0.723
0.117
0.114
0.821

2.118
7.957
1.289
1.597
7.386
1.949
4.399
1.870
2.034
3.726

1.198-3.744
1.851-34.212
0.672-2.474
0.903-2.826
2.147-25.413
1.452-2.615
1.662-11.643
1.311-2.667
1.444-2.864
1.417-9.779

2.581
2.787
0.765
1.609
3.172
4.448
2.983
3.457
4.065
2.667

0.010
0.005
0.444
0.108
0.002
≤0.001
0.003
0.001
≤0.001
0.008

1.000
0.734
0.308
0.734
0.308
1.000
1.000
0.296
0.296
1.000

0.538
0.135
0.764
0.982
0.090
0.661
0.838
0.464
0.541
0.968

A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG
A vs G
AA vs GG
AG vs GG
AA+AG vs GG
AA vs AG+GG

Random
Random
Random
Random
Fixed
Random
Fixed
Random
Random
Fixed

87.21
83.98
87.54
87.83
33.39
76.85
0.00
93.06
92.21
22.57

≤0.001
≤0.001
≤0.001
≤0.001
0.199
0.038
0.622
≤0.001
≤0.001
0.256

2.286
10.161
2.054
2.299
3.542
0.951
3.745
0.529
0.587
6.152

1.236-4.233
1.676-61.642
0.894-4.719
1.027-5.147
2.045-6.135
0.384-2.3531
0.476-29.442
0.058-4.828
0.077-4.503
0.603-62.737

2.631
2.521
1.697
2.025
4.512
-0.110
1.255
-0.565
-0.512
1.533

0.009
0.01 2
0.090
0.043
≤0.001
0.913
0.209
0.572
0.608
0.125

0.806
0.806
1.000
1.000
0.462
NA
NA
NA
NA
NA

0.645
0.288
0.600
0.521
0.277
NA
NA
NA
NA
NA

By ethnicity
Caucasian

By countries
Italy

Spain

By genotyping
PCR-RFLP

PCR-SSP

2

NA: Not Applicable.

FIGURE 3. Funnel plot for publication bias in the meta-analysis of
TNF-α -308G>A polymorphism and CD risk. A. Allele model (A vs G).
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those studies are not regarded as strong markers of CD. The present
meta-analysis of eleven studies, involving a total of 1147 cases and
1774 controls provides the most comprehensive assessment so far of
the association of TNF-α -308G>A polymorphism with CD risk.
In this study, we included eleven case-control studies with
specific information about the association of TNF-α -308G>A
polymorphism with CD risk which composed of only two ethnicities from six countries, in a meta-analysis. Although the previous
meta-analysis by Khan et al., found that TNF-α -308G>A polymorphism was associated with increased risk of CD, they have not
evaluated the association by ethnicity, countries and genotyping
methods 5. Our pooled results suggest that there is an association
between TNF-α -308G>A polymorphism and CD risk. In addition, the subgroup analysis showed that that the TNF-α -308G>A
polymorphism is associated with CD in Caucasians and RFLPPCR group of studies. We have performed subgroup analyses by
ethnicity and genotyping method since they might be important
variables in examination association between TNF-α -308G>A
polymorphism and CD risk. However, the comprehensive searches
were not funded studies among Asians and we performed the
subgroup analysis by ethnicity only among Caucasians. Therefore,
the results of the current meta-analysis should be applied just for
Caucasians. Moreover, subgroup analysis by genotyping methods
showed that there was significant association between TNF-α
-308G>A polymorphism and CD risk in group of studies used
RFLP-PCR, but not PCR-SSP group.
There are several limitations to our meta-analysis. First, the
number of included studies was insufficient for comprehensive
analysis. Second, we have included only published studies in this
meta-analysis, and there may still be some unpublished studies in
line with the conditions. Thus, publication bias may exist; even no
statistical evidence suggests publication bias in the meta-analysis.
Third, among the included studies, almost all of the included
studies are from Caucasians, just one study on mixed population
(Brazil), and no study reported the association of TNF-α -308G>A
polymorphism with CD risk and there was no any studies among
Asians, which may influence the reliability of our results about as-

sociation of TNF-α -308G>A polymorphism and CD in overall and
by ethnicity. Thus, the discrepancy of association among different
ethnicities should be interpreted carefully and additional studies
with larger sample size in different ethnicities especially among
Asians are necessary. Finally, multiple factors can influence the
development of CD, especially the gene-gene and gene-environment
interactions, which were not analyzed due to lack of sufficient data.
In addition, for lack of all individual raw data, we could not assess
the cancer risk stratified by other covariates, including age, sex, life
style, and other risk factors.
In conclusion, the current meta-analysis supports the association between TNF-α -308G>A polymorphism with CD risk.
However, for lack of data in Asian population, the results of the
current meta-analysis should be applied just for Caucasians. Thus,
Large-scale case-controls in multiple ethnicity groups need to be
performed in the future to confirm and improve these findings.
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Aflatoonian M, Moghimi M, Akbarian-Bafghi MJ, Morovati-Sharifabad M, Jarahzadeh MH, Neamatzadeh H. Associação do polimorfismo TNF-α
-308G>A com susceptibilidade para doença celíaca: uma revisão sistemática e metanálise. Arq Gastroenterol. 2019;56(1):88-94.
RESUMO – Contexto – Há evidências crescentes para mostrar que o TNF-α-308G>A polimorfismo pode ser um fator de risco para a doença celíaca,
mas os resultados são inconsistentes. Objetivo – Por isto objetivou-se realizar uma meta-análise envolvendo estudos publicados até janeiro de 2019
para elucidar esta associação. Métodos – Para avaliar o efeito do TNF-α-308G>A polimorfismo na suscetibilidade da doença celíaca, pesquisou-se
os bancos de dados do PubMed, ISI Web of Knowledge e Chinese National Knowledge Infrastructure (CNKI) para identificar estudos elegíveis, sem
restrições. Para avaliar a suscetibilidade à doença celíaca, foram utilizadas os odds ratio sumários (ORs) e os intervalos de confiança de 95% (ICs).
Resultados – Um total de 11 estudos com 1147 casos e 1774 controles foram selecionados para esta meta-análise. Os resultados agrupados indicaram
que o TNF-α-308G>A polimorfismo associou-se ao aumento do risco de doença celíaca (A vs G: OR=2,077; 95% IC=1,468-2,939; P=≤0,001; AA
vs GG: OR=8,512; 95% IC=3,740-19,373; P=≤0,001; AA+AG vs GG: OR=1,869; 95% IC=1,161-3,008; P=0,010; e AA+AG vs GG: OR=4,773;
95% IC=3,181-7,162; P≤0,001). A análise de subgrupos por etnia também revelou associação significativa em caucasianos. Além, havia uma associação
significativa entre o TNF-α-308G>A um polimorfismo e o risco do doença celíaca na Italia, na Espanha e em estudos do grupo do PCR-FRLP. Conclusão – Nossa meta-análise sugere que o TNF-α-308G>A polimorfismo desempenha um papel importante na suscetibilidade da doença celíaca. No
entanto, nossos resultados necessitam de mais dados e de serem fortalecidos por outros estudos em diferentes etnias e tamanhos amostrais maiores.
DESCRITORES – Doença celíaca. Polimorfismo genético. Grupo com ancestrais do continente europeu. Metanálise.
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ABSTRACT – Background – Bougies dilation is considered an effective technique for the treatment of simple benign esophageal strictures. The “rule of
three” has been advocated to prevent reported adverse events such as bleeding and perforation. However, adherence to this rule has increased the
cost and duration of treatment. Objective – To demonstrate the safety and long-term benefits of progressive bougie dilations until reaching 15 mm
(45Fr) in one single session endoscopy with non-adherence to the rule of three. Methods – A retrospective analysis of a prospectively collected data of
patients with simple benign esophageal strictures treated with multiple progressive bougie dilators until reaching 15 mm (45Fr) in one single session.
Results – The median age was 58 years (range 28–89), and 83.3% of patients were female. The main presenting symptom was dysphagia for solids in
11/12 cases (91.6%). The cause of their simple benign esophageal stricture was distributed as follows: 7/12 esophageal webs, 2/12 peptic stenosis, 2/12
Schatzki rings and one caustic injury. 75% required only one session for clinical success. No serious adverse events were described. No recurrence of
symptoms was noted in a median follow-up of 20 months. Conclusion – The rule of three in patients with simple benign esophageal strictures secondary to esophageal webs, Schatzki rings and peptic strictures treated with Savary-Gilliard dilators is not necessary, showing good clinical results.
Prospective studies with more patients are necessary.
HEADINGS – Esophageal stenosis. Dilatation. Esophagoscopy.

INTRODUCTION

METHODS

Benign esophageal strictures (BES) may be caused by Schatzki
rings, esophageal webs, radiation injuries, caustic ingestions, and
peptic and anastomotic stenosis(1). Benign esophageal strictures
are classified as simple or resistant according to their therapeutic
feasibility. Simple benign esophageal strictures (SBES) may be
relieved with one to three dilation sessions, while resistant benign
esophageal strictures (RBES) may be difficult to treat, requiring
multiple dilation sessions, corticosteroid injections, incisional
therapy, or temporary stent placement(2).
Savary-Gilliard dilation (SGD) is considered an effective technique for the treatment of SBES. Adverse events related to dilation
include perforation and bleeding. Major adverse events occurred
in fewer than 1% of patients undergoing dilation sessions (bougie
or balloon dilation), with perforation occurring in 0.5%(3).
Over the last 30 years, the “rule of three” was implemented to
preclude overaggressive dilation and prevent adverse events. This
rule consists of performing dilations without increasing the lumen
diameter by more than 3 mm per session/day(4). However, following
this rule increased the number of endoscopic dilations required and
the health care-related costs.
The aim of the present study is to demonstrate the safety and
long-term benefits of progressive bougie dilations until reaching
15 mm (45Fr) in one single session endoscopy with non-adherence
to the rule of three.

Patient selection
A retrospective analysis of a consecutively collected database
was performed to identify patients who underwent SGD at a tertiary
referral center from December 2012 to December 2014. The study
protocol was approved by the Institutional Review Board. Written informed consent for each procedure was routinely obtained
from each patient.
Medical records, endoscopy, and fluoroscopy findings were
reviewed by two gastroenterologists for defining Simple Benign
Esophageal Strictures (SBES). SBES was defined as a focal <20
mm in length esophageal strictures, meanwhile RBES was defined
as longer than 20 mm, irregular and with a narrow diameter or
requiring more than 5 endoscopic therapies.
Patients were excluded if they were less than 18 years old,
patients with incomplete medical records, malignant dysphagia,
RBES or if they were treated with balloon dilation. Patients with
prior endoscopic treatment before the endoscopic dilation with
Bougies were excluded for analysis.
The demographic and clinical data of each patient including
gender, age at diagnosis, stricture etiology was extracted from medical records. Any adverse event such as bleeding and perforation
and the number of sessions required were reviewed in endoscopy
reports. Clinical and technical success was reviewed in each case.
Technical success was defined as the achievement of 15mm dila-
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tion with the SGD technique. Clinical success was defined as the
lack of recurrence of dysphagia during follow-up and no need for
endoscopic interventions for at least 6 months. Mean follow-up
time was defined in months counting since the first SGD and the
last clinic visit.
Technique procedure
Under unconscious sedation with intravenous Propofol, SavaryGilliard dilations (SGD) were performed. All procedures were
performed without fluoroscopy guidance, as reported by Kabbaj
et al.(5). A guide-wire was placed endoscopically. In one single session dilations using bougies were performed until reaching 15mm
(45Fr) in all cases, with a total of 294 dilations in all cases. The
set implemented was one formed by 7 bougies: 5mm (15Fr), 7mm
(21Fr), 9mm (27Fr), 11mm (33Fr), 12.8mm (38Fr), 14mm (42Fr),
and 15mm (45Fr) subsequently (FIGURES 1 and 2). After dilation,
the esophageal mucosa was inspected for ruling out any adverse
event. Patients were given an appointment for a visit to the clinic
usually 3-6 weeks after SGD.

Statistical analysis
Continuous variables were analyzed according to their statistical distribution calculated by Shapiro-Wilk or KolmogorovSmirnov tests as indicated. Normally distributed data are represented as means (standard deviation), and skewed distributed
data are represented as medians (interquartile range). Qualitative
variables are represented as frequencies (%). Statistical analyses
were performed using R v3.4.3 (R Foundation for Statistical Computing, Vienna, Austria).
RESULTS

A total of 37 cases were extracted from the prospectively collected database by using the filter “esophageal dilation”. Thirteen
cases with SBES treated with SGD were included after reviewing
all medical records by two gastroenterologists; however, 12 patients
fulfilled inclusion criteria and were analyzed (TABLE 1). Patients
included for analysis have no history of previous endoscopic treatment. Median age was 58 years old (range: 28–89), 10 out of 12
(83.3%) were female. The main presenting symptom was dysphagia
for solids in 11/12 cases (91.6%). Causes of SBES were distributed
as follow: 7/12 esophageal webs, 2/12 peptic stenosis, 2/12 Schatzky
rings and one caustic injury.
TABLE 1. Baseline characteristics of patients with simple benign esophageal strictures who underwent dilations with bougies with non-adherence
to the rule of three.
Age
Case
Sex
(y/o)

FIGURE 1. Simple benign esophageal stricture in the upper part of the
esophagus in case 2.

FIGURE 2. Simple benign esophageal stricture after one single-session
dilations using bougies until reaching 15 mm (45Fr).
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Etiology

Number Size of
of
the SGD
Adverse
Symptoms dilation
from
events
sessions (mm)- to
for CR*
(mm)

1

28

F

Caustic
injury

Dysphagia
for solids

1

7–15

No

2

54

F

Esophageal
web

Dysphagia
for solids

1

9–15

No

3

68

F

Esophageal
web

Dysphagia
for solids

1

7–15

No

4

89

F

Esophageal
web

Dysphagia
for solids

4

7–15

No

5

58

F

Schatzki
ring

Dysphagia
for solids

4

8–15

No

6

75

M

Peptic
injury

Dysphagia
for solids
and liquids

4

7–15

No

7

48

F

Esophageal
web

Dysphagia
for solids

1

7–15

No

8

34

F

Schatzki
ring

Dysphagia
for solids

1

7–15

No

9

78

M

Peptic
injury

Dysphagia
for solids

1

7–15

No

10

65

F

Esophageal
web

Dysphagia
for solids

1

7–15

No

11

70

F

Esophageal
web

Dysphagia
for solids

1

7–15

No

12

52

F

Esophageal
web

Dysphagia
for solids

1

7–15

No
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Median esophageal lumen diameter previous SGD dilation was
7, (range: 7–9). Included cases had a median of 8 mm, range (6–7)
in increased diameter after SGD dilation. All patients reached a
15 mm (45Fr) diameter.
No serious adverse events were reported among these patients.
After dilation, the esophageal mucosa was inspected endoscopically
in order to rule out any possible adverse event. Patients were seen
for a follow-up visit in the clinic, usually 3–6 weeks after SGD. The
median follow-up time was 20 months. Recurrence of symptoms
was not reported during the follow-up period. The mean number
of sessions was 1 (range 1–4). One single session was required in
75% of cases to achieve clinical success.
DISCUSSION

Benign esophageal strictures have multiple etiologies and are
associated with a negative impact on the quality of life; they are associated with malnutrition, weight loss and aspiration. Endoscopic
dilation with bougies or balloons is the standard treatment for
such strictures(6). However, 30% to 40% will recur during long-term
follow-up, requiring repeated dilation or surgery(1).
The rule of three, theoretically applicable to SGD alone, is
intended to preclude overaggressive dilation. This rule was first
described in 1986 to avoid adverse events due to the limitations at
that time for treating them endoscopically. Moreover, this rule was
not evidence-based, and few data regarding non-adherence to this
rule for treating SBES are available.
Landon et al., were the first to describe dilatations from 6 mm to
15 mm in a single session without observing severe adverse events(7).
Grooteman et al., in a retrospective analysis, showed that nonadherence to the “rule of three” is not associated with an increased
risk of adverse events; however, this technique was applied only
in 13% of patients included in the study, and most adverse events
were observed in patients with malignant esophageal strictures(3).
A lack of current evidence in the endoscopic treatment of
SBES, considering that available randomized clinical trials were
published before the 2000s, encourage investigators to evaluate the
effectiveness and safety of progressive bougie dilations until reaching 15 mm (45Fr) in a single session endoscopy in patients SBES.
Recently, a meta-analysis found no difference between bougie
and balloon dilations of SBES in the symptoms relief, recurrence of
symptoms, bleeding, and perforation(8). However, the different etiologies for SBES, the different types of bougies, and the different interval
between dilation sessions make all studies high heterogeneous.
Caustic injuries and post-radiotherapy stricture carry a greater
involvement of deeper layers of the esophageal wall, such as the
muscularis propria, that makes a stricture more complex to treat
and increase the risk for perforation. Whereas, strictures compromising only a superficial esophageal layer such as esophageal webs,

Schatzki ring and peptic strictures, are prompt to respond better
to dilation(8). In our study, most of the patients have esophageal
webs as the etiology of SBES, and only one patient has a caustic
stricture. Therefore, the etiology of the SBES must be considered
before defining the most adequate dilation technique.
The findings in the present study are relevant for several reasons. All patients fulfilled the definition of SBES accepted in the
literature, excluding RBES, malignant strictures and other possible
confounders. We also presented data with a mean follow-up of 20
months, demonstrating the long-term benefits of the technique.
The authors recommend that the aggressiveness of the dilations be
adapted to the stricture etiology and esophageal layer’s involvement,
intended to generate radial forces, longitudinal forces, or both, to
tear the stricture. We suggest that back-up treatment options for
treating adverse events be available in the endoscopy unit when
using bougies dilators.
The dilation technique implemented in our patients demonstrated the safety and long-term benefits of progressive bougie
dilations until reaching 15 mm (45Fr) in a single session endoscopy
with non-adherence to the rule of three in SBES. Our results are
consistent with other authors that found that the “rule of three”
does not need to be a rule(3,9). However, the etiology of the stricture
and the involvement of the esophageal layers (superficial or deep)
must be considered before deciding the most appropriate dilation
technique and the adherence to the rule of three necessity.
CONCLUSION

The rule of three in patients with simple benign esophageal
strictures secondary to esophageal webs, Schatzki rings and peptic
strictures treated with Savary-Gilliard dilators is not necessary,
showing good clinical results. However, prospective studies with
more patients are needed to confirm whether the rule of three
remains necessary for specific simple benign esophageal strictures
etiologies.
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Robles-Medranda C, Oleas R, Alvarado-Escobar H, Puga-Tejada M, Baquerizo-Burgos J, Pitanga-Lukashok H. Tratamento das estenoses esofágicas
benignas simples com dilatadores de Savary-Gilliard: ainda é necessária a regra de três? Arq Gastroenterol. 2019;56(1):95-8.
RESUMO – Contexto – A dilatação por velas é considerada uma técnica eficaz para o tratamento de estenoses esofágicas benignas simples. A “regra de
três” tem sido defendida para prevenir eventos adversos relatados, como sangramento e perfuração. No entanto, a adesão a esta regra aumentou o
custo e a duração do tratamento. Objetivo – Demonstrar a segurança e os benefícios de longo prazo das dilatações progressivas por velas até chegar a
15 mm (45Fr) em uma única sessão de endoscopia com não adesão à regra de três. Métodos – Uma análise retrospectiva de dados coletados prospectivamente de pacientes com estenoses esofágicas benignas simples tratadas com múltiplos dilatadores de velas progressivas até atingir 15 mm (45Fr)
em uma única sessão. Resultados – A mediana de idade foi de 58 anos (variação de 28–89) e 83,3% dos pacientes eram do sexo feminino. O principal
sintoma de apresentação foi a disfagia para sólidos em 11/12 casos (91,6%). A causa da estenose esofágica benigna simples foi distribuída como segue:
7/12 membranas esofágicas, 2/12 estenose péptica, 2/12 anéis de Schatzki e um ferimento cáustico. 75% necessitaram apenas de uma sessão para o
sucesso clínico. Não foram descritos eventos adversos graves. Nenhum retorno dos sintomas foi anotado em uma continuação mediana de 20 meses.
Conclusão – A regra de três em pacientes com as estenoses esofágicas benignas simples secundárias às membranas esofágicas, os anéis de Schatzki e
as estenoses péptica tratadas com os dilatadores de Savary-Gilliard não é necessária, mostrando bons resultados clínicos. Estudos prospectivos com
mais pacientes são necessários.
DESCRITORES – Estenose esofágica. Dilatação. Esofagoscopia.
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ABSTRACT – Background – One of the most feared complications with the use of cyanoacrylate for treatment of gastric varices is the occurrence of
potentially life-threatening systemic embolism. Thus, endoscopists are turning towards new techniques, including endoscopic coiling, as a potentially
safer and more effective treatment option. However, no studies have been performed comparing the two techniques. Objective – This study aims to
compare the safety and efficacy of endoscopic ultrasound guided coil and cyanoacrylate injection versus the conventional technique of injection of
cyanoacrylate alone. Design – A pilot randomized controlled trial. Methods – Patients randomized into group I were treated with coil and cyanoacrylate, and those in group II with cyanoacrylate alone. Flow within the varix was evaluated immediately after the treatment session and one month
following initial treatment. If thrombosis was confirmed, additional follow-up was performed 4 and 10 months following initial treatment. All patients
underwent a thoracic computerized tomography scan after the procedure. Results – A total of 32 patients, 16 in each group, were followed for an
average of 9.9 months (range 1-26 months). Immediately after the procedure, 6 (37.5%) group-I patients and 8 (50%) group-II patients presented total
flow reduction in the treated vessel (P=0.476). After 30 days, 11 (73.3%) group-I patients and 12 (75%) group-II patients were found to have varix
thrombosis. In both groups, the majority of patients required only one single session for varix obliteration (73.3% in group I versus 80% in group
II). Asymptomatic pulmonary embolism occurred in 4 (25%) group-I patients and 8 (50%) group-II patients (P=0.144). No significant difference
between the groups was observed. Conclusion – There is no statistical difference between endoscopic ultrasound guided coils plus cyanoacrylate versus
conventional cyanoacrylate technique in relation to the incidence of embolism. However, a greater tendency towards embolism was observed in the
group treated using the conventional technique. Both techniques have similar efficacy in the obliteration of varices. Given the small sample size of
our pilot data, our results are insufficient to prove the clinical benefit of the combined technique, and do not yet justify its use, especially in light of
higher cost. Further studies with larger sample size are warranted.
HEADINGS – Endosonography. Cyanoacrylates. Esophageal and gastric varices. Gastrointestinal hemorrhage.

INTRODUCTION

Despite being less common than esophageal varices, gastric
varices affect approximately 20% of patients with portal hypertension. Gastric varices can lead to more severe bleeding, which can
be difficult to control, and present higher re-bleeding rates, which
can range from 34%–89%(1,2).
While various endoscopic and radiologic treatment techniques
have been previously described in the literature, cyanoacrylate injection, first published by Soehendra in 1986, remains the conventional
treatment method(3,4). Various complications have been described
related to the use of this technique, with systemic embolism being
the most severe. In the majority of cases, these emboli are asymptomatic, and thus the true incidence of systemic embolism remains
unknown. However, symptomatic embolism was reported to occur
in approximately 0.7% of cases by Cheng et al.(5).

Endoscopic ultrasound (EUS) can assist in the diagnosis of
these gastric varices, and, through the use of EUS-guided imaging,
coil injection has become a new option for the treatment of gastric
varices. Since coils were first used to treat ectopic varices by Levy
in 2008(6), this technique has been increasingly implemented into
clinical practice. However, its higher cost has been a limiting factor
in more widespread use.
Binmoeller and colleagues first described treatment combining
EUS-guided coil and cyanoacrylate for managing gastric varices(7).
They reported an obliteration rate of 96% in a single treatment
session and no symptoms or signs of cyanoacrylate embolization,
suggesting a reducing in the risk of embolism using this technique.
Nonetheless, to our knowledge, no comparative studies to verify
the real benefit of this technique compared to the conventional
technique have been performed.
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Thus, the present study aims to compare the safety and efficacy
of EUS-guided injection technique (coil and cyanoacrylate) to the
conventional technique (cyanoacrylate alone) in the treatment of
gastric varices.
METHODS

This is a pilot randomized controlled trial conducted in the
Gastrointestinal Endoscopy Unit of Hospital das Clínicas at the
University of São Paulo Medical School (HC-FMUSP), São Paulo,
Brazil, from November 2014 to September 2016. This study was
approved by the Research Ethics Committee of the University
of São Paulo Medical School and was conducted in accordance
with the Declaration of Helsinki. Informed consent forms were
signed by all patients. This trial is registered with Clinical Trials.
gov number NCT02115061.
The study population consisted of 32 patients diagnosed with
pseudotumoral gastric varices. A computer-based randomization
list was generated with the online software Research Randomizer
with 1:1 ratio (www.randomizer.org). An independent researcher
not involved in this trial created the randomization list and sealed
sequential opaque envelopes containing the random allocation
sequence. The complete list generation occurred before the first
enrollment.
The sample calculation was performed using the online software power calculator for binary outcome superiority trial (www.
sealedenvelope.com/power/binary-superiority/), using a statistical
significance of 5% and a statistical power of 90%, based on the
differences in adverse events of the methods, which were estimated
in a multicenter study(8). In this study, the adverse events rates for
cyanoacrylate therapy alone and EUS-guided coils were 57.9% and
9.1%, respectively. The sample size calculated by the software was
15 patients in each group. We also added 10% of estimated losses,
giving a total of 16 patients included in each arm of the study.
Inclusion criteria were: age ≥18 years old, patients diagnosed with
gastric varices larger than 2.5 cm in total diameter of the vascular
pseudotumor type GOV2 or IGV1 according to the Sarin classification(9), treated for primary or secondary prophylaxis, with no
previous endoscopic or radiologic treatment for gastric varices, and
a signed informed consent form.
Our primary outcome was to compare the occurrence of embolism in the two groups. Secondary outcome was to evaluate the
efficacy of the two techniques in the eradication of the varices.
After upper gastrointestinal (GI) endoscopy examination revealing pseudotumoral gastric varices, patients were referred for
EUS examination. Before EUS examination, patients were invited
to take part in the study and informed about all potential risks and
benefits prior to signing the consent form. Subsequently, clinical
data for every patient were collected and a physical examination
was performed to classify disease severity in patients according to
the Child-Pugh classification.
Patients that refused to participate in the study or that had
undergone any previous endoscopic or radiologic treatment for
gastric varices were excluded. Before the procedure, an independent researcher (IBR) opened the sealed envelope in the exam room.
The patient was blinded to the allocation.
Patients were randomized into two groups: group I received
EUS-guided coiling and cyanoacrylate injection treatment and
group II received standard endoscopic treatment with injection of
a cyanoacrylate/Lipiodol (1:1) solution.
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Ethical statement
The study was approved by the Research Ethics Committee of
the University of São Paulo Medical School.
Endoscopic examinations
Procedures were performed under IV sedation with an initial
5-mg dose of midazolam (Midazolam, Teuto/Pfizer, Anápolis, Brazil) with 50 micrograms of fentanyl (Fentanest®, Cristália, Itapira,
Brazil). When necessary, sedation was completed with 20 mg of
propofol (Provive®, Claris, Ahmedabad, India) every two minutes
until a satisfactory level of sedation was achieved.
Prior to the EUS examination, conventional endoscopic examination was performed to confirm gastric varix type and evaluate
for esophageal varices. Upper GI endoscopic examinations were
performed using forward viewing video gastroscope (EG-250WR,
Fujinon®, New Jersey, USA).
EUS was performed using a linear echoendoscope (EG530UT2, Fujinon®, New Jersey, USA) and permitted evaluation
of gastric varix size, as well as pre- and post-treatment vascular
flow for both groups of patients.
Treatment with coil and cyanoacrylate (Group I)
All procedures were performed by three endoscopists (DMC,
MRA, DTHM) with previous experience. Once the gastric varix
was identified, the total diameter of the vascular pseudotumor was
measured and the puncture was made at the site of the widest varix.
The puncture was performed using a 19 G needle (Expect®, Boston
Scientific, Spencer, USA). The size of the coil used was selected
based on the size of the widest varix in the pseudotumor; the size
of the coil after release should not be greater than the caliber of the
vessel. Depending on the ectasia of the varix the following coil was
deployed: 8 mm x 20 cm, 10 mm x 20 cm, or 10 mm x 30 cm (Interlock-18 Fibered IDC Occlusion System, Boston Scientific, Spencer,
USA). Following coil deployment, 2 mL of distilled water was
injected, followed by one vial (0.5 mL) of N-butyl-2-cyanoacrylate
(Histoacryl®; B. Braun, Barcelona, Spain) mixed with Lipiodol®
(Guerbet, Chambray Lês Tours, France) in 1:1 ratio. Then, another
2 mL of distilled water was injected, and the needle was removed.
After the procedure, EUS with Doppler flow evaluation was
repeated to check the presence or absence of flow within the varix
(FIGURE 1). In this first session, a single puncture was made. The
patients remained under observation in the GI endoscopy unit for
at least one hour, being released if no complaint was reported.

FIGURE 1. Endoscopic ultrasound guided coil plus cyanoacrylate injection technique: A. Endoscopic image of a gastric varix; B. Needle inside
the varix; C. Thrombosis immediately after coil delivery and cyanoacrylate
injection.

Lôbo MRA, Chaves DM, de Moura DTH, Ribeiro IB, Ikari E, de Moura EGH.
Safety and efficacy of EUS-guided coil plus cyanoacrylate versus conventional cyanoacrylate technique in the treatment of gastric varices: a randomized controlled trial

Conventional technique treatment with cyanoacrylate
(Group II)
The procedures were performed by the identical above mentioned authors. The injection was performed using a 23-G sclerotherapy needle catheter (Interject®, Boston Scientific, Spencer,
USA). One vial of N-butyl-2-cyanoacrylate (0.5 mL) was mixed
with Lipiodol® in a 1:1 ratio, and injected intravesically as a 1 mL
bolus. The injection was repeated until total hardening of the varix.
After the procedure, EUS Doppler examination was performed
to determine the presence or absence of flow within the varix
(FIGURE 2). Additionally, patients remained under observation
in the GI endoscopy unit for at least one hour, being released if no
complaint was reported.

32 Patients

Follow-uo information

Group I
(n=16)

Group I
(n=16)

Group I
(n=15)

Group II
(n=16)

Group I
(n=15)

Group II
(n=13)

Group I
(n=11)

Group II
(n=9)

1 month
Group I
01 lost to follow-up

4 month
Group II
01 uncompleted follow-up
02 deaths

10 month
Group I
01 lost follow-up
03 uncompleted follow-up
Group II
04 uncompleted follow-up

FIGURE 3. Flow diagram – Follow-up according to the CONSORT
guidelines.

as early complications, whereas those that occurred greater than or
equal to seven days post-intervention were defined as late complications. Recurrence was defined as evidence of any flow within the
varix which occurred after initial obliteration had been confirmed.

FIGURE 2. Conventional cyanoacrylate injection technique: A. Endoscopic ultrasound image of a gastric varix; B. Puncture of varix using
sclerosis catheter; C. Endoscopic ultrasound image displaying glue within
the vessel.

Radiologic examination
After endoscopic treatment, all patients underwent thoracic
and abdomen computerized tomography (CT) scanning within one
week, independent of the development of clinical symptoms. All
examinations were performed in the radiology unit of the hospital
and evaluated by the same radiologist, experienced in thoracic
imaging analysis. After the initial CT scans, imaging tests were
subsequently only performed in symptomatic patients. There were
no long-term CT scans performed in those patients who remained
asymptomatic.
Follow-up
All patients returned to the GI endoscopy unit approximately
one month after initial endoscopic intervention for a repeat EUS
evaluation. On this occasion, if any residual flow was identified,
new treatment was performed following the same technique initially
used, and another evaluation was thus performed one month later.
This scenario was repeated until complete thrombosis was achieved.
Once complete thrombosis was achieved, follow-up evaluations
were performed three and nine months later (i.e. four and 10 months
after therapy), at which time patients were questioned about any
post-procedure complications, and underwent another EUS examination, which permitted repeat evaluations of flow within the
treated vessel (FIGURE 3). Complications that occurred during
the procedure or within seven days post-intervention were defined

Statistical analysis
At first, all variables were analyzed descriptively. For the quantitative variables, minimum and maximum values, calculations of
means, standard deviations, and medians were performed. In order
to compare means for both groups, the Student’s t-test was applied;
if the data normality assumption was rejected, the nonparametric
Mann-Whitney test was applied. Chi-square and Fisher’s exact
test were used for the purpose of testing the homogeneity among
proportions(10). A level of significance of 5% was used to perform
tests. Additionally, we admitted as tendency of alpha (significance)
between 5% and 20%.
RESULTS

A total of 32 subjects with gastric varices larger than 2.5 cm in
diameter were evaluated. The clinical characteristics of the patients
of each group are demonstrated in TABLE 1.
There was no significant difference between the two groups
with regard to endoscopic and EUS findings. In group I, 8 (50%)
presented with esophageal varices, 13 (81.2%) with GOV2, and
3 (18.8%) with IGV1. The mean size of the varices in group I
was 3.62+1.13 cm. In group II, 5 (31.3%) patients presented with
esophageal varices, 13 (81.2%) with GOV2, and 3 (18.8%) with
IGV1. The mean size of the varices in group II was 3.06±0.88 cm.
All esophageal varices were treated with endoscopic band ligation
before treatment of the gastric varices.
In group I, 8 (50%) patients experienced early complications,
including pulmonary embolism in 4 (25%) patients. In group II, 10
(62.5%) patients experienced early complications, of which 8 (50%)
were pulmonary embolism (P=0.144). All cases of embolism were
asymptomatic. Some patients had more than one complication (TABLE 2). There were no deaths in group I, but there were two deaths
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TABLE 1. Comparison of clinical data for Group I and Group II.
Group
Variable
P
I (n=16)
II (n=16)
Age
49.31±14.83
57.69±11.56 0.085*
Sex
Female
8 (50.0%)
11 (68.8%)
0.280¥
Male
8 (50.0%)
5 (31.2%)
Etiology
Criptogenic
4 (25.0%)
3 (18.8%)
0.833§
Hepatitis C virus
4 (25.0%)
3 (18.8%)
Alcohol
3 (18.8%)
3 (18.8%)
Schistosomiasis
2 (12.5%)
3 (18.8%)
Hepatitis B virus
0 (0.0%)
2 (12.5%)
Congenital bile duct
1 (6.3%)
0 (0.0%)
atresia
Hepatitis B+Hepatitis C
0 (0.0%)
1 (6.3%)
Hepatitis C+Alcohol
0 (0.0%)
1 (6.3%)
Drug etiology
1 (6.3%)
0 (0.0%)
Budd-Chiari syndrome
1 (6.3%)
0 (0.0%)
Child
A
12 (75.0%)
13 (81.2%)
1.000§
B
4 (25.0%)
3 (18.8%)
Previous bleeding

10 (62.5%)

7 (43.8%)

0.288¥

Previous esophageal varix
treatment

9 (56.3%)

10 (62.5%)

0.719¥

* Probability descriptive level of Student’s t test. ¥ Probability descriptive level of chi-square
test. § Probability descriptive level of Fisher’s exact test.

TABLE 2. Absolute and relative frequencies of complications for groups
in the study.
Variable

Group

P*

I (n=16)

II (n=16)

Early complication
Mental confusion
Epigastric pain
Pulmonary embolism
Mild bleeding

0 (0.0%)
3 (18.8%)
4 (25.0%)
2 (12.5%)

1 (6.3%)
1 (6.3%)
8 (50.0%)
1 (6.3%)

1.000**
0.600**
0.144*
1.000**

Late complication
Epigastric pain
Bleeding
Death

4 (25.0%)
0 (0.0%)
0 (0.0%)

0 (0.0%)
1 (6.3%)
2 (12.5%)

0.101**
1.000**
0.484**

* Probability descriptive level of chi-square test. ** Probability descriptive level of Fisher’s
exact test.

in group II. One patient died approximately four months after the
initial procedure due to upper GI hemorrhage; on the initial onemonth return visit, thrombosis of the treated vessel was identified,
thus it was presumed that bleeding from a separate varix adjacent
to the treated vessel occurred. The second patient died 40 days after
treatment due to sepsis of unknown origin. At the one-month return
visit, the patient was asymptomatic, no flow was observed in the
treated vessel and extrusion of cyanoacrylate had already started.
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In the 12 patients that developed pulmonary embolism, there
were no statistically significant differences regarding degree of
liver dysfunction, gastric varix type, number of sessions required
for obliteration, and quantity of cyanoacrylate used to achieve
obliteration. However, patients with embolism were found to have
significantly larger varices (3.85±1.08) compared to those without
this complication (3.04±0.90) (P=0.029) (TABLE 3).
TABLE 3. Comparison of embolism groups in the study
Variable

Embolism
No (n=20)
Yes (n=12)

P

Child
A
B

16 (80.0%)
4 (20.0%)

9 (75.0%)
3 (25.0%)

1.000§

Type
GOV2
IGV1

18 (90.0%)
2 (10.0%)

8 (66.7%)
4 (33.3%)

0.165§

Size of varices

3.04±0.90

3.85±1.08

0.029*

Number of sessions
1
2
3

15 (79.0%)
3 (15.8%)
1 (5.2%)

8 (72.7%)
3 (27.3%)
0 (0.0%)

0.776§

Cyanoacrylate
solution (mL)

1.95±1.51
Mean=1.00

2.73±1.90
Mean=2.00

0.164¥

* Descriptive level of probability of Student’s t test. ¥ Descriptive level of probability of
nonparametric Mann-Whitney test. § Descriptive level of probability of Fisher’s exact test.

Of the 16 patients from group I, 15 patients were re-evaluated
at months 1 and 4, with one patient lost to follow-up. Of these 15
patients, 11 were evaluated at the end of month 10, as one additional
patient was lost to follow-up, and three patients had not completed
the end of the post-treatment period. Of the 16 patients from group
II, all 16 patients were re-evaluated at one month. At month 4, 13 of
the 16 patients were evaluated, as two patients were deceased, and
one patient had not completed the end of post-treatment period.
Nine of these 13 patients were evaluated at the 10 month mark, as
four patients had not completed the end of the post-treatment period. The mean follow-up for all patients was 9.94 +/- 6.76 months.
Among the 16 patients treated in each group, there was an
immediate total flow decrease in the first session for 6 (37.5%)
group-I patients and 8 (50.0%) group-II patients (p=0.476). At the
one month follow-up visit, 11 (73.3%) patients in group I had total
thrombosis of the gastric varix and 12 (75%) patients in group II
had total thrombosis of the gastric varix (P=1). Four (25%) of the
16 patients from group II and 4 (26,7%) of the 15 patients in group
I required a second session within 30 days.
At month 4, total flow reduction within the treated vessel was
observed in 15/15 (100%) patients from group I and in 12/13 (92.3%)
patients from group II, with no statistical difference between the
groups. In 11 (73.3%) of the group I patients, and in 12 (80%) of
the group-II patients, the varices were obliterated with a single
treatment session. One (4%) recurrence was observed in group II,
which was documented at the 10-month follow-up evaluation. The
quantity of cyanoacrylate required for vessel obliteration was found
to be significantly lower in group I (TABLE 4).
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TABLE 4. Descriptive values for the variables: number of sessions required
to achieve obliteration, cyanoacrylate quantity, and number of coils used
in the procedure for Group I and Group II.
Group
Variable
P
I (n=15)
II (n=15)
1
11 (73.3%)
12 (80.0%)
Number of
2
3
(20.0%)
3 (20.0%)
1.000**
Sessions
3
1 (6.7%)
0 (0.0%)
Cyanoacrylate quantity
for obliteration (mL)
Number of
coils

1
2
3

1.40±0.74

3.07±1.94

0.002*

11 (73.4%)
2 (13.3%)
2 (13.3%)

*Probability descriptive level of nonparametric Mann-Whitney test. **Probability descriptive
level of Fisher’s exact test.

DISCUSSION

Hemorrhage resulting from the rupture of gastric varices is associated with high mortality rates and presents a high re-bleeding
risk(1,11). Additionally, as vascularization and hemodynamics of
gastric varices are not completely understood, treatment remains
difficult(8,12). Obliteration of these vessels with cyanoacrylate injection remains the conventional therapy of choice for treating
gastric varices(13-17), but the risk of polymer systemic embolization
is one of the reasons endoscopists are apprehensive about using
this technique.
EUS-guided interventions are increasingly advanced and are
used for various therapeutic purposes(18). EUS-guided coil combined with cyanoacrylate in order to reduce the risk of embolism
in the treatment of gastric varices was first described in 2011(7). In
this study, conducted by Binmoeller et al, EUS-guided coil and
cyanoacrylate treatment was found to yield a 100% success rate, as
hemostasis was achieved in all patients in the study. Additionally,
there were no procedure-related complications reported(7). Mean
quantity of cyanoacrylate was 1.4 mL/patient, the same observed
in our study (1.4 mL ± 0.74).
Our study is the first randomized controlled trial comparing
the conventional technique of cyanoacrylate injection with the
combined EUS-guided coil and cyanoacrylate injection technique.
Of note, although the primary prophylaxis of gastric varices is a
controversial issue, and is not yet recommended by the Baveno VI
consensus(19), some studies do indicate a benefit of treating specific
subsets of patients, particularly those with pseudotumoral gastric
varices. It has been demonstrated that incidence and mortality
rates in the prophylactic endoscopic treatment of gastric varices
GOV2 and IGV1 >10 mm were found to decrease when compared
to propranolol treatment(20). Due to the high hemorrhage incidence
of IGV1 and GOV2 gastric varices (78% and 54%, respectively)
and the severity of this type of bleeding, we treated patients with
these conditions prophylactically(19).
Of the 32 patients evaluated in our study, 26 (81.2%) had
GOV2 gastric varices and only 6 (18.8%) had IGV1 according to
Sarin classification. Thus, our patient population differs from the
earlier series reported by Romero-Castro et al.(8), in which half of
the patients had IGV1, and by Binmoeller et al.(7), in which 83.3%
of patients had IGV1.

The risk of severe and potentially fatal embolism with cyanoacrylate injection varies in the literature from 0%-2%(16,21-23).
The rate of pulmonary embolism was found to be higher in our
study than that described in most studies regarding cyanoacrylate
treatment(16,21,22,24). However, Romero-Castro et al.(8) presented rates
of embolism similar to our study, showing that 47% (9/19) of patients have a pulmonary embolism following EUS-guided therapy,
but, notably, and again similar to our methods, all patients in this
study underwent thorax CT scan despite remaining asymptomatic.
Analyzing our results, the association of coils with cyanoacrylate seems to reduce the risk of pulmonary embolism. Although
there was an important trend seen with the results, as the incidence
in absolute value was lower in the group treated with coils, no
statistically significant difference was found. We believe that the
results were not statistically significant due to the small number
of patients in our study; our sample size calculation was based on
literature data regarding adverse events with prior treatment with
cyanoacrylate only, as there are few data available on the combined
treatment with coils.
The size of gastric varices was shown to be a risk factor to the
occurrence of pulmonary embolism in our study. Larger varices
increased the risk of embolism, with a 70.0% positive predictive
value and 83.3% negative predictive value. On the other hand,
occurrence of IGV1 varices was not found to be a risk factor
pulmonary embolism, in opposition to the results described in a
previous study(1).
In a meta-analysis(25) evaluating treatment of gastric varices
with cyanoacrylate, fever and abdominal pain were described as
the most common complications after cyanoacrylate treatment,
occurring in 33% and 17% of patients, respectively. In our study,
epigastric pain was found to occur early in 18.8% of group-I
patients and 6.3% of group-II patients, whereas late abdominal
pain occurred in 25% and 0%, respectively. Additionally, no fever
was reported.
High hemostasis levels for gastric varices treated with cyanoacrylate were reported in the literature reaching 90%(16,26), but with
a high re-bleeding rate (up to 20%) within one year(22,24). We had
no cases of re-bleeding related to the treatment. However, during
follow-up, two cases of hemorrhage occurred in a presumed different focus from the initial treatment, as the treated varix was
confirmed to be obliterated on prior EUS visits. In a study(2) published in 2009, 23 patients were treated for primary and secondary
prophylaxis using the conventional technique with cyanoacrylate
injection. Obliteration of varices was achieved in 87% of patients
after an average 1.8 sessions/patient. During the mean 25.3-month
follow-up period, one (4.3%) patient presented with recurrence in
the treated vessel. These rates are comparable to those described
in group II of our study.
Additionally, in terms of recurrence after initial variceal obliteration, recurrence rates ranging from 0-30% have been reported in
the literature(27,28). However, follow-up through endoscopic imaging
alone is flawed both for confirming or excluding the presence of
gastric varices because on many occasions it is impossible to differentiate a mucosal fold from a varix. In our present study, EUS
Doppler images were performed one month after the first session,
permitting complementary treatment if necessary, which is believed
to have contributed to a lower recurrence rate.
Binmoeller et al.(29) followed patients treated with EUS-guided
coil and cyanoacrylate for an average of 6.5 months; 95.8% of their
patients required just one session to achieve obliteration of varices,
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which was a higher figure compared to 73.3% found in our study.
This might be explained by the fact that in the aforementioned
study, more than one coil and more than one vial of cyanoacrylate
were used per session, which is different from the methods of our
study. No patient had recurrence of the treated vessel at the end
of the follow-up period in either study.
The largest case series (30) using the combined technique
included 152 patients. In this series, the majority of patients
(69%) had either active bleeding during the procedure or recent
bleeding history. Authors demonstrated technical success in more
than 99% of cases; vessel obliteration was confirmed in 93% of
cases with EUS follow-up, and obliteration was achieved with a
single session in 79% of patients, similar to the obliteration rate
found in our trial at the four month follow-up, when all evaluated
patients presented with total thrombosis of the treated vessel. A
complication rate of 7% was reported by those authors, including one (1%) patient with symptomatic pulmonary embolism.
While these results are quite promising, the method used by these
authors differs technically from ours. In this study, the authors
immediately repeated the technique until complete thrombosis
was achieved; in our study, we used only one coil plus one vial
of cyanoacrylate in the first session, regardless of whether or
not complete thrombosis was achieved. Thus, in our study, only
six group-I patients and eight group-II patients had immediate
complete thrombosis. However, at the one month follow-up,
thrombosis was completed in 11 patients from group-I and 12
from group-II, which highlights that there is likely an existing
delayed effect of the therapy, regardless of the technique used.
Given costs using coils are significantly higher, which has limited
the widespread implementation of this technique(8), it would be
interesting for further studies to investigate the long-term outcomes of patients treated more aggressively to achieve complete
thrombosis during their initial session, versus those that were
managed more conservatively during their initial session, but
ultimately reached complete thrombosis at follow-up.
Our study has several limitations. One limitation, as mentioned
above, is the small number of cases included in our randomized
controlled trial. Although our sample size calculation indicated
we only needed 32 patients in our study, this calculation was based
only on data from prior studies which used cyanoacrylate only.
Additionally, we did have significant loss to follow-up in our study.
While we do not believe that this impacted our primary outcome,
as all 32 patients underwent CT imaging to evaluate for pulmonary embolus within one week of the study, we do think that this
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affected our power to analyze the secondary outcomes of the study.
If we had a larger sample size, we believe we could have identified
other significant differences between the two study groups. We
also acknowledge that not using EUS-guided imaging to inject
the cyanoacrylate in group II may be a bias in the comparison of
the methods; however, as the standard treatment for gastric varices
is still the non-EUS-guided injection of cyanoacrylate, we chose
to compare the new technique with the conventional treatment.
In summary, there is no statistical difference between EUSguided coils plus cyanoacrylate versus conventional cyanoacrylate
technique in relation to the incidence of embolism. However, a
greater tendency towards embolism was observed in the group
treated using the conventional technique. Both techniques have
similar efficacy in the obliteration of varices. Given the small sample
size of our pilot data, our results are insufficient to prove the clinical
benefit of the combined technique, and do not yet justify its use,
especially in light of higher cost. However, given the trend toward
improved results, studies with larger sample size are required for
further investigation.
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RESUMO – Contexto – Uma das complicações mais temidas com o uso de cianoacrilato para tratamento de varizes gástricas é a ocorrência de embolia
sistêmica potencialmente fatal. Assim, os endoscopistas estão se aprimorando com novas técnicas, incluindo o uso de coils endoscópico, como uma
opção de tratamento potencialmente mais segura e eficaz. No entanto, nenhum estudo foi realizado comparando as duas técnicas. Objetivo – Este
estudo tem como objetivo comparar a segurança e eficácia da injeção de coil com cianoacrilato guiados por ultrassom endoscópico versus a técnica
convencional de injeção de cianoacrilato. Design – Um ensaio piloto controlado aleatoriamente. Métodos – Os pacientes randomizados para o grupo
I foram tratados com coil + cianoacrilato e os do grupo II apenas com cianoacrilato. O fluxo dentro da variz foi avaliado imediatamente após a sessão
de tratamento e um mês após o tratamento inicial. Se a trombose foi confirmada, o acompanhamento adicional era realizado em 4 e 10 meses após o
tratamento inicial. Todos os pacientes foram submetidos a uma tomografia computadorizada torácica após o procedimento. Resultados – Um total de
32 pacientes, 16 em cada grupo, foram acompanhados por uma média de 9,9 meses (variação de 1-26 meses). Imediatamente após o procedimento, 6
(37,5%) pacientes do grupo I e 8 (50%) pacientes do grupo II apresentaram redução total do fluxo no vaso tratado (P=0,476). Após 30 dias, 11 (73,3%)
pacientes do grupo I e 12 (75%) pacientes do grupo II apresentaram trombose da variz. Em ambos os grupos, a maioria dos pacientes necessitou de
apenas uma única sessão para obliteração da variz (73,3% no grupo I versus 80% no grupo II). Embolia pulmonar assintomática ocorreu em 4 (25%)
pacientes do grupo I e em 8 (50%) pacientes no grupo II (P=0,144). Nenhuma diferença significativa entre os grupos foi observada. Conclusão – Apesar
de não haver diferença estatística entre os dois grupos em relação à incidência de embolia neste estudo piloto, observou-se maior tendência de embolia
no grupo tratado pela técnica convencional.
DESCRITORES – Endossonografia. Cianoacrilatos. Varizes esofágicas e gástricas. Hemorragia gastrointestinal.
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Mr. Editor,

Achalasia is a disorder of the lower esophagus in which
its sphincter is unable to relax even during a peristaltic reflex.
Its development is related to the loss of both Auerbach’s (myenteric) and Meissner’s (submucous) plexuses of the distal
esophagus and lower sphincter, due to a neurodegenerative
process that may be autoimmune or secondary to an infection. In Brazil, Chagas disease is one of this disorder’s main
etiologies, by promoting the destruction of the myenteric
plexus due an inflammatory response to the Trypanosoma
cruzi. The Chagas megaesophagus is one of its presentations, consisting of the addition of achalasia to ineffective
peristalsis that results in esophageal dilatation(1).
The world’s incidence of achalasia is about 1/100,000
and, because of its chronicity, its prevalence is about 9 to
10/100,000. It is estimated that, currently, about 1 million
chronic Chagas patients live in Brazil. Megaesophagus affects about 7% to 10% of these patients, manifesting during
about 20 to 40 years old(1-3). The main symptom of this condition is the long-lasting dysphagia, that may be followed by
regurgitation, retrosternal pain, heartburn and sialorrhea.
When facing symptoms like dysphagia, it is necessary, at
first, to exclude diagnostic hypothesis of gastroesophageal
reflux disease, mechanical obstruction of esophagus, or
malignancy, since those are more prevalent; then, it must be
proceeded the investigation of esophageal motility disorders,
such as achalasia(4).
Because of this illness’ importance in our setting, and
because of the need of accessible radiologic methods that
allow diagnosis, classification and follow-up of patients, the
barium-based contrast radiography of the esophagus (esophagogram) is still highlighted in the spite of more modern

methods. The contrast radiography of the esophagus almost
always confirms the diagnosis of megaesophagus(5), and it
can be used to classify the case’s severity according to the
classification of Rezende. (FIGURE 1).

FIGURE 1. Radiologic groups of the Chagas esophagopathy according
to the classification of Rezende. From left to right: group I – unchanged
caliber, discreet contrast retention (asterix – gastric bubble); group
II – moderate increase of caliber, contrast retention and tertiary waves;
group III – large increase of caliber and hypotonia; group IV – dolico-megaesophagus(3).

In commemoration of the 35 years of this classification,
developed by the emeritus professor of our school, we write
this letter aiming to reiterate its singularly relevant attributes:
it is based on an accessible radiographic technic in the context
of Brazil’s radiologic services, it is genuinely Brazilian, it is
useful in our hardships, and it uses simple criteria to compose
an objective and assertive analysis for the continuity of the
patient’s follow-up(5,6).
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It should be emphasized that, even though there are
several technological advances in the field of diagnosis of
esophageal impairment due to Chagas, such as the highresolution esophageal manometry, as well as new reclassifications of megaesophagus, such as those which utilize
physiological criteria, the utility of the classification of
Rezende remains paramount for the operatory orientation
of the illness amongst Brazilian surgeons(7).
This classification evaluates changes of motility (presence of tertiary waves, and hypokinesia and akinesia),
slowing of the emptying velocity, changings of caliber, and
presences of liquids and barium and presence of the “bird
beak” sign. Once the imaging is analyzed, the patient is clas-

sified in degrees I-IV. It is believed that a well-done clinical
history added to positive serologic testing for Chagas and
radiologic changes in the simple and filmed esophagogram
are sufficient for diagnosing the disease(3,8). Therefore, when
applied to clinical-epidemiologic setting that points out to
Chagas disease, the classification of Rezende, through the
esophagogram, is an extremely useful and accurate tool to
consolidate this diagnosis.
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Dear Editor of Archives of Gastroenterology,
In the first issue of 2017we published the paper entitled
“New index for the diagnosis of liver fibrosis in Schistosomiasis
mansoni”(1), which describes a new score to predict the pattern of
periportal fibrosis in patients with schistosomiasis mansoni.
Recently, reassessing our dataset used in this published paper
drive application in clinical practice, we detected that results
presented in TABLE 2 (page 53), referring to the cut-off points
separating the fibrosis groups, were incorrect.

The formula proposed to index is:
Coutinho-index = AP(/ULN)/ platelet count (x109 cel/mm3)
x 100, where AP = alkaline phosphatase and ULN = upper limit
of normality.
Seeking the error, after some calculations, we found out that
in the final version of published article, the serum levels of ALP
“weren’t” divided by ULN.
After error detection, we revised and restored all calculations dividing the serum levels of AP by ULN. The results are
highlighted in red and should now be placed (TABLES 1 and 2
and FIGURE 1).

TABLE 1. Univariate analysis of serum levels of biomarkers in 116 patients with schistosomiasis mansoni.
Periportal fibrosis group
Biomarkers

P value*

A+B (median) n = 19

C+D (median) n = 48

E+F (median) n = 49

Alanine aminotransferase (/ULN)

0.61 (0.45-0.71)

0.67 (0.46-0.92)

0.77 (0.61-1.12)

0.0052b

Aspartate aminotransferase (/ULN)

0.61 (0.52-0.71)

0.75 (0.58-1.05)

0.87 (0.71-1.13)

<0.001b

γ-Glutamyl transferase (/ULN)

0.55 (0.38-0.74)

0.87 (0.49-1.94)

1.52 (0.92-3.13)

<0.001b

Alkaline phosphatase (/ULN)

0.57 (0.38-0.68)

0.90 (0.41-2.40)

1.14 (0.43-4.62)

< 0.0001b; <0.001c

22.5 (19-37.1)

32.7 (20.7-50.6)

67.8 (37.6-102.8)

<0.001b;c

1.5 (0-2.2)

0.8 (0-4.4)

1.5 (0-4.7)

-

IL-13 (pg/mL)

26.4 (20.4-42.8)

26.6 (16.7-38.4)

26.4 (15-5-39-8)

-

TGF-β (pg/mL)

58.350 (40.698-74.929)

35.534 (14.085-56.575)

23.793 (14.442-36.410)

<0.001b

227 (209-279)

176.5 (125.8-232.8)

94 (69-123.5)

< 0.0001a; b; <0.001c

Hyaluronic acid (ng/ml)
TNF-α (pg/mL)

Platelet count (x109 cel/mm³)

A+B = without PPF; C+D = mild to moderate PPF; E+F = advanced PPF; ULN – upper limit of normality; *Mann-Whithey test; Median (P25-P75). a – A+B x C+D; b - A+B x E+F; c - C+D x E+F.
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TABLE 2. Performance of the Coutinho-index as predictors of the periportal fibrosis patterns in 116 schistosomiasis patients.
n (%)

n (%)

95% CI

95% CI

95% CI

%

%

A+B (n=19)

C+D+E+F (n=97)

AUC
0.907

Sensitivity

Specificity

PPV

NPV

17 (89.5)
2 (10.5)

18 (18.5)
79 (81.4)

81.4

94.7

97.5

48.6

A+B (n=19)

C+D (n=48)

Sensitivity

Specificity

PPV

NPV

17 (89.5)
2 (10.5)

14 (29.2)
34 (70.8)

70.8

89.5

94.4

54.8

A+B (n=19)

E+F (n=49)

Sensitivity

Specificity

PPV

NPV

17 (89.5)
2 (10.5)

1 (2)
48 (98)

98

94.7

96.0

94.4

C+D (n=48)

E+F (n=49)

Sensitivity

Specificity

PPV

NPV

31 (64.6)
17 (35.4)

4 (8.2)
45 (91.8)

91.8

64.6

72.6

88.6

Coutinho-index
Cut off
< 0.33
≥ 0.33

Coutinho-index
Cut off
< 0.30
≥ 0.30

Coutinho-index
Cut off
< 0.33
≥ 0.33

Coutinho-index
Cut off
< 0.51
≥ 0.51

AUC
0.819

AUC
0.994

AUC
0.791

Coutinho-index = AP (/ULN)/ Platelet count (x109 cel/mm3) x 100. A+B = without PPF; C+D+E+F = with PPF; C+D = mild to moderate PPF; E+F = advanced PPF. PPV: positive predictive
value; NPV: negative predictive value.
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FIGURE 1. Coutinho-index ROC curves for groups of periportal fibrosis in Schistosomiasis mansoni patients. A) A+B x C+D+E+F. AUC=0.907. B) A+B x C+D. AUC=0.819. C) A+B x E+F.
AUC=0.994. D) C+D x E+F. AUC=0.791. A+B= without PPF; C+D+E+F= with PPF; C+D= mild to moderate PPF; E+F= advanced PPF.

Despite the alteration of the alkaline phosphatase averages/
ULN observed in TABLE 1, there were no substantial changes in
ROC curves and the sensitivity and specificity between the groups
studied (TABLE 2).

We apologize to the Editorial Board of the Archives of Gastroenterology for any inconvenience caused to the Journal or its
readers, but we feel forced to repair our failure.
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