
0 
 

 

 

 

 

 

 

 

 

MESTRADO INTEGRADO EM MEDICINA  

 

 

 

 

Frequency and risk factors for malignant 

evolution of gastric hyperplastic polyps in a 

country with intermediate-high risk for 

gastric cancer 

Maria Luísa Faro Fernandes 

M 
2024 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 



1 
 

 

 

 

 

 

 

   

                                                                                                                                     Maria Luísa Faro Fernandes 

 

Frequency and risk factors for malignant evolution of gastric hyperplastic 

polyps in a country with an intermediate-high risk for gastric cancer 

 

Frequência e fatores de risco para a transformação maligna de pólipos 

gástricos hiperplásicos num país com risco de cancro gástrico intermédio-alto 

 

Mestrado Integrado em Medicina 

 

Área: Gastrenterologia 

Tipologia: Dissertação 

 

Trabalho efetuado sob a Orientação de: 

                                      Professor Doutor Rui Jorge Guedes Morais  

                                                            E sob a Coorientação de: 

Professor Doutor João Cláudio Faria dos Santos Antunes 

Trabalho organizado de acordo com as normas da revista: 
Gastrointestinal Endoscopy 

  

Março, 2025 



2 
 

 

UC Dissertação - DECLARAÇÃO DE INTEGRIDADE 

 

 

 

 

Eu, Maria Luísa Faro Fernandes abaixo assinado, nº mecanográfico 201907503, estudante do 6º 

ano do Ciclo de Estudos Integrado em Medicina, na Faculdade de Medicina da Universidade do 

Porto, declaro ter actuado com absoluta integridade na elaboração do meu trabalho de 

Dissertação ou Monografia.  

Neste sentido, confirmo que NÃO incorri em plágio (acto pelo qual um indivíduo, mesmo por 

omissão, assume a autoria de um determinado trabalho intelectual, ou partes dele). Mais declaro 

que todas as frases que retirei de trabalhos anteriores pertencentes a outros autores, foram 

referenciadas, ou redigidas com novas palavras, tendo colocado, neste caso, a citação da fonte 

bibliográfica. 

 

Faculdade de Medicina da Universidade do Porto, 21/02/2025 

 

Assinatura conforme cartão de identificação:  

 

_______________________________________________ 

 

 

 

 

 

 

 

 

 

 



3 
 

 

UC Dissertação – DECLARAÇÃO DE REPRODUÇÃO 

 

 

NOME 

Maria Luísa Faro Fernandes 

 

NÚMERO DE ESTUDANTE     E-MAIL 

201907503 luisafaro21@gmail.com 

 

DESIGNAÇÃO DA ÁREA DO PROJECTO 

Gastrenterologia 

 

TÍTULO DISSERTAÇÃO 

Frequency and risk factors for malignant evolution of gastric hyperplastic polyps in a country 

with an intermediate-high risk for gastric cancer 

 

 

ORIENTADOR  

Professor Doutor Rui Jorge Guedes Morais 

 

COORIENTADOR  

Professor Doutor João Cláudio Faria dos Santos Antunes 

 

ASSINALE APENAS UMA DAS OPÇÕES: 

É AUTORIZADA A REPRODUÇÃO INTEGRAL DESTE TRABALHO APENAS PARA EFEITOS DE 

INVESTIGAÇÃO, MEDIANTE DECLARAÇÃO ESCRITA DO INTERESSADO, QUE A TAL SE COMPROMETE.  

 



4 
 

É AUTORIZADA A REPRODUÇÃO PARCIAL DESTE TRABALHO (INDICAR, CASO TAL SEJA NECESSÁRIO, 

Nº MÁXIMO DE PÁGINAS, ILUSTRAÇÕES, GRÁFICOS, ETC.) APENAS PARA EFEITOS DE INVESTIGAÇÃO, 

MEDIANTE DECLARAÇÃO ESCRITA DO INTERESSADO, QUE A TAL SE COMPROMETE.  

 

DE ACORDO COM A LEGISLAÇÃO EM VIGOR, (INDICAR, CASO TAL SEJA NECESSÁRIO, Nº MÁXIMO DE 

PÁGINAS, ILUSTRAÇÕES, GRÁFICOS, ETC.) NÃO É PERMITIDA A REPRODUÇÃO DE QUALQUER PARTE 

DESTE TRABALHO. 

 

 

Faculdade de Medicina da Universidade do Porto, 21/02/2025 

 

Assinatura conforme cartão de identificação:  

______________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 
 

UC Dissertação - DECLARAÇÃO DE TRANSPARÊNCIA 

RELATIVAMENTE À UTILIZAÇÃO DE FERRAMENTAS DE CHATBOT 

GENERATIVO BASEADAS EM LARGE LANGUAGE MODELS 

 

 

 

 

Eu, Maria Luísa Faro Fernandes, abaixo assinado, nº mecanográfico 201907503, estudante do 6º 

ano do Ciclo de Estudos Integrado em Medicina, na Faculdade de Medicina da Universidade do 

Porto, declaro que: 

 

 Não procedi à utilização de ferramentas de chatbox generativo baseadas em large language 

models para nenhuma das tarefas no contexto do meu trabalho de Dissertação ou Monografia 

 Procedi à utilização de ferramentas de chatbox generativo baseadas em large language models 

no contexto do meu trabalho de Dissertação ou Monografia, encontrando-se todas as interacções 

(prompts e respostas) transcritas em anexo bem como a indicação das aplicações utilizadas.  

  

Neste sentido, confirmo que a eventual utilização de ferramentas de chatbox generativo baseadas 

em large language models no contexto do meu trabalho de Dissertação ou Monografia foi 

exclusivamente descrita na sequência de prompts e respostas transcritos em anexo e nas 

aplicações indicadas. 

 

Faculdade de Medicina da Universidade do Porto, 21/02/2025 

 

Assinatura conforme cartão de identificação:  

________________________________________________ 

 

 

 

 

 



6 
 

Frequency and risk factors for malignant evolution of gastric hyperplastic polyps 

in a country with an intermediate-high risk for gastric cancer 

Rui Morais*1, Luísa Fernandes*2, Maria João Almeida1, Inês Marques3, Sofia Xavier3, 

Ana Teresa Ferreira4, Ricardo-Küttner Magalhães4, Ricardo Marcos-Pinto4, Nuno 
Gonçalves5, Diogo Libânio5, Mário Dinis-Ribeiro5, Patrícia Vaz Conde6, Joana Neves6, 
Aníbal Ferreira6, Catarina Bravo7, André Bargas7, Alexandre Ferreira7, Ana Craciun8, 
Miguel Moura8, Luís Correia Gomes9, Margarida Marques1, Bernardo Sousa-Pinto10, 

Irene Gullo11, Fátima Carneiro11, José Cotter3, Guilherme Macedo+1, João Santos-

Antunes+1 

1Serviço de Gastrenterologia, Unidade Local de Saúde do São João 

2Faculdade de Medicina da Universidade do Porto 

3Unidade Local de Saúde do Alto Ave 

4Unidade Local de Saúde de Santo António 

5Instituto Português de Oncologia do Porto 

6Unidade Local de Saúde de Braga 

7Hospital Beatriz Ângelo 

8Unidade de Saúde Local de Santa Maria 

9Instituto Português de Oncologia de Lisboa 

10Departamento de Medicina da Comunidade, Informação e Decisão em Saúde, 

Faculdade de Medicina da Universidade do Porto 

11Serviço de Anatomia Patológica, Unidade Local de Saúde do São João 

* Both authors contributed equally 

 

 

 

 

 

 

 

Corresponding Author: 

Maria Luísa Faro Fernandes 

+351936198436 

luisafaro21@gmail.com 

Faculty of Medicine, University of Porto, Portugal 

Alameda Professor Hernâni Monteiro 

4200-319, Porto, Portugal 

 



7 
 

Author Contributions: 

Rui Morais – Conceptualization, Methodology, Validation, Writing – Review & Editing, 

Supervision. 

Luísa Fernandes – Methodology, Data collection, Statistical analysis, Writing – original 

draft. 

Maria João Almeida – Methodology, Data collection, Writing – Review & Editing. 

Inês Marques, Sofia Xavier, Ana Teresa Ferreira, Ricardo-Küttner Magalhães, Ricardo 

Marcos- Pinto, Nuno Gonçalves, Diogo Libânio, Mário Dinis-Ribeiro, Patrícia Vaz Conde, 
Joana Neves, Aníbal Ferreira, Catarina Bravo, André Bargas, Alexandre Ferreira, Ana 

Craciun, Miguel Moura, Luís Correia Gomes, Margarida Marques – Data collection. 

Irene Gullo – Conceptualization, Methodology. 

Fátima Carneiro - Conceptualization, Methodology. 

Bernardo Sousa-Pinto – Methodology, Statistical analysis. 

José Cotter - Critical review of the article. 

Guilherme Macedo - Critical review of the article. 

João Santos-Antunes – Conceptualization, critical review of the article. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

Keywords: Gastric Hyperplastic Polyps, Neoplastic Transformation, Gastric Cancer, 

Retrospective Cohort. 

ABSTRACT 

Background and Aims: Gastric hyperplastic polyps (GHPs) carry a neoplastic 

transformation risk of up to 5%, with previous studies indicating an increased risk with 

larger polyp size. We aimed to evaluate the frequency and risk factors of its malignant 

transformation in a Portuguese cohort. 

Methods: A multicentric retrospective cohort study was conducted including all patients 

undergoing endoscopic resection of GHPs ≥10mm from January 2013 to December 

2024 in Portuguese tertiary reference centers. Patients with hereditary polyposis 

syndromes were excluded. Demographic, clinical, endoscopic, and histopathological 

data were collected. 

Results: A total of 782 GHPs from eight centers were evaluated. Evidence of advanced 

gastritis stage (OLGIM≥3) and synchronous gastric neoplasia was present in 57 (10.2%) 

and 37 (4.7%) cases, respectively. Most GHPs were removed by endoscopic mucosal 

resection (86.6%); Neoplastic transformation was observed in 33 polyps (4.2%) – 25 

(3.2%) low/high-grade dysplasia and 8 (1.0%) adenocarcinomas; the resection was non-

curative in 30.3% of cases. In the multivariate analysis, OLGIM≥3 (OR 4.994, 95%CI 

1.036-24.065), lesion size ≥25 mm (OR 7.973, 95%CI 7.973 (1.242-51.180), 

flat/depressed morphology (OR 9.57, 95%CI 1.096-83.712) and synchronous gastric 

neoplasia (OR 16.956, 95%CI 2.737-105.045) were independently associated with a 

higher risk of neoplastic transformation. 

Conclusions: The risk of malignant transformation of GHPs is non-negligible, with lesion 

size, morphology and concomitant precancerous gastric conditions/lesions being 

associated with a higher risk. Nevertheless, the rate of non-curative endoscopic 

resection is high. The identification of these features may contribute to optimizing 

endoscopic resection techniques and surveillance strategies in high-risk patients. 
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INTRODUCTION AND BACKGROUND 

Gastric hyperplastic polyps (GHPs) represent one of the most common types of gastric 

polyps globally and are particularly common among populations with a high prevalence 

of Helicobacter pylori (HP) infection (1, 2). 

GHPs are thought to result from excessive proliferation and increased exfoliation of 

foveolar cells. Contrary to fundic gland polyps which can arise in healthy mucosa, GHPs 

are usually found in patients with pre-existent inflammatory gastric conditions (3). 

Although the exact pathophysiology of GHPs remains incompletely understood, recent 

studies have shed light on several possible mechanisms. Hypergastrinemia has 

emerged as a key factor, with studies linking conditions such as HP infection gastritis 

and autoimmune gastritis to aberrant mucosal proliferation and GHP formation (4-7).  

While the majority of GHPs are benign, the risk of neoplastic transformation is non-

negligible - 0.8%-9.7% are estimated to progress to dysplasia and 0.6%-3.7% may 

develop adenocarcinoma (8-14). Previous studies identified lesion size, history of 

anemia, pedunculated morphology and concomitant epithelial precancerous conditions 

and lesions in the surrounding mucosa as possible risk factors for the neoplastic 

progression of GHPs  (9, 11, 13, 15). Moreover, a previous study has suggested a higher 

malignancy risk in the surrounding gastric mucosa than in the polyp itself (10). 

Current guidelines offer differing recommendations for the management of GHPs. The 

American Society of Gastrointestinal Endoscopy  advocates for the removal  of GHPs 

≥0.5 cm (16), while the British Society of Gastroenterology proposes endoscopic 

resection of all symptomatic GHPs, as well as those larger than 1 cm or exhibiting a 

pedunculated morphology (17). Nevertheless, many questions remain regarding the 

identification of high-risk patients for neoplastic transformation and the endoscopic 

management of these lesions.  

Therefore, our multicentric study aimed to evaluate the frequency and risk factors for 

neoplastic transformation of GHPs, as well as clinical and oncological outcomes after 

endoscopic resection, in a country with intermediate-high risk for gastric cancer.  

 

MATERIALS AND METHODS  

Study Design, patient selection and data extraction 

We conducted a retrospective analysis from 8 centers in Portugal. Patients consecutively 

undergoing endoscopic resection of GHPs during a 12-year period (January 2013-

December 2024) were screened for eligibility. 

Patients were enrolled in the study if they met the inclusion criteria: (1) age ≥ 18 years, 

and (2) GHPs ≥ 10 mm. Patients with hereditary cancer syndromes were excluded from 

the participant selection. 

Retrospectively collected data was obtained from electronic medical records. 

Written informed consent was obtained before endoscopic resection of GHPs. The study 

was approved by the Ethics Committee from the coordinating center (Unidade Local de 
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Saúde de São João, Porto, Portugal; reference 350/2024). This study followed 

Strengthening the Reporting of Observational Studies in Epidemiology guidelines. (18) 

Endoscopic procedure 

All procedures were performed by senior endoscopists/advanced trainees.  

Peri-procedure adverse effects (AEs) included major bleeding (hematemesis, melena or 

anemia), perforation and anesthetic adverse events in the first 7 days after the 

procedure. Delayed AEs were eligible if they occurred within 30 days after the index 

endoscopic resection. Intraprocedural bleeding (IPB) was defined as persistent bleeding 

requiring endoscopic hemostasis. Post-procedural bleeding (PPB) was defined as 

clinically significant bleeding (hematemesis, melena, or hemoglobin decrease >2 g/dL) 

resulting in an emergency department visit, admission, or intervention (endoscopy, 

angioembolization, surgery). Overall AEs included peri-procedure plus delayed AEs.  

Technical success was defined as the complete removal of all macroscopically visible 

tissue during the index endoscopic resection procedure. 

En-bloc resection was considered if the lesion was retrieved in a single specimen or 

piecemeal if it was removed in more than one fragment. 

In GHPs with neoplastic components, R0 resection was considered whenever 

pathological evaluation showed free horizontal and vertical margins  in an en-bloc 

resected specimen. The probability of curative resection was reported according to the 

2022 European Society of Gastrointestinal Endoscopy (ESGE) ESD guidelines criteria  

(19). 

We assumed recurrence of the GHP if it reappeared on the previous area of resection.  

Synchronous gastric neoplasia was considered if detected within 6 months of the index 

endoscopic resection procedure of GHP. If detected >6 months, it was considered 

metachronous neoplasia.  

Histopathological examination 

All the specimens collected were analyzed by board-certified pathologists. GHPs with 

evidence of neoplasia were then reviewed by two expert pathologists with experience in 

gastrointestinal pathology (IG, FC). 

Modified Giemsa staining was performed in tissue sections obtained from formalin-fixed 

paraffin-embedded blocks of the gastric biopsies for evaluation of H. Pylori infection.  

For evaluation and staging of gastritis, in patients in which at least two biopsies from both 

the gastric antrum and body were obtained in separate vials, the Operative Link for 

Gastritis Assessment (OLGA) and Operative Link for Gastric Intestinal Metaplasia 

(OLGIM) scores were retrospectively calculated (20-23). OLGA/OLGIM = 0 was defined 

as the absence of atrophic gastritis (AG)/intestinal metaplasia (IM). Extensive AG/GIM 

was defined as OLGA/OLGIM III–IV and non-extensive/focal AG/IM as OLGA/OLGIM I–

II. 
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Evaluated Outcomes 

The main evaluated outcome was the frequency and risk factors for neoplastic 

transformation of GHPs.  

Additional outcomes were: a) the frequency of polyp recurrence, b) frequency of 

synchronous and metachronous neoplastic lesions and c) the efficacy and safety of 

endoscopic resection techniques in the management of these lesions.  

Statistical Analysis 

Qualitative variables were described as relative and absolute frequencies. Missing data 

was excluded from percentages. Quantitative variables were described with mean, 

median and interquartile range (IQR). Continuous variables were compared using the 

student t or Mann–Whitney tests, whereas chi-square or Fisher exact tests were used 

for categoric variables. For variables with missing data, no imputation methods were 

applied. 

Binary logistic regression was used to identify factors associated with neoplastic 

transformation. Variables having p< 0.05 on univariate analysis were incorporated into a 

stepwise multivariate regression model to confirm its independent association with the 

expected outcome. All significance levels were set at p < 0.05. 

All data was arranged, processed, and analyzed with SPSS ® v.29.0 data (Statistical 

Package for Social Sciences), Chicago, USA.  

RESULTS 

Patient characteristics and risk factors for malignancy 

Between January 2013 and December 2024, 782 GHPs from 656 patients were included 

in the study and further analyzed. 

In Table 1 we describe patient and GHP characteristics, comparing GHPs with and 

without neoplastic transformation. In our sample, 58.8% of cases were female and the 

median age was 68 years (IQR 60-75 years), with no statistically significant differences 

between groups. Symptoms at diagnosis were evident in almost half of the cases, being 

iron-deficiency anemia (25.4%) and dyspeptic symptoms (26.5%) the most frequent. 

There was a history of current/past smoking in 16.6% of cases, being significantly more 

frequent in the group with neoplasia (OR 2.660, 95%CI 1.039-6.811, p=0.041). No 

statistically significant differences were observed between groups regarding the history 

of alcohol consumption or chronic liver disease. A family history of gastric neoplasia was 

reported in 17.5% of cases (GHP with neoplasia group 13.0% vs. 17.7% GHP without 

neoplasia).   

There was a frequency of H. pylori infection in 42.9% of patients with GHP neoplasia 

versus 27.3% in the group without neoplasia (OR 2.001, 95%CI 0.930-4.309, p=0.076). 

The frequency of advanced gastritis stages (OLGA and OLGIM ≥3) was significantly 

higher in GHPs neoplasia - OLGA≥3 (OR 3.519, 95%CI 1.320-9.385, p=0.012); OLGIM 

≥3 (OR 5.705, 95%CI 2.149-15.148, p<0.001).  

Synchronous gastric neoplasia was diagnosed in 4.7% of cases, being significantly more 

frequent in GHPs with neoplastic transformation (OR 5.147; 95% CI 1.981-13.374; 
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p<0.001). A detailed characterization of synchronous neoplasia and its management in 

the follow-up is reported in Supplementary Table 1. 

Lesion Characteristics 

The median lesion size was 15 mm (IQR 12-20). GHPs >25 mm were associated with 

an increased risk of neoplastic progression of the polyp (OR 4.152; CI 1.900-9.072, 

p<0.001). 

The average number of polyps per patient was 2, ranging from 1 to 100 polyps. Nearly 

all polyps were located in the antrum (63.4%) or body (32.1%). Most had a predominant 

polypoid morphology (96.8%) with the remaining being flat (2.2%) or depressed (1.1%) 

lesions. In univariate analysis, non-polypoid morphology was associated with a 

significantly higher risk of neoplastic progression (OR 6.473; CI 2.265-18.501, p<0.001).  

Endoscopic resection techniques and adverse events 

In Table 2, we describe the endoscopic resection techniques performed as well as the 

reported adverse events. The majority of GHPs were removed by endoscopic mucosal 

resection (EMR) (86.6%), followed by cold snare polypectomy (8.1%), endoscopic 

submucosal dissection (ESD) (3.6%) and cold snare EMR (1.7%). 72.7% of the GHPs 

with neoplastic transformation were removed by EMR and 21.2% by ESD. The technical 

success rate was 99.9%. Endoscopic resection was not possible in a large (50 mm) 

sessile lesion of the gastric body – the patient was submitted to a total gastrectomy, with 

the surgical specimen revealing a GHP with concomitant adenocarcinoma (pT1a, without 

lymphovascular invasion).  

En-bloc removal was achieved for 86.6% of cases (81.8% of malignant GHPs). The 

overall AE rate was 13.8%, in most cases due to major periprocedural bleeding. No 

patient experienced gastric perforation and only one had anesthetic adverse events. The 

rate of PPB was 1.2%. 

Histopathological characteristics of the neoplastic lesions  

Analysis of the histopathological reports revealed that 33 GHPs (4.2%) had evidence of 

neoplastic transformation. The histopathological characteristics of these lesions are 

detailed in Table 3. Among these, 13 GHPs had low-grade dysplasia (39.4%), 12 polyps 

had high-grade dysplasia (36.4%) and 8 had adenocarcinoma (24.2%). A complete R0 

resection was achieved in 85.2% of cases, while 14.8% had a R1 resection status. 

Regarding the staging of GHPs with adenocarcinoma, 87.5% were classified as T1a and 

12.5% were T1b>SM1. Positive vertical margins were identified in 25% of cases of 

adenocarcinoma (n=2). According to the ESGE Guidelines criteria, the resection was 

non-curative in 28.1% - 21.9% had a local risk resection and 6.1% had a high-risk 

resection. Of these, one was submitted to surgery with evidence of residual 

adenocarcinoma in the surgical specimen.  

In the multivariate analysis, OLGIM≥3 (OR 4.994, 95%CI 1.036-24.065), lesion size ≥ 25 

mm (OR 7.973; 95%CI 1.242-51.180), flat/depressed morphology (OR 9.57, 95%CI 

1.096-83.712) and synchronous gastric neoplasia (OR 16.956, 95% CI 2.737-105.045) 

were independently associated with a higher risk of neoplastic transformation of the GHP. 
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Long-term outcomes 

The median follow-up time was 19 months (IQR 5-50). 42.3% of GHPs recurred during 

follow-up (43.7% in the group without neoplasia vs. 22.6% in the group with neoplasia, 

p=0.024). In the group with GHP neoplasia, the recurrence rate was 13.0% in those with 

very low-risk resection while it was 57.1% in those with local-risk resection (p=0.043).  

Metachronous neoplasia was evident in 6.2% of cases (6.1% in the group without 

neoplasia vs. 7.1% in the group with neoplasia; p=0.688), after a median follow-up of 23 

months (IQR 10-40). Characterization and median follow-up time until metachronous 

neoplasia is reported in Supplementary Table 1. 

DISCUSSION 

This multicentric study aimed to evaluate the frequency and predictors of neoplastic 

progression of GHPs in a population with a moderate to high risk for gastric cancer. We 

found an overall frequency of neoplastic transformation of GHPs of 4.2%. Besides, we 

found that lesion size and morphology, as well as concomitant advanced gastritis stages 

and synchronous neoplasia are significant predictors for neoplastic transformation.   

Previous Asian studies reported a frequency of neoplastic transformation of GHPs 

ranging from 0.53%-16.4% of dysplasia and 0.07%-4.5% of adenocarcinoma (9, 12, 13, 

15, 24-33). Notably, in the Western setting, these frequencies range between 0.8%-

19.3% for dysplasia and between 0.5%-9.7% for adenocarcinoma within the polyp (8, 

10, 11, 14, 34, 35). Our study showed a 3.2% frequency of dysplasia and a 1.0% 

frequency of adenocarcinoma of the GHP, which is in line with recent single-center 

Portuguese retrospective cohort by João M. et al., which demonstrated a 3.6% and 0.5% 

rate of dysplasia and adenocarcinoma, respectively (14). On the other hand, a 

retrospective multinational study from French, Spanish and Croatian hospitals conducted 

by Forté et al. showed a 10.4% rate of neoplastic progression in a sample of 144 GHPs, 

where 9.7% showed dysplasia and 0.7% adenocarcinoma (11). It is important to note 

that Portugal has a higher incidence of gastric cancer compared to most European 

countries, largely due to the higher prevalence of HP estimated at approximately 49.7% 

(42.8-56.7%) (36). A previous study from our group found higher than expected rates of 

gastric neoplasia not only in asymptomatic healthy individuals but also among patients 

with compensated advanced chronic liver disease (37). Considering that Portugal has a 

higher gastric cancer incidence than these countries, it was unexpected to find a 

considerably lower frequency of dysplastic transformation in our study (36, 38). 

Differences in lesion characteristics, namely lesion size [the median size of GHPs 

containing neoplasia in Forté et al. was 40.0 mm (17.0-55.0), whereas in our study was 

20.0 mm (13.5-30.0)] could explain, to some extent, these findings.  This could serve as 

a possible explanation, as our study and Forté et al. demonstrated, polyp size ≥ 25 mm 

substantially increases the risk of neoplastic progression (11).  

Several polyp and non-polyp-related factors were analyzed. The prevalence of GHPs 

was higher in females (58.8%), according to previous evidence (1, 14). Interestingly, 

neoplastic progression was more common in males (54.5%), although no statistically 

significant differences were found between sexes. Contrary to previous studies, we found 

that flat or depressed morphology predisposed to a higher risk of GHP neoplasia than a 

pedunculated shape (9, 39). Cigarette smoking has been described as an independent 
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risk factor for the development of intestinal metaplasia, dysplasia and gastric 

adenocarcinoma (40, 41). Additionally, patients who have a smoking habit and atrophic 

body gastritis have a higher risk of developing benign gastric epithelial polyps compared 

to the general population (42, 43). We were able to identify that a current or previous 

history of smoking increases significantly the risk of neoplastic progression of GHPs in 

the univariate analysis, although it did not remain statistically significant in the 

multivariate analysis. HP infection is the most important etiological factor for gastric 

adenocarcinoma and has been associated with the development of GHPs (2, 44). 

Yasunaga et al hypothesized that interleukin-1 beta and hepatocyte growth factor 

production by HP could promote epithelial cell proliferation, contributing to GHP 

formation in patients with enlarged fold gastritis (45). This statement is supported by 

studies demonstrating an 80% rate of GHP regression and disappearance following HP 

eradication (46, 47). In our study, HP infection was present in 42.9% of patients with GHP 

neoplasia compared to 27.3% in the group without neoplasia, although no statistical 

difference was found between groups. Regarding gastritis staging, a recent systematic 

review and meta-analysis suggested that patients with OLGA/OLGIM stage III-IV had a 

significantly higher risk of developing neoplasia of the gastric mucosa (48). Conversely, 

there is a lack of studies associating an OLGA or OLGIM stage with the neoplastic 

progression of GHPs. Nevertheless, in the study by Forté et al., the presence of intestinal 

metaplasia was identified as a risk factor for neoplastic transformation, albeit the staging 

was not reported (11). Through multivariate analysis, we observed that an OLGIM≥3 was 

an independent risk factor for the development of neoplasia of the GHP. Nevertheless, 

the risk is still higher in the surrounding mucosa. In fact, our study revealed that the 

presence of synchronous neoplasia was an independent risk factor for neoplastic 

transformation of the GHP, supporting previous research by Abraham et al. (8). In theory, 

these findings could favor ESD instead of EMR in patients with GHPs and synchronous 

neoplasia, particularly taking into account the significant high rate of non-curative 

resections (specially local-risk resections) in the current study and the previously 

reported high risk of GHP recurrence in the follow-up (11). Patients with neoplastic GHPs 

had a higher rate of metachronous neoplasia (18.2%) than patients without polyp 

neoplasia (6.1%), although no statistical differences were found. There is no consensus 

on which endoscopic modality is best for GHP removal. Recent guidelines from the 

British Society of Gastroenterology favor ESD over EMR for removing early gastric 

neoplasia due to higher en-bloc resection and R0 resection rates for lesions above 10 

mm (17). Notably, we found a lower R0 resection rate than expected. Possibly, ESD 

could be preferable in high-risk patients to promote a higher R0 resection rate. 

Our study has some limitations that are inherent to the study design. First, a selection 

bias cannot be excluded since all patients were from tertiary referral centers. On the 

other hand, the previously highlighted gastric carcinogenesis in the Portuguese 

population may limit the generalization of the results to other Western countries. The 

missing data on some relevant variables (such as family history of gastric neoplasia, HP 

infection status and gastritis staging) may have led to residual confounding. Finally, 

indication bias regarding endoscopic resection technique should be noted, since the 

choice was dependent on the preference of the endoscopist and that may have 

influenced the reported outcomes, namely on the rate of non-curative resections and 

recurrence in the follow-up. Nevertheless, our study has several strengths that should 
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be mentioned. This is one of the largest studies on this topic, with carefully selected 

inclusion and exclusion criteria, and a relatively long follow-up time. 

This multicenter retrospective cohort study confirms that the risk of neoplastic changes 

in GHPs should not be undermined, especially if the patient has certain risk factors that 

could predispose to neoplastic transformation. Nevertheless, the risk of non-curative 

endoscopic resection and recurrence in the follow-up are significant, as well as 

metachronous neoplastic lesions. Altogether, our findings suggest that, particularly in 

patients with larger lesions, advanced gastritis stages and/or synchronous neoplasia, 

besides careful choice of endoscopic resection technique, tailored and close follow-up 

after resection may be recommended.  
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TABLES 

 Total 
(n=782) 

Polyp 
neoplasia 

(n = 33) 

Absence 
of 

neoplasia 
(n = 749) 

Unadjusted 
OR 

(95% CI) 

P value 
 

Covariate 
adjusted  

 

Sex, n (%) 
Male 

 
322 (41.2) 

 
18 (54.5) 

 
304 (40.6) 

 
Ref 

 
 

  

Female 460 (58.8) 15 (45.5) 445 (59.4) 0.569 (0.283-
1.147) 

0.115   

Age, years 
≤65 

310 (40) 10 (31.3) 300 (40.4) Ref 
 

   

>65 465 (60) 22 (68.8) 443 (59.6) 1.490 (0.696-
3.191) 

0.305 
 

  

Missing  7 1 6     
Symptoms at 

diagnosis, n (%) 
Yes 

367 (49.9) 11 (37.9) 356 (50.4) 0.601 (0.280-
1.290) 

    0.191   

No 368 (50.1) 18 (62.1) 350 (49.6) Ref    
Missing  47 4 43     

Smoking, n (%) 
No 

413 (83.4) 14 (66.7) 399 (84.2) Ref    

Yes 82 (16.6) 7 (33.3) 75 (15.8) 2.600 (1.039-
6.811) 

0.041   

Missing  287 12 275     

Alcohol 
consumption, n 

(%) 
No 

305 (64.1) 15 (71.4) 290 (63.7) Ref  
 
 

  

Yes 171 (35.9) 6 (28.6) 165 (36.3) 0.703 (0.268-
1.847) 

0.475   

Missing  306 12 294     
Chronic liver 

disease, n (%) 
Yes 

49 (6.3) 1 (3.0) 48 (6.5) 
 

0.451 (0.06-
3.368) 

 

0.437 
 

  

No 724 (93.7) 32 (97.0) 692 (93.5) Ref    
Missing  9 0 9     

Cirrhosis 
etiology, n (%) 

Alcoholic 

28 (9.4) 0 28 (10.0) 2.265 (0.258-
19-905) 

0.461   

HCV 5 (1.7) 0 5 (1.8)     

HBV 1 (0.3) 0 1 (0.4)     
NASH 7 (2.4) 1 (5.6) 6 (2.2)     

NASH+Alcoholic 5 (1.7) 0 5 (1.8)     
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Alcohol + HCV 2 (0.7) 0 2 (0.7)     
other 1 (0.3) 0 1 (0.4)     

No 248 (83.5) 17 (94.4) 231 (82.8) Ref    
Missing  485 15 470     

Family history 
of gastric     

neoplasia, n 
(%) 
Yes 

 
 
 

84 (17.5) 

 
 
 

3 (13.0) 

 
 
 

81 (17.7) 

 
 
 

0.696 (0.202-
2.399) 

 
 
 

0.566 

  

No 396 (82.5) 20 (87.0) 376 (82.3) Ref    
Missing  302 10 292     

H. pylori 
status, n (%) 

Positive 

202 (27.9) 
 

12 (42.9) 
 

190 (27.3) 
 

2.001 (0.930-
4.309) 

 

0.076 
 

  

Negative 523 (72.1) 16 (57.1) 507 (72.7) Ref    
Missing  57 5 52     

OLGA, n (%) 
≥ Stage 3  

58 (10.3) 6 (27.3) 
 

52 (9.6) 
 

3.519 (1.320-
9.385) 

0.012 
 

  

< Stage 3  504 (89.7) 16 (72.7) 488 (90.4) Ref    

Missing  220 11 209     
OLGIM, n (%) 

≥ Stage 3  
57 (10.2) 

 
7 (36.8) 50 (9.3) 5.705 (2.149-

15.148) 
<0.001 4.994 

(1.036-
24.065) 

0.045 

< Stage 3  501 (89.8) 12 (63.2) 489 (90.7) Ref  Ref  
Missing  223 14 210     

Synchronous 
neoplasia, n 

(%) 
Yes 

 
 

37 (4.7) 

 
 

6 (18.2) 
 

 
 

31 (4.1) 

 
 

5.147 (1.981-
13.374) 

 
 

<0.001 

16.956, 
95% CI 
2.737-

105.045 

0.002 

No 745 (95.3) 27 (81.8) 718 (95.9) Ref  Ref  

Missing  0 0 0     
Metachronous 

neoplasia, n 
(%) 
Yes 

 
31 (6.2) 

 
2 (7.1) 

 
29 (6.1) 

 
1.180 (0.267-

5.219) 

 
 
 

0.827 

  

No 471 (93.8) 26 (92.9) 445 (93.9) Ref    
Missing  280 28 275     

Polyp size, 
median (IQR), 

mm 

15 (12-
20) 

20 (14-30) 15 (12-20) 1.065 (1.035-
1.097) 

<0.001   

≤ 25 mm, n (%) 701 (89.6) 23 (69.7) 678 (90.5) Ref  
 

Ref  



22 
 

> 25 mm, n (%) 81 (10.4) 
 

10 (30.3) 71 (9.5) 4.152 (1.900-
9.072) 

<0.001 
 

7.973; 
95%CI 
1.242-
51.180 

0.029 

Polyp location, 
n (%) 

Antrum  

 
 

495 (63.4) 

 
 

18 (54.5) 

 
 

477 (63.8) 

 
 

Ref 

 
 

0.220 

  

Body 251 (32.1) 
 

14 (42.4) 
 

237 (31.7) 
 

1.565 (0.765-
3.202) 

   

Fundus  20 (2.6) 0 (0.0) 20 (2.7)     
Incisura 15 (1.9) 1 (3.0) 14 (1.9) 

 
1.893 (0.236-

15.191) 
0.548   

Missing  1 0 1     
Lesion 

morphology, n 
(%) 

Polypoid 

 
 
 

753 (96.8) 

 
 
 

28 (84.8) 

 
 
 

725 (97.3) 

 
 

Ref 

   

Flat 17 (2.2) 4 (12.1) 13 (1.7)     
Depressed 8 (1.1) 1 (3.0) 7 (0.9)     

Non-polypoid 
morphology, n 

(%) 
 

25 (3.3) 5 (15.1) 20 (2.6) 6.473 (2.265-
18.501) 

<0.001 OR 9.57, 
95%CI 
1.096-
83.712 

0.041 

Follow-up time 
(IQR), months 

 
19 (5-51) 

      

Recurrence 
polyp, n (%) 

Yes 

 
 

210 (42.3) 

 
 

7 (25.9) 

 
 

203 (43.3) 

 
 

0.459 (0.190-
1.106) 

0.082   

No 286 (57.7) 20 (74.1) 266 (56.7) Ref    
Missing  286 6 280     

Table 1: Demographics and lesion-related data. (CI - confidence interval; HCV - 
Hepatitis C Virus; HBV - Hepatitis B Virus; NASH - Non-alcoholic Steatohepatitis; OLGA - 
Operative Link for Gastritis Assessment; OLGIM - Operative Link for Gastric Intestinal 
Metaplasia; IQR - Interquartile Range; OR – Odds ratio) 
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 Total 
(n=782) 

Polyp neoplasia 
(n = 33) 

Absence of 
neoplasia 
(n = 749) 

P value 
 

Endoscopic technique, n 
(%) 

Cold snare polypectomy 

 
 

 
63 (8.1) 

 
 
 

1 (3.0) 

 
 
 

62 (8.3) 

 
 
 

<0.001 
Cold snare EMR 13 (1.7) 1 (3.0) 12 (1.6)  

EMR 677 (86.6) 24 (72.7) 653 (87.2)  

ESD 28 (3.6) 7 (21.2) 21 (2.8)  

EFTRD 1 (0.1) 0 1 (0.1)  

Missing  0 0 0  

Technical success, n (%)     

Yes 781 (99.9) 32 (97.0) 749 (100.0) 0.042 

No 1 (0.1) 1 (3.0) 0 (0)  

Removal, n (%) 
En bloc  

 
677 (86.6) 

 
27 (81.8) 

 
650 (86.8) 

 
<0.001 

Piecemeal 104 (13.3) 5 (15.2) 99 (13.2)  

Non feasible 1 (0.1) 1 (3.0) 0 (0.0)  

Missing  0 0 0  

Overall adverse events, 
n (%) 
Yes  

 
108 (13.8) 

 
5 (15.2) 

 
103 (13.8) 

 
0.820 

No 674 (86.2) 28 (84.8) 646 (86.2)  
Missing  0 0 0  

Adverse events 
periprocedure, n (%) 

Yes  

 
 

103 (13.2) 

 
 

4 (12.2) 

 
 

99 (13.2) 

 
 

0.855 
No 679 (86.8) 29 (87.9) 650 (86.8)  

Missing  0 0 0  

Major bleeding 
periprocedure, n (%) 

Yes  

 
 

103 (13.2) 

 
 

          4 (12.2) 

 
 

99 (13.2) 

 
 

0.855 
No 679 (86.8) 29 (87.9) 650 (86.8)  

Missing  0 0 0  
Late adverse events, n 

(%) 
Yes  

 
 

10 (1.3) 

 
 

1 (3.0) 

 
 

9 (1.2) 

 
 

0.360 
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Table 2: Endoscopic resection techniques and adverse events. (EMR – Endoscopic 
Mucosal Resection; ESD – Endoscopic Submucosal Dissection; EFTRD – Endoscopic full-
thickness resection device) 

 

No 772 (98.7) 32 (97.0) 740 (98.8)  
Missing  0 0 0  

Late major bleeding, n 
(%) 
Yes  

 
 

9 (1.2) 

 
 

1 (3.0) 

 
 

8 (1.1) 

 
 

0.490 
No 769 (98.8) 32 (97.0) 737 (98.9)  

Missing  4 0 4  

Neoplasia (n=33) 
 

Stage of neoplasia, n (%) 
 

 
 

Low-grade dysplasia 
High-grade dysplasia 

Adenocarcinoma 

13 (39.4) 
12 (36.4) 
8 (24.2) 

Resection status, n (%)  
R0 23 (85.2) 
R1 4 (14.8) 
NA 6 

Horizontal margins, n (%)  
H0 23 (85.2) 
H1 4 (14.8) 
NA 5 

Vertical margins, n (%)  
V0 6 (75.0) 
V1 2 (25.0) 
NA 25 

Curative resection criteria 
(ESGE Guidelines), n (%) 

 

Very low risk 23 (71.9) 
Low risk 0 (0.0) 

Local risk 7 (21.9) 
High-risk 2 (6.3) 

Non-applicable 1 
Adenocarcinoma (n=8) 

Lymphatic invasion, n (%) 
 

 

Yes 0 (0.0) 
No 8 (100.0) 
NA 25 

Venous invasion, n (%)  
Yes 0 (0.0) 
No 8 (100.0) 
NA 25 

Perineural invasion, n (%)  
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Table 3:  Histopathological characteristics of the neoplastic lesions. (ESGE – European 
Society of Gastrointestinal Endoscopy; NA – non-applicable) 

 

SUPLEMMENTARY TABLES 

Synchronous neoplasia (n=37) 
Stage of synchronous 

neoplasia, n (%) 
 

Low-grade dysplasia 23 (2.9) 
High-grade dysplasia 4 (0.5) 

Adenocarcinoma 10 (1.3) 
Management of 

synchronous neoplasia, n 
(%) 

 

Surveillance 1 (2.7) 
ESD 26 (70.3) 

Surgery 5 (13.5) 
Loss of follow-up 2 (5.4) 

Surgery of GHP with 
neoplasia 

1 (2.7) 

Chemotherapy 2 (5.4) 
Metachronous neoplasia (n=31) 

Median follow-up time until 
neoplasia, months (IQR) 

23 (10-40) 

Stage of metachronous 
neoplasia, n (%) 

 

Low-grade dysplasia 24 (4.8) 
High-grade dysplasia 2 (0.4) 

Adenocarcinoma 5 (1.0) 
Suplemmentary table 1: Characterization and management of synchronous and 
metachronous neoplasia in follow-up. (ESD – Endoscopic Submucosal Dissection; IQR - 
Interquartile Range) 

 

 

 
Yes 0 (0.0) 

No 8 (100.0) 
NA 25 

Stage adenocarcinoma, n 
(%) 

 

T1a 7 (87.5) 
T1b>SM1 1 (12.5) 
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APPENDIX 

STROBE Statement—Checklist of items that should be included in reports of cohort studies  

 

 
Item 

No Recommendation 

Page 

No 

Title and abstract 1 (a) Indicate the study’s design with a commonly used 

term in the title or the abstract 

"A multicenter retrospective cohort study was 

conducted" 

7 

(b) Provide in the abstract an informative and 

balanced summary of what was done and what was 

found 

"We aimed to evaluate the frequency and risk factors 

of its malignant transformation in a Portuguese 

cohort. (...) Demographic, clinical, endoscopic, and 

histopathological data were collected. (...) A total of 

782 GHPs from eight centers were evaluated. 

Evidence of advanced gastritis stage (OLGIM≥3) 

and synchronous gastric neoplasia were present in 

57 (10.2%) and 37 (4.7%) cases, respectively. Most 

GHPs were removed by endoscopic mucosal 

resection (86.6%); Neoplastic transformation was 

observed in 33 polyps (4.2%) – 25 (3.2%) low/high-

grade dysplasia and 8 (1.0%) adenocarcinomas; the 

resection was non-curative in 30.3% of cases. In the 

multivariate analysis, OLGIM≥3 (OR 4.994, 95%CI 

1.036-24.065), lesion size ≥25 mm (OR 7.973, 

95%CI 7.973 (1.242-51.180), flat/depressed 

morphology (OR 9.57, 95%CI 1.096-83.712) and 

synchronous gastric neoplasia (OR 16.956, 95%CI 

2.737-105.045) were independently associated with a 

higher risk of neoplastic transformation." 

 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for 

the investigation being reported 

"GHPs are thought to result from excessive 

proliferation and increased exfoliation of foveolar 

cells. Contrary to fundic gland polyps which can arise 

in healthy mucosa, GHPs are usually found in patients 

with pre-existent inflammatory gastric conditions (3). 

"Current guidelines offer differing recommendations 

for management of GHPs. The American Society of 

Gastrointestinal Endoscopy advocates for the 

8 
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removal of GHPs ≥0.5 cm (16), while the British 

Society of Gastroenterology proposes endoscopic 

resection of all symptomatic GHPs, as well as those 

larger than 1 cm or exhibiting a pedunculated 

morphology (17). Nevertheless, many questions 

remain regarding the identification of high-risk 

patients for neoplastic transformation and the 

endoscopic management of these lesions. " 

Objectives 3 State specific objectives, including any prespecified 

hypotheses 

"Therefore, our multicenter study aimed to evaluate 

the frequency and risk factors for neoplastic 

transformation of GHPs, as well as clinical and 

oncological outcomes after endoscopic resection, in 

a country with intermediate-high risk for gastric 

cancer. " 

8 

Methods 

Study design 4 Present key elements of study design early in the 

paper 

"We conducted retrospective analysis from 8 centers 

in Portugal. Patients consecutively undergoing 

endoscopic resection of GHPs during a 12-year 

period (January 2013-December 2024) were 

screened for eligibility." 

8 

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-

up, and data collection 

"We conducted retrospective analysis from 8 centers 

in Portugal. Patients consecutively undergoing 

endoscopic resection of GHPs during a 12-year 

period (January 2013-December 2024) were 

screened for eligibility. (…) Retrospectively collected 

data was obtained from electronic medical records. 

(…) The median follow-up time was 19 months (IQR 

5-50)." 

8,12 

Participants 6 (a) Give the eligibility criteria, and the sources and 

methods of selection of participants. Describe 

methods of follow-up 

"Patients were enrolled in the study if they met the 

inclusion criteria: (1) age ≥ 18 years, and (2) GHPs 

≥ 10 mm. Patients with hereditary cancer syndromes 

were excluded from the participant selection. 

8 
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Retrospectively collected data was obtained from 

electronic medical records. " 

(b) For matched studies, give matching criteria and 

number of exposed and unexposed 

N/A 

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

"Peri-procedure adverse effects (AEs) included 

major bleeding (hematemesis, melena or anemia), 

perforation and anesthetic adverse events in the first 

7 days after the procedure. Delayed AEs were 

eligible if they occurred within 30 days after the 

index endoscopic resection. Intraprocedural bleeding 

(IPB) was defined as persistent bleeding requiring 

endoscopic hemostasis. Post-procedural bleeding 

(PPB) was defined as clinically significant bleeding 

(hematemesis, melena, or hemoglobin decrease >2 

g/dL) resulting in an emergency department visit, 

admission, or intervention (endoscopy, 

angioembolization, surgery). Overall AEs included 

peri-procedure plus delayed AEs. Technical success 

was defined as the complete removal of all 

macroscopically visible tissue during the index 

endoscopic resection procedure. En-bloc resection 

was considered if the lesion was retrieved in a single 

specimen or piecemeal if it was removed in more 

than one fragment. In GHPs with neoplastic 

components, R0 resection was considered whenever 

pathological evaluation showed free horizontal and 

vertical margins in an en-bloc resected specimen. 

The probability of curative resection was reported 

according to the 2022 European Society of 

Gastrointestinal Endoscopy (ESGE) ESD guidelines 

criteria (20). We assumed recurrence of the GHP if it 

reappeared on the previous area of resection.  

Synchronous gastric neoplasia was considered if 

detected within 6 months of the index endoscopic 

resection procedure of GHP. If detected >6 months, 

it was considered metachronous neoplasia. (...) The 

main evaluated outcome was the frequency and risk 

factors for neoplastic transformation of GHPs. 

Additional outcomes were: a) the frequency of polyp 

recurrence, b) frequency synchronous and 

metachronous neoplastic lesions and c) efficacy and 

8-10 
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safety of endoscopic resection techniques in the 

management of these lesions. (...) Between January 

2013 and December 2024, 782 GHPs from 656 

patients were included in the study and further 

analyzed" 

Data sources/ 

measurement 

8* For each variable of interest, give sources of data and 

details of methods of assessment (measurement). 

Describe comparability of assessment methods if 

there is more than one group 

"Retrospectively collected data was obtained from 

electronic medical records." 

8 

Bias 9 Describe any efforts to address potential sources of 

bias 

 

Study size 10 Explain how the study size was arrived at 

"Patients were enrolled in the study if they met the 

inclusion criteria: (1) age ≥ 18 years, and (2) GHPs 

≥ 10 mm. Patients with hereditary cancer syndromes 

were excluded from the participant selection. 

Retrospectively collected data was obtained from 

electronic medical records. (…) Between January 

2013 and December 2024, 782 GHPs from 656 

patients were included in the study and further 

analyzed" 

8,10 

Quantitative variables 11 Explain how quantitative variables were handled in 

the analyses. If applicable, describe which groupings 

were chosen and why 

"Quantitative variables were described with mean, 

median and interquartile range (IQR)." 

10 

Statistical methods 12 (a) Describe all statistical methods, including those 

used to control for confounding 

"Qualitative variables were described as relative and 

absolute frequencies. Missing data was excluded 

from percentages. Quantitative variables were 

described with mean, median and interquartile range 

(IQR).  Continuous variables were compared using 

the student t or Mann–Whitney tests, whereas chi-

square or Fisher exact tests were used for categoric 

variables. Binary logistic regression was used to 

identify factors associated with neoplastic 

transformation. For variables with missing data, no 

imputation methods were applied. Variables having 

p< 0.05 on univariate analysis were incorporated 

10 
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into a stepwise multivariate regression model to 

confirm its independent association with the 

expected outcome. All significance levels were set at 

p < 0.05. All data was arranged, processed, and 

analyzed with SPSS ® v.29.0 data (Statistical 

Package for Social Sciences), Chicago, USA." 

(b) Describe any methods used to examine subgroups 

and interactions 

"Variables having p< 0.05 on univariate analysis 

were incorporated into a stepwise multivariate 

regression model to confirm its independent 

association with the expected outcome. All 

significance levels were set at p < 0.05." 

 

(c) Explain how missing data were addressed 

"For variables with missing data, no imputation 

methods were applied." 

 

(d) If applicable, explain how loss to follow-up was 

addressed 

 

(e) Describe any sensitivity analyses  

Results 
 

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

10 

(b) Give reasons for non-participation at each stage 

"Between January 2013 and December 2024, 782 

GHPs from 656 patients were included in the study 

and further analyzed." 

 

(c) Consider use of a flow diagram  

Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

"In Table 1 we describe patient and GHPs 

characteristics, comparing GHPs with and without 

neoplastic transformation. In our sample, 58.8% of 

cases were female and the median age was 68 years 

(IQR 60-75 years), with no statistically significant 

differences between groups. Symptoms at diagnosis 

were evident in almost half of the cases, being iron-

deficiency anemia (25.4%) and dyspeptic symptoms 

10-

11 
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(26.5%) the most frequent. There was a history of 

current/past smoking in 16.6% of cases, being 

significantly more frequent in the group with 

neoplasia (OR 2.660, 95%CI 1.039-6.811, p=0.041). 

No statistically significant differences between 

groups were observed regarding history of alcohol 

consumption or history of chronic liver disease. A 

family history of gastric neoplasia was reported in 

17.5% of cases (GHP with neoplasia group 13.0% 

vs. 17.7% GHP without neoplasia). There was a 

frequency of H. pylori infection in 42.9% of patients 

with GHP neoplasia versus 27.3% in the group 

without neoplasia (OR 2.001, 95%CI 0.930-4.309, 

p=0.076). The frequency of advanced gastritis stages 

(OLGA and OLGIM ≥3) was significantly higher in 

GHPs neoplasia - OLGA≥3 (OR 3.519, 95%CI 

1.320-9.385, p=0.012); OLGIM ≥3 (OR 5.705, 

95%CI 2.149-15.148, p<0.001). Synchronous gastric 

neoplasia was diagnosed in 4.7% of cases, being 

significantly more frequent in GHPs with neoplastic 

transformation (OR 5.147; 95% CI 1.981-13.374; 

p<0.001). A detailed characterization of 

synchronous neoplasia and its management in the 

follow-up is reported in Supplementary Table 1." 

(b) Indicate number of participants with missing data 

for each variable of interest 

"In Table 1 we describe patient and GHPs 

characteristics, comparing GHPs with and without 

neoplastic transformation. 

 

(c) Summarise follow-up time (eg, average and total 

amount) 

"The median follow-up time was 19 months (IQR 5-

50)." 

12 

Outcome data 15* Report numbers of outcome events or summary 

measures over time 

"The median lesion size was 15 mm (IQR 12-20). 

GHPs >25 mm were associated with an increased 

risk of neoplastic progression of the polyp (OR 

4.152; CI 1.900-9.072, p<0.001). The average 

number of polyps per patient was 2, ranging from 1 

to 100 polyps. Most polyps were located in the 

antrum (63.4%) or body (32.1%). Most had a 

predominant polypoid morphology (96.8%) with the 

remaining being flat (2.2%) or depressed (1.1%) 

10-

11 
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lesions. (...) In Table 2, we describe the endoscopic 

resection techniques performed as well as the 

reported adverse events. The majority of GHPs were 

removed by endoscopic mucosal resection (EMR) 

(86.6%), followed by cold snare polypectomy (8.1%), 

endoscopic submucosal dissection (ESD) (3.6%) and 

cold snare EMR (1.7%). 72.7% of the GHPs with 

neoplastic transformation were removed by EMR 

and 21.2% by ESD. Technical success rate was 

99.9%. Endoscopic resection was not possible in a 

large (50 mm) sessile lesion of the gastric body – the 

patient was submitted to a total gastrectomy, with the 

surgical specimen revealing a GHP with concomitant 

adenocarcinoma (pT1a, without lymphovascular 

invasion). En bloc removal was achieved for 86.6% 

of cases (81.8% of malignant GHPs). The overall AE 

rate was 13.8%, in most cases in relation to major 

periprocedural bleeding. No patients experienced 

gastric perforation and only one had anesthetic 

adverse events. The rate of PPB was 1.2%. Analysis 

of the histopathological reports revealed that 33 

GHPs (4.2%) had evidence of neoplastic 

transformation. The histopathological 

characteristics of these lesions are detailed in Table 

3. Among these, 13 GHPs had low-grade dysplasia 

(39.4%), 12 polyps had high-grade dysplasia 

(36.4%) and 8 had adenocarcinoma (24.2%). A 

complete R0 resection was achieved in 85.2% of 

cases, while 14.8% had a R1 resection status. 

Regarding the staging of GHPs with 

adenocarcinoma, 87.5% were classified as T1a and 

12.5% were T1b>SM1. Positive vertical margins 

were identified in 25% of cases of adenocarcinoma 

(n=2). According to the ESGE Guidelines criteria, 

the resection was non-curative in 28.1% - 21.9% had 

a local risk resection and 6.1% had a high-risk 

resection. Of these, one was submitted to surgery 

with evidence of residual adenocarcinoma in the 

surgical specimen. " 

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (eg, 

95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

(b) Report category boundaries when continuous variables 

were categorized 

11 



33 
 

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

"In the multivariate analysis, OLGIM≥3 (OR 4.994, 

95%CI 1.036-24.065), lesion size ≥ 25 mm (OR 7.973; 

95%CI 1.242-51.180), flat/depressed morphology 

(OR 9.57, 95%CI 1.096-83.712) and synchronous 

gastric neoplasia (OR 16.956, 95% CI 2.737-

105.045) were independently associated with a higher 

risk of neoplastic transformation of the GHP." 

 

Other analyses 17 Report other analyses done—eg analyses of subgroups 

and interactions, and sensitivity analyses 

"In the multivariate analysis, OLGIM≥3 (OR 4.994, 

95%CI 1.036-24.065), lesion size ≥ 25 mm (OR 7.973; 

95%CI 1.242-51.180), flat/depressed morphology 

(OR 9.57, 95%CI 1.096-83.712) and synchronous 

gastric neoplasia (OR 16.956, 95% CI 2.737-

105.045) were independently associated with a higher 

risk of neoplastic transformation of the GHP." 

11 

Discussion 

Key Results 

18 Summarise key results with reference to study objectives 

"This multicentric study aimed to evaluate the 

frequency and predictors of neoplastic progression of 

GHPs in a population with a moderate to high risk for 

gastric cancer. We found an overall frequency of 

neoplastic transformation of GHPs of 4.2%. Besides, 

we found that lesion size and morphology, as well as 

concomitant advanced gastritis stages and 

synchronous neoplasia are significant predictors for 

neoplastic transformation. "  

 

12 
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Limitations 19 Discuss limitations of the study, taking into account sources 

of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

"Our study has some limitations that are inherent to the 

study design. First a selection bias cannot be excluded 

since all patients were from tertiary referral centers. On the 

other hand, the previously highlighted gastric 

carcinogenesis in the Portuguese population may limit the 

generalization of the results to other Western countries. The 

missing data on some relevant variables (such as family 

history of gastric neoplasia, HP infection status and 

gastritis staging) may have led to residual confounding. 

Finally, indication bias regarding endoscopic resection 

technique should be noted, since the choice was dependent 

on the preference of the endoscopist and that may have 

influenced the reported outcomes, namely on the rate of 

non-curative resections and recurrence in the follow-up. " 

12-13 

Interpretation 20 Give a cautious overall interpretation of results considering 

objectives, limitations, multiplicity of analyses, results 

from similar studies, and other relevant evidence 

"Previous Asian studies reported a frequency of neoplastic 

transformation of GHPs ranging from 0.53%-16.4% of 

dysplasia and 0.07%-4.5% of adenocarcinoma (9, 12, 13, 

15, 25-34). Notably, in the Western setting, these 

frequencies range between 0.8%-19.3% for dysplasia and 

between 0.5%-9.7% for adenocarcinoma within the polyp 

(8, 10, 11, 14, 35, 36). Our study showed a 3.2% frequency 

of dysplasia and a 1.0% frequency of adenocarcinoma of 

the GHP, which is in line with recent single-center 

Portuguese retrospective cohort by João M. et al., which 

demonstrated a 3.6% and 0.5% rate of dysplasia and 

adenocarcinoma, respectively (14). On the other hand, a 

retrospective multinational study from French, Spanish and 

Croatian hospitals conducted by Forté et al. showed a 

10.4% rate of neoplastic progression in a sample of 144 

GHPs, where 9.7% showed dysplasia and 0.7% 

adenocarcinoma (11). It is important to note that Portugal  

has a higher incidence of gastric cancer compared to most 

of other European countries, largely due to the higher 

prevalence of HP estimated at approximately 49.7% (42.8-

56.7%) (37). A previous study from our group found higher 

than expected rates of gastric neoplasia not only in 

asymptomatic healthy individuals but also among patients 

with compensated advanced chronic liver disease (38). 

Considering that Portugal has a higher gastric cancer 

incidence than these countries, it was unexpected to find a 

considerably lower frequency of dysplastic transformation 

in our study (37, 39). Differences in lesion characteristics, 

namely lesion size [the median size of GHPs containing 

12-14 
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neoplasia in Forté et al. was 40.0 mm (17.0-55.0), whereas 

in our study was 20.0 mm (13.5-30.0)] could explain, to 

some extent, these findings.  This could serve as a possible 

explanation, as our study and Forté et al. demonstrated, 

polyp size ≥ 25 mm substantially increases the risk of 

neoplastic progression (11). Several polyp and non-polyp-

related factors were analyzed. The prevalence of GHPs was 

higher in females (58.8%), according to previous evidence 

(1, 14). Interestingly, neoplastic progression was more 

common in males (54.5%), although no statistically 

significant differences were found between sexes. Contrary 

to previous studies, we found that flat or depressed 

morphology predisposed for a higher risk of GHP 

neoplasia than a pedunculated shape (9, 40). Cigarette 

smoking has been described as an independent risk factor 

for the development of intestinal metaplasia, dysplasia and 

gastric adenocarcinoma (41, 42). Additionally, patients 

who have a smoking habit and atrophic body gastritis have 

a higher risk of developing benign gastric epithelial polyps 

compared to the general population (43, 44). We were able 

to identify that a current or previous history of smoking 

increases significantly the risk of neoplastic progression of 

GHPs in the univariate analysis, although it did not remain 

statistically significant in the multivariate analysis. HP 

infection is the most important etiological factor for gastric 

adenocarcinoma and has been associated with the 

development of GHPs (2, 45). Yasunaga et al hypothesized 

that interleukin-1 beta and hepatocyte growth factor 

production by HP could promote epithelial cell 

proliferation, contributing to GHP formation in patients 

with enlarged fold gastritis (46). This statement is 

supported by studies demonstrating an 80% rate of GHP 

regression and disappearance following HP eradication 

(47, 48). In our study, HP infection was present in 42.9% of 

patients with GHP neoplasia compared to 27.3% in the 

group without neoplasia, although no statistical difference 

was found between groups.   Regarding gastritis staging, a 

recent systematic review and meta-analysis suggested that 

patients with OLGA/OLGIM stage III-IV had a 

significantly higher risk of developing neoplasia of the 

gastric mucosa (49). Conversely, there is a lack of studies 

associating an OLGA or OLGIM stage with the neoplastic 

progression of GHPs. Nevertheless, in the study by Forté et 

al the presence of intestinal metaplasia was identified as a 

risk factor for neoplastic transformation, albeit the staging 

was not reported (11). Through multivariate analysis, we 

observed that an OLGIM≥3 was an independent risk factor 
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*Give information separately for exposed and unexposed groups.Note: An Explanation and 

Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction 

with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 

Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available 

at http://www.strobe-statement.org. 

 

 

for the development of neoplasia of the GHP. Nevertheless, 

the risk is still higher in the surrounding mucosa. In fact, 

our study revealed that the presence of synchronous 

neoplasia was an independent risk factor for neoplastic 

transformation of the GHP, supporting previous research 

by Abraham et al. (8). In theory, these findings could favor 

ESD instead of EMR in patients with GHPs and 

synchronous neoplasia, particularly taking into account the 

significant high rate of non-curative resections (specially 

local-risk resections) in the current study and the 

previously reported high risk of GHP recurrence in the 

follow-up (11). Patients with neoplastic GHPs had a higher 

rate of metachronous neoplasia (18.2%) than patients 

without polyp neoplasia (6.1%), although no statistical 

differences were found.  There is no consensus on which 

endoscopic modality is best for GHP removal. Recent 

guidelines from the British Society of Gastroenterology 

favor ESD over EMR for removing early gastric neoplasia 

due to higher en-bloc resection and R0 resection rates for 

lesions above 10 mm (17). Notably, we found a lower R0 

resection rate than expected. Possibly, ESD could be 

preferable in high-risk patients in order to promote a 

higher R0 resection rate." 

Generalisability 21 Discuss the generalisability (external validity) of the study 

results 

"Nevertheless, our study has several strengths that should be 

mentioned. This is one of the largest studies on this topic, 

with carefully selected inclusion and exclusion criteria, and 

a relatively long follow-up time." 

13-14 

Other information 

Funding 22 Give the source of funding and the role of the funders for 

the present study and, if applicable, for the original study 

on which the present article is based 

"All authors disclosed no financial interests." 

14 
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 Review Article: GIE is open to proposals from authors interested in writing 
Review Articles on timely, relevant topics. Articles can have up to 2 authors 
(no trainee authors), are limited to 3000 words, and must be submitted 
within 90 days of proposal acceptance. All Review Articles will undergo peer 
review. If interested, please contact Dr. Shivangi Kothari at 
Shivangi_Kothari@urmc.rochester.edu or Dr. Thiruvengadam Muniraj at 
thiruvengadam.muniraj@yale.edu. 
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 Focused Communications: a forum for focused or limited studies that reach an 
interesting, novel, and/or useful conclusion for readers and can be provided 
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accompanied by a brief description of no more than 200 words. 

 Technical Review: systematic, scholarly overview of technologic advances in 
endoscopy, authored by a single individual and limited to 3500 words. 

 Perspectives: thoughtful and thought-provoking topical reviews of nonclinical 
areas pertaining to gastrointestinal endoscopy, usually limited to no more 
than 3000 words. Please be aware that most of these are by invitation, 
although the editors are open to suggestions that could be considered in 
some circumstances. If interested, please contact Dr. Monique Barakat at 
mbarakat@stanford.edu.. 

 Pathology: cliniciopathologic section with reviews co-authored by a 
pathologist and a gastroenterologist that address timely topics in 
everybody's clinical practice, limited to 3500 words. These are by invitation 
only. 

 Thinking Outside the Box: an opinion piece of no more than 1000 words on a 
provocative matter or novel unexplored concept related to the practice of 
endoscopy, possibly accompanied by editorial comment; no abstract 
necessary. 
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duplicate publication. 
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instructions for manuscript submission as well as a tutorial for authors. 

All peer review, tracking, and follow-up will be done through this system. 
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TRIALS (see first page of instructions for authors) for further information. 

 All listed authors must meet ICMJE requirements for authors. 

Declaration of generative AI in scientific writing 
The below guidance only refers to the writing process, and not to the use of AI tools 
to analyse and draw insights from data as part of the research process. 

Where authors use generative artificial intelligence (AI) and AI-assisted 
technologies in the writing process, authors should only use these technologies to 
improve readability and language. Applying the technology should be done with 
human oversight and control, and authors should carefully review and edit the 
result, as AI can generate authoritativesounding output that can be incorrect, 
incomplete or biased. AI and AI-assisted technologies should not be listed as an 
author or co-author, or be cited as an author. Authorship implies responsibilities 
and tasks that can only be attributed to and performed by humans, as outlined in 

http://www.editorialmanager.com/gie/
http://www.editorialmanager.com/gie/
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Elsevier's AI policy for authors. Authors should disclose in their manuscript the use 
of AI and AI-assisted technologies in the writing process by following the 
instructions below. A statement will appear in the published work. Please note that 
authors are ultimately responsible and accountable for the contents of the work. 

Disclosure instructions 

Authors must disclose the use of generative AI and AI-assisted technologies in the 
writing process by adding a statement at the end of their manuscript in the core 
manuscript file, before the References list. The statement should be placed in a 
new section entitled 'Declaration of Generative AI and AI-assisted technologies in 
the writing process'. Statement: During the preparation of this work the author(s) 
used [NAME TOOL / SERVICE] in order to [REASON]. After using this tool/service, 
the author(s) reviewed and edited the content as needed and take(s) full 
responsibility for the content of the publication. 

This declaration does not apply to the use of basic tools for checking grammar, 
spelling, references etc. If there is nothing to disclose, there is no need to add a 
statement. 

Peer review process 
GIE operates a single anonymized review process. All contributions will be initially 
assessed by the Editor-in-Chief for suitability for the journal. Papers deemed 
suitable are then typically sent to a minimum of two independent expert reviewers 
to assess the scientific quality of the paper. The Editor is responsible for the final 
decision regarding acceptance or rejection of articles. The Editor's decision is 
final. Duplicate Submissions will be grounds for rejection without a chance for 
resubmission. Editors are not involved in decisions about papers which they have 
written themselves or have been written by family members or colleagues or which 
relate to products or services in which the editor has an interest. Any such 
submission is subject to all of the journal's usual procedures, with peer review 
handled independently of the relevant editor and their research groups. 

New Submissions 
Submission to this journal proceeds totally online, and you will be guided stepwise 
through the creation and uploading of your files. The system automatically 
converts your files to a single PDF file, which is used in the peer-review process. As 
part of the Your Paper Your Way service, you may choose to submit your 
manuscript as a single file to be used in the refereeing process. This can be a PDF 
file or a Word document, in any format or lay-out that can be used by referees to 
evaluate your manuscript. It should contain high enough quality figures for 

https://www.elsevier.com/about/policies/publishing-ethics#Authors
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refereeing. If you prefer to do so, you may still provide all or some of the source 
files at the initial submission. Please note that individual figure files larger than 10 
MB must be uploaded separately. 

Please note: If your article is selected for revision or acceptance, you will, at that 
point, have to follow the usual journal requirements for submitting separate files in 
the appropriate formats. 

References 
There are no strict requirements on reference formatting at submission. 
References can be in any style or format as long as the style is consistent. Where 
applicable, author(s) name(s), journal title/book title, chapter title/article title, year 
of publication, volume number/book chapter and the pagination must be present. 
Use of DOI, along with the preceding information, is highly encouraged. The 
reference style used by the journal will be applied to the accepted article by 
Elsevier at the proof stage. Note that missing data will be highlighted at proof stage 
for the author to correct. 

Formatting requirements 
There are no strict formatting requirements, but all manuscripts must contain the 
essential elements needed to convey your manuscript, for example Abstract, 
Keywords, Introduction, Materials and Methods, Results, Conclusions, Artwork 
and Tables with Captions. If your article includes any Videos and/or other 
Supplementary material, this should be included in your initial submission for peer 
review purposes. Divide the article into clearly defined sections. Please do not 
format your manuscript in double column layout.  

Use of wordprocessing software 
Regardless of the file format of the original submission, at revision you must 
provide us with an editable Word file of the entire article. Keep the layout of the text 
as simple as possible. Most formatting codes will be removed and replaced on 
processing the article. The electronic text should be prepared in a way very similar 
to that of conventional manuscripts (see also the Guide to Publishing with 
Elsevier: 
https://www.elsevier.com/guidepublication). See also the section on Electronic 
artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-
check' and 'grammarcheck' functions of your wordprocessor. 

https://www.elsevier.com/guidepublication
https://www.elsevier.com/guidepublication
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Figure captions 
Ensure that each illustration has a caption. A caption should comprise a 
description of the illustration (not on the figure itself). Keep text in the illustrations 
themselves to a minimum but explain all symbols and abbreviations used. 

 At the time an article is accepted and sent to Elsevier for production, a Journal 
Publishing Agreement will be e-mailed to the corresponding author. This 
original document, containing the author(s) ink signatures, should be 
returned to Elsevier at the following address. This must be on file before 
publication can occur. 

Pushpa Vairam 

Elsevier, Inc. 

230 Park Avenue 

Suite 800 

New York, NY 10169 

E-mail: p.vairam@elsevier.com 

Fax: 31-2048-52789 

The Journal Publishing Agreement must be completed in its entirety. 

The deletion or addition of authors at any point between submission and 
publication must be explained to the satisfaction of the Editor. The Editor 
reserves the right to clarify each author's role in the work outlined. 

Classifications 
Under Enter Classifications, authors must choose as many classifications as is 
appropriate for the article. Editors and reviewers will be assigned based on the 
classifications chosen. 

Key Words 
When prompted by the online submission process, authors should provide no 
fewer than three but no more that five key words that reflect the content of the 
manuscript. For guidance, consult the Medical Subject Headings (MeSH terms), 
available online at http://www.nlm.nih.gov/mesh/meshhome.html . 

http://www.nlm.nih.gov/mesh/meshhome.html
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Title/Cover Page 
The online instructions will guide you in creating this item. This page also should 
specify each author's contribution to the following criteria for authorship: 
conception and design; analysis and interpretation of the data; drafting of the 
article; critical revision of the article for important intellectual content; final 
approval of the article. 

Conflict of Interest Disclosure 
Each submission must include a full conflict of interest disclosure. A potential 
conflict of interest exists when an author or the author's institution has financial or 
personal relationships that could influence or could be perceived to influence the 
work. Examples of financial conflicts include employment, consultancies, stock 
ownership, honoraria, paid expert testimony, patent applications, and research 
and travel grants within 3 years of beginning the work submitted. If there are no 
conflicts of interest, authors must state that there are none. These disclosures will 
appear with the article in print and online. Authors must use the GIE disclosure 
form, available as a link in the Attach Files part of the submission process.  

Associate Editors and Reviewers will recuse themselves from involvement in 
processing manuscripts when they identify a conflict of interest. 

For a complete explanation of what does and does not constitute a conflict of 
interest, please see Gastrointest Endosc 2006;63(7):33A-35A or view the 
document online at www.giejournal.org or www.asge.org. 

Diversity, Equity, and Inclusion Form 
Each full-length article must include a Diversity form, available as a link in the 
Attach Files part of the submission process. Once you open the form, you have the 
option to either check the boxes that apply to your article, sign, and return the form 
with the understanding that this information will be published with your article if it 
is accepted by GIE, or you have the option to check the box that says you do not 
want to participate. This choice will NOT affect the scientific consideration of your 
paper. 

Title 
The title should be descriptive, but not overly long. Do not include brand names or 
acronyms in the title, and do not indicate the conclusion of the study in the title. If 
the article describes an animal study, indicate that in the title. 

http://www.giejournal.org/
http://www.asge.org/
http://www.asge.org/
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Abstract 
For Original Articles and New Methods and Materials, a structured abstract of no 
more than 250 words should use all of the following headings: 

Background and Aims  

Methods 

Results 

Conclusions  

Do not include brand names in the abstract; re-write the abstract to include 
generic terms only. Submissions to Reviews and At the Focal Point do not require 
an abstract. 

Text Structure 
Manuscripts should be structured according to the following: 

Title: What is the main conclusion of the study?  

Introduction: Why carry out the study?  

Background: What is already known on the issue? 

Methods: How was the study done?  

Results: What were the main findings?  

Discussion: What do these results add to the current body of knowledge?  

The paper's emphasis should be on tables, figures, and/or images. Authors 
should stress why the results are important and what the study adds to current 
knowledge. 

Randomized controlled trials must be presented according to the CONSORT 
guidelines. Observational studies must be presented according to the STROBE 
guidelines 
(http://www.strobe-statement.org ). Meta-analyses must be presented according 
to the PRISMA guidelines. The checklist for the appropriate guideline must be filled 
out and attached to your Original Article or New Methods submission. Checklists 
are available as links in the Attach Files part of the submission process. 

http://www.strobe-statement.org/
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The paper's emphasis should be on tables, figures, and/or images. Authors should 
stress why the results are important and what the study adds to current 
knowledge. 

Author Contributions 
Each author must have made a contribution toward the production of the article, 
as recommended at http://www.icmje.org, authorship criteria. 

Product and Drug Names 
Generic drug names should be used; trade names may be inserted in parentheses 
after the initial mention of the drug. Product names should be treated similarly, 
listing the manufacturer's name, city, and state in parentheses. Do not put product 
or drug names in the title or the abstract of the article. 

Laboratory Values 
Laboratory values should be presented in SI units.  After laboratory values, normal 
values should be presented in parentheses in the text. A separate Word file listing 
all abbreviations and acronyms will need to be uploaded during the submission 
process. 

Abbreviations and Acronyms 
Spell out abbreviations and acronyms the first time the terms appear in the text. 

You may follow the list of standard abbreviations found in the AMA Manual of Style, 

10th edition.6 Statistics 

 All studies reporting levels of significance must include the sample size 
calculation and power used in that calculation. Justification for deviating 
from calculated sample sizes must be addressed. 

 Statistical techniques that do not appear in the published literature should be 
presented as an appendix. All but the most standard tests should be 
referenced. 

 For reporting means, standard deviations, and standard error, the following 
format should be used: "mean (SD)" and "mean ± SE." For reporting medians, 
the values of the interquartile range (IQR) and those of the range should be 
given. 

 Report levels of significance for all comparisons made, whether significant or 
not, with P-values or confidence intervals. 

http://www.icmje.org/
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 Papers that overstate the level of significance of findings due to multiple 
comparisons must be adjusted statistically and the results and discussion 
presented only with respect to the corrected findings. The problem may be 
avoided through the use of multivariate methods; however, significance 
levels may be corrected with posthoc tests, such as Bonferroni's method. 
Multiple comparisons of data from a single data set typically can occur in 
either of the two following situations: repeated measurements of a single 
variable are tested over time, or several correlated variables are used in 
different tests of hypotheses. 

 Interpretation of results of regression analyses requires that units of 
continuous variables as well as categories of discrete or ordinal variables be 
specified. Additionally, for logistic regression and Cox regression analyses, 
the baseline or reference category of discrete or ordinal variables must also 
be given. 

Figures and Tables 
Figures (including color photographs) are published without charge to authors. 

 Instructions for creating figures can be found below and at 
http://www.editorialmanager.com/gie/. 

 It is crucial that you create your figures at the correct resolution before 
uploading them to the Editorial Manager website. For step-by-step 
instructions (with screenshots of common graphics applications for PC or 
Mac users) on how to create your figures at the proper resolution, see 
"Application guidelines" at http://authors.elsevier.com. For best results, 
please follow these guidelines carefully. 

 Figure images should be provided in EPS or TIF format. Graphics software 
such as Photoshop and Illustrator (not presentation software such as 
PowerPoint, CorelDraw, or Harvard Graphics) should be used to create the 
figures. 

 Illustrations should be saved at the highest resolution setting and sized as 
close to a column width (3 to 4 inches) as possible. 

 Upload each part of each figure separately in Editorial Manager. Do not label 
figures with numbers or letters; the compositor will use a standardized font. 
Do be sure to name the figure file with the correct figure number and letter 
(eg, Figure 1A). Do not make the figure legend part of the figure tiff file; figure 
legends must be placed at the end of the Word text file. 

 Use the colors from our "Figure Color Scheme," located at 

http://www.editorialmanager.com/gie/
http://www.editorialmanager.com/gie/
http://authors.elsevier.com/
http://authors.elsevier.com/
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http://www.giejournal.org/content/figure_color_scheme, to add color to your 
figure charts and graphs (not tables). 

 Legends should be typed at the end of the text document and include enough 
information so that figures can be interpreted without reference to the text. 
Give staining and magnification for photomicrographs of histologic slides. 

 Tables should be Word documents and should be placed at the end of the text 
Word document. All tables and figures must be cited in the text in 
consecutive order. Do not add color to tables; standardized color is added by 
the compositor. 

 At the discretion of the Editor, images and tables may appear in the print 
version of the Journal, the electronic version, or both. 

Random figures will be checked for image manipulation. 

Video/Computer Graphics 
 Videos and computer graphics (ie, slide presentations with or without 

animation) can be submitted through Editorial Manager. If the file is too large 
to upload into Editorial Manager, please email the GIE Editorial Office at 
gie@asge.org for special uploading instructions. Please indicate the video 

component on the submission cover page.  

All videos or graphics submitted must be of the highest quality possible.  

Submissions of videos that were originally recorded through the S-video or 
RGB outputs of the endoscope processor are desired. 

 Gastrointestinal Endoscopy may edit any video or computer graphics. 
Reviewers, following the usual policy with illustrations, may suggest 
changes in the video or computer graphic. 

A sound track is highly recommended, but not required. 

Each video file must be less than 300 MB in size. If the file is larger than 300 
MB, you will need to break it up into two or more smaller files. 

 Maximum cumulative length of videos or computer graphics is 8 minutes, and 
materials may be divided into several smaller clips not to exceed 8 minutes 
in total. If the video or animation is divided into several clips, each clip 
should be identified at the beginning of the section (eg, Video Clip 1, Graphic 
1) and on the disk. Several videos/graphics may be on the same disk, but if 
they are separate clips, they must be saved as separate files. When needed, 
use of simple transitions, eg, fade in/out dissolve, dip to color dissolve, are 
suggested. 

http://www.giejournal.org/content/figure_color_scheme
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 Concise legends (typed on a separate page) must accompany each video clip 
or computer graphic presentation. 

 The following formats for video will be accepted: MPEG-1 or MPEG-2 
(.mpg), Quicktime (.mov), or Compuserve GIF (.gif). Please contact the 
publisher about the use of other formats. 

 A graphic will be used in the text to indicate the location of a video clip or 
computer graphic component. Videos/computer graphics for accepted 
manuscripts will not be returned, nor will they be accepted separately from a 
rejected manuscript. 

 If the article is accepted for publication, the video will be digitized and 
permanently archived on the Gastrointestinal Endoscopy website 
(http://www.giejournal.org). 

References 
References must be cited in the text in consecutive order and identified by 
superscript numbers. 

 It is the author's responsibility to check the accuracy of all references by 
verifying them against the original documents. Citations can be verified by 
using PubMed's Citation Matcher 
(http://www.ncbi.nlm.nih.gov/entrez/query/static/citmatch.html). 

 Examples of correct forms of reference, in accordance with Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals,1 are given 
in the online submission instructions. 

 Follow Index Medicus for journal title abbreviations 
(http://www.ncbi.nlm.nih.gov/nlmcatalog/journals). 

 References should follow "Vancouver style." See the examples at 
http://www.nlm.nih.gov/bsd/uniform_requirements.html. 

 Manuscripts in preparation, personal communications, and other 
unpublished information should not be cited in the references list but may 
be mentioned in the text in parentheses. 

 The list of references, in numeric sequence, should be typed at the end of the 
article. In the submitted version of the manuscript, references should not 
appear as footnotes or endnotes, and if you have used a program such as 
EndNote or Reference Manager to create them, the links between the 
reference numbers and the citations must be removed using the following 
steps: (1) Using the "Select All" feature (Ctrl-A for 

http://www.giejournal.org/
http://www.ncbi.nlm.nih.gov/entrez/query/static/citmatch.html
http://www.ncbi.nlm.nih.gov/nlmcatalog/journals
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PCs. Cmd-A for Macs), highlight the entire text of the file, including the 
references. (2) Use the keystroke command Ctrl-6 for PCs or Cmd-6 for 
Macs. (3) Save. This will remove the links (permanently) without disturbing 
the reference numbers or the citations. It is recommended that you save one 
copy of your manuscript with the EndNote links in place (for your reference) 
and one copy of your manuscript without the EndNote links (for submission 
purposes). 

 If excerpts from other copyrighted works are included, the author(s) must 
obtain written permission from the copyright owners and credit the source(s) 
in the article. These permissions must be submitted to the Editorial Office 
before publication can occur. 

 Preprinted forms for use by authors in these cases can be obtained from 
Elsevier's Rights Department, Philadelphia, PA, USA: phone (+1) 215-239-
3804, fax (+1) 215-2393805, email healthpermissions@elsevier.com. 

 Requests may also be completed online via the Elsevier homepage 

Virtual Microscope 
The journal encourages authors to supplement in-article microscopic images with 
corresponding high resolution versions for use with the Virtual Microscope viewer. 
The Virtual Microscope is a web based viewer that enables users to view 
microscopic images at the highest level of detail and provides features such as 
zoom and pan. This feature for the first time gives authors the opportunity to share 
true high resolution microscopic images with their readers. More information and 
examples are available at 
https://www.elsevier.com/about/content-innovation/virtual-microscope. 
Authors of this journal will receive an invitation e-mail to create microscope 
images for use with the Virtual Microscope when their manuscript is first 
reviewed. If you opt to use the feature, please contact 
virtualmicroscope@elsevier.com for instructions on how to prepare and upload 
the required high resolution images. 

 The Editorial Office and Elsevier may choose to publish an article online 
before we publish it in the journal. Please contact our production 
department immediately if you do not want us to make any such prior 
publication for any reason, including disclosure of a patentable invention. 

 GIE now posts uncorrected, non-formatted articles online within a week of 
acceptance. These articles can be cited immediately upon posting. The file 
will be replaced with the corrected, formatted file when it is ready.  

https://www.elsevier.com/about/policies-and-standards/copyright/permissions
https://www.elsevier.com/about/content-innovation/virtual-microscope
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OFFPRINTS 
The corresponding author will, at no cost, receive a customized Share Link 
providing 50 days free access to the final published version of the article. The 
Share Link can be used for sharing the article via any communication channel, 
including email and social media. For an extra charge, paper offprints can be 
ordered via the offprint order form which is sent once the article is accepted for 
publication. Both corresponding and co-authors may order offprints at any time via 
Elsevier's WebShop (http://webshop.elsevier.com/). Corresponding authors who 
have published their article open access do not receive a Share Link as their final 
published version of the article is available open access on ScienceDirect and can 
be shared through the article DOI link. 

Galley proofs are e-mailed to the corresponding author and must be returned to 
the publisher by fax or e-mail within 48 hours to avoid delay in publication: 

Harriet Lampard 

Journal Manager 

Elsevier 

Stover Court 
Bampfylde Street 
Exeter 
Devon, EX1 2AH 
UK 

E-mail: h.lampard@elsevier.com 

For any further information please contact the journal manager or visit our Support 
Center. 
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