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Introduction: Hyperplastic polyps represent 30-93% of all
gastric epithelial polyps. They are generally detected as in-
nocuous incidental findings; however, they have a risk of
neoplastic transformation and recurrence. Frequency and
risk factors for neoplastic transformation and recurrence are
not well established and are fields of ongoing interest. This
study aims to evaluate the frequency of and identify the risk
factors for recurrence and neoplastic change of gastric hy-
perplastic polyps (GHP). Methods: A single-centre retrospec-
tive cohort study including consecutive patients who under-
went endoscopic resection of GHP from January 2009 to
June 2020. Demographic, endoscopic, and histopathologic
data was retrieved from the electronic medical records. Re-
sults: A total of 195 patients were included (56% women;
median age 67 [35-87] years). The median size of GHP was
10 (3-50) mm, 62% (n = 120) were sessile, 61% (n=119) were
located in the antrum, and 36% (n =71) had synchronous le-
sions. Recurrence rate after endoscopic resection was 23%
(n = 26). In multivariate analysis, antrum location was the
only risk factor for recurrence (odds ratio [OR] 3.0; 95% con-

fidence interval [CI] 1.1-8.1). Overall, 5.1% (n = 10) GHP
showed neoplastic transformation, with low-grade dysplasia
in 5, high-grade dysplasia in 4, and adenocarcinomain 1. In
multivariate analysis, a size >25 mm (OR 84; 95% Cl 7.4-954)
and the presence of intestinal metaplasia (OR 7.6; 95% ClI
1.0-55) and dysplasia (OR 86; 95% Cl 10-741) in adjacent mu-
cosa were associated with an increased risk of neoplastic
transformation. Recurrence was not associated with neo-
plastic transformation (OR 1.1; 95% Cl 0.2-5.9). Discussion:
Our results confirmed the risk of recurrence and neoplastic
transformation of GHP. Antrum location was a predictor of
recurrence. The risk of neoplastic change was increased in
large lesions and with intestinal metaplasia and dysplasia in
adjacent mucosa. More frequent endoscopic surveillance
may be required in these subgroups of GHP.
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Resumo

Introducdo e objetivos: Os polipos hiperplasicos con-
stituem 30-93% das lesdes gastricas epiteliais benignas.
Apresentam-se frequentemente como achados en-
doscopicos incidentais indcuos, no entanto, apresentam
risco de recorréncia e transformacdo neoplasica. A frequén-
cia e fatores associados a recorréncia e transformacgao neo-
plasica nao estao bem estabelecidos e sdo areas de inter-
esse crescente. Este estudo pretende avaliar a frequéncia e
identificar fatores associados a recorréncia e transforma-
¢ao maligna dos polipos gastricos hiperplasicos (PGH). Mé-
todos: Estudo de coorte retrospectivo unicéntrico inclu-
indo consecutivamente doentes com PGH submetidos a
ressecao endoscopica entre janeiro de 2009 e junho de
2020. Efetuada analise das caracteristicas demograficas,
endoscépicas e anatomopatoldgicas através dos registos
clinicos eletrénicos. Sumdrios dos resultados: Incluidos
195 doentes género feminino: 56%, idade mediana: 67
(35-87) anos. Os pélipos apresentavam tamanho mediano
de 10 (3-50) mm, 61.5% (n = 120) eram sésseis, 61% (n =
119) apresentavam localizagao antral e 36% (n = 71) tin-
ham lesdes sincronas. A frequéncia de recorréncia foi 23%
(n = 26). Na andlise multivariada, apenas a localizacao no
antro se associou significativamente a recorréncia odds ra-
tio (OR): 3.0; intervalo de confianca (IC) 95%: 1.1-8.1). Em
5.1% (n = 10) dos casos verificou-se transformacdo neop-
lasica, correspondendo a 5 casos de displasia de baixo
grau, 4 casos de displasia de alto grau e 1 caso de carci-
noma. Na analise multivariada, dimensao superiora 25 mm
(OR: 84; 1C95%: 7.4-954), presenca de metaplasia (OR: 7.6;
IC95%: 1.0-55) e displasia (OR: 86; 1C95%: 10-741) na mu-
cosa adjacente associaram-se a transformacao neoplasica.
A recorréncia ndo se associou a transformagao neoplasica
(OR: 1.1; 1C95%: 0.2-5.9). Discussdo/Conclusdo: Estes re-
sultados corroboraram os riscos de recorréncia e transfor-
macao neoplésica associados aos PGH. A localizacdo antral
foi preditor de recorréncia. O risco de transformacao neo-
plasica foi superior em lesées maiores e coexisténcia de
metaplasia e displasia na mucosa adjacente. Podera justi-
ficar-se uma estratégia de vigilancia mais frequente nestes

su bgrupos. © 2020 Sociedade Portuguesa de Gastrenterologia
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Hyperplastic polyps represent 30-93% of all gastric
epithelial polyps [1, 2]. They are characterized by hyper-
plastic foveola with an inflamed stroma, generally arising
in response to a chronic inflammatory environment.

GHP: Analysis of Recurrence and
Neoplastic Transformation

Their pathogenesis is unclear. The accepted hypothesis
states that gastric hyperplastic polyps (GHP) develop as
the result of a hyperplastic mucosal healing regenerative
response secondary to an inflammatory process [3]. They
are generally detected as innocuous incidental findings in
1.2-8% of patients undergoing esophago-gastro-duode-
noscopy (EGD). However, they can be present as anaemia
due to occult bleeding or gastric outlet obstruction [1, 4].
Several risk factors for GHP have been identified, such as
Helicobacter pylori infection [5], chronic atrophic gastri-
tis [6], portal hypertension [5, 7], autoimmune gastritis
[8], gastric surgery [9], and Ménétrier disease. Hypergas-
trinemia, induced by hypochlorhydria caused by chronic
atrophic gastritis, has also been implicated in the patho-
genesis of GHP [3]. EGD with white light shows sessile or
pedunculated reddish lesions, generally < 20 mm in di-
ameter and usually occurring as single lesions in the an-
trum (Fig. 1a). Narrow-band imaging typically shows a
large regular mucosal pattern (Fig. 1b) [2]. Upon magni-
fication of narrow-band imaging, GHP present a uni-
formly long, narrow, and elliptical marginal crypt epithe-
lium with an unclear microvascular pattern [10].

Their potential for neoplastic change has been demon-
strated for lesions with a diameter > 10 mm, with a preva-
lence of dysplasia (low- and high-grade) ranging from 1.5
to 4.4%, and a prevalence of carcinoma between 1.1 and
2.1%. Horiuchi etal. [11] reported that combining a polyp
size > 20 mm and features of magnification endoscopy
with narrow-band imaging demonstrating an abnormal
microvascular pattern and size reduction of the fine mu-
cosal structure has nearly 100% sensitivity and 58% speci-
ficity for a diagnosis of cancer or dysplasia. However, the
mechanisms responsible for the neoplastic change remain
unknown [8]. Forté et al. [12] reported local recurrence in
more than half of GHP > 10 mm in size after endoscopic
resection. Unlike gastric adenomas and early gastric can-
cer, en bloc complete resection with free lateral and deep
margins does not prevent local recurrence. Risk factors for
local recurrence are not well described.

Current guidelines recommend endoscopic resection
of all GHP > 5-10 mm and biopsy of the remaining tissue.
Surrounding gastric mucosa should also be biopsied ac-
cording to the management of epithelial pre-cancerous
conditions and lesions in the stomach (MAPS II) guide-
line [13]. Additionally, H. pylori infection should be as-
sessed and treated if present. Endoscopic follow-up is re-
quired 1 year after biopsy or endoscopic resection. If no
residual polyp is found on surveillance endoscopy, fur-
ther follow-up is according to the MAPS II guideline for
the findings in the surrounding mucosa [1, 2].
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Fig. 1. Endoscopic typical appearance of gastric hyperplastic polyps (GHP). Esophagogastroduodenoscopy show-
ing a typical reddish aspect on white-light imaging (a) and a large regular mucosal pattern on narrow-band im-
aging (b).

Recent knowledge concerning recurrence and neo-
plastic transformation rates as well as their predictors are
in line with changes in current management of this type
of polyp. The identification of high-risk factors for recur-
rence and neoplastic change will allow a better and selec-
tive management of these patients.

This study intended to characterize GHP population
in a Western country and evaluate the proportion and
risk factors for GHP recurrence and neoplastic transfor-
mation.

Study Design
This was a single-centre, retrospective, cohort study performed
from January 2009 to June 2020.

Inclusion and Exclusion Criteria

Patients aged >18 years who underwent endoscopic resection
of GHP were consecutively included. Patients were excluded if the
GHP was already a recurrence at the time of the first endoscopy,
orif they underwent surgical resection of GHP, or had a hereditary
gastric polyposis syndrome.

Definitions

The histological diagnosis of GHP was based on the following
criteria: the presence of foveolar hyperplasia with long, deep, and
hypersecreting crypts, or an inflammatory and abundant chorion.
Neoplastic transformation was defined histologically by the pres-
ence of dysplasia or adenocarcinoma within GHP. Recurrence was
defined by the presence of a histologically confirmed GHP at the
previous complete resection of GHP at least 3 months after the
initial resection.
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Demographic, Clinical, Endoscopic, and Histologic Variables

Patients’ characteristics, i.e., age, gender, proton-pump inhibi-
tor intake, a history of gastric surgery, and the haemoglobin value
were retrieved from electronic reports. Endoscopic data, i.e., GHP
size, location, and morphology according to the Paris classification
[14], endoscopic resection procedure, and adverse events were col-
lected from EGD report. Histologic data, i.e., H. pylori infection,
atrophic gastritis, intestinal metaplasia, neoplastic transformation
and type, and complete resection with free lateral and deep mar-
gins were retrieved from the pathology report.

Data and Statistical Analysis

Continuous variables are reported as mean and SD or median
and range if they had a normal or skewed distribution, respectively.
Categorical variables are reported as absolute and relative frequen-
cies. Continuous variables were compared between 2 groups using
Student’s ¢ test if they had normal distribution and homogeneity of
variance, or the Mann-Whitney U test if these conditions were not
met. Categorical variables were compared using Pearson’s ? test or
Fisher’s exact test. To determine factors associated with recurrence
and neoplastic transformation, univariate and multivariate analysis
using a logistic regression model was performed. Covariates with a
p value < 0.05 in the univariate analysis were included in the mul-
tivariate analysis. The effect of factors on the risk of recurrence and
neoplastic transformation were quantified using odds ratio (OR)
with 95% confidence interval (CI) in both analyses. Cumulative
probabilities of recurrence were estimated by the Kaplan-Meier
method. All hypotheses are 2-tailed and a p value < 0.05 was con-
sidered statistically significant. Statistical analysis was performed
using SPSS v25 (SPSS Inc., Chicago, IL, USA).

In our study, from 364 epithelial gastric polyps submit-
ted for endoscopic resection, 53.5% (n = 195) were GHP.
Of the 195 patients included, 56% (n = 109) were female
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Fig. 2. Estimation of cumulative incidence
of recurrence after first endoscopic resec- 0 2 4 6 8 10
tion of gastric hyperplastic polyps (GHP), Follow-up duration, years
95% CI.

and the median age was 67 (35-87) years. The indications
for performing the EGD were screening for early gastric
cancer (47%, n = 91), anaemia (24%, n = 46), dyspepsia
(11%, n = 21), and epigastric pain (9%, n = 18). The me-
dian size of GHP was 10 (3-50) mm and the majority were
located in the antrum (61%, n = 119) and had a sessile
morphology (62%, n = 120). Synchronous lesions, with
inferior size, were present in 36% (n = 71) of patients. His-
tologic findings of surrounding mucosa showed atrophic
gastritis in 87% (n = 169), intestinal metaplasia in 19%
(n=37), and dysplasia in 3.6% (n = 7). H. pylori infection
was detected in 29% (n = 57) of the patients without any
particular location; 41% were H. pylori-positive and 59%
were H. pylori-negative (p = 0.8). Gastric surgery was de-
scribed in 5.6% (n = 11) patients. Proton-pump inhibitor
intake was reported in 40% (n = 78).

Hot-snare polypectomy was the technique for endo-
scopic resection performed in 38% (n = 75) of the lesions,
corresponding to pedunculated or sub-pedunculated le-
sions. Endoscopic mucosal resection was performed in
the remaining 62% (n = 120), corresponding to sessile le-
sions. No cold-snare polypectomies were performed.
There were 16.7% (n = 20) piecemeal resections. Post-
polypectomy bleeding was recorded in 4% (n = 8) of the
cases, corresponding to 5 cases of intra-procedural bleed-
ing managed with clips and/or snare-tip soft coagulation,
and 3 cases of post-procedural bleeding. Neither perfora-
tion- nor sedation-related adverse events were reported
(Table 1).

GHP: Analysis of Recurrence and
Neoplastic Transformation

Table 1. Baseline demographic, clinical, and pathologic character-
istics of 195 patients

Female gender 109 (56)
Median age, years (range) 67 (35-87)
EGD indication
Screening for early gastric cancer 91 (47)
Anaemia 46 (24)
Dyspepsia 21 (11)
Epigastric pain 18 (9)
Other 19 (9)
Median size, mm (range) 10 (3-50)
Paris classification
0-Is 120 (62)
0-Isp 18 (9)
0-Ip 57 (29)
Location
Antrum 119 (61)
Corpus 54 (28)
Cardia/fundus 22 (11)
H. pylori infection 57 (29)
Atrophic gastritis 169 (88)
Intestinal metaplasia 37 (19)
Dysplasia 7(3.6)
Synchronous lesions 71 (36)
Medication
Proton-pump inhibitors 78 (40)
Antithrombotic agents 48 (25)
Gastric surgery 11 (5.6)
Recurrence 26 (13)
Neoplastic transformation 10 (5.1)

Values are expressed as n (%), unless otherwise indicated. EGD,
esophago-gastro-duodenoscopy; 0-Is, sessile; 0-Isp, sub-peduncu-
lated; 0-Ip, pedunculated.
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Table 2. Main results and analysis of risk factors associated with recurrence

Risk factors With Without Univariate analysis
recurrence recurrence
(n =26), % (n =87), % OR 95% CI p value

Age >65 years 58 58 1.0 0.4-2.4 0.98
Male gender 54 39 0.6 0.2-1.3 0.18
Gastric surgery 3.8 9.2 0.4 0.1-3.3 0.39
Anaemia 69 29 1.1 0.4-2.8 0.89
Proton-pump inhibitor intake 54 39 1.8 0.7-4.6 0.20
Polyp size 25 mm 3.8 3.4 1.1 0.1-11 0.92
Polyp location

Antrum 77 53 3.0 1.1-8.1 0.03

Corpus 23 4
Pedunculated morphology 27 26 1.03 0.4-2.8 0.96
Synchronous lesions 42 43 1.0 0.4-2.4 0.98
H. pylori infection 38 32 1.3 0.5-3.3 0.55
Pre-neoplastic conditions and lesions

Atrophic gastritis 92 77 3.6 0.8-16 0.10

Intestinal metaplasia 15 25 0.5 0.2-1.7 0.30

Dysplasia 0 0 0 1
Neoplastic transformation 8 7 1.1 0.2-5.9 0.9

Of the study population, 58% (n = 113) patients had at
least 1 EGD follow-up. The median time for the first EGD
was 1 (1-5) years, with 94% (n = 106) performed at 1 year.
After the initial resection, 23% (n = 26) recurrences were
identified, 69% (n = 18) of which were detected at the first
EGD follow-up. Median size of GHP with recurrence was
10 (6-40) mm, 80% (n = 20) were in the antrum, and 43%
(n = 11) had synchronic lesions. H. pylori infection was
reported in 39% (n = 10) cases. Regarding pre-malignant
conditions, in patients with recurrence, atrophic gastritis
was present in 92% (n = 24) and intestinal metaplasia in
16% (n = 4). Dysplasia was not reported. Anaemia was
present in 69% (n = 18) of the patients. Recurrence was
significantly higher in polyps located in the antrum than
in the corpus/fundus (80 vs. 53%, OR 3.0; 95% CI 1.1-
8.1). Gender, age, polyp size and morphology, H. pylori
status, pre-malignant gastric conditions in the surround-
ing mucosa, and haemoglobin value were not associated
with recurrence (Table 2). Of the 26 recurrent GHP, 15
were submitted for a new endoscopic resection. In the re-
maining patients, the biopsy confirmed hyperplastic ori-
gin and no further treatment or surveillance was per-
formed. After the first re-treatment, 4 were lost to follow-
up. A recurrence frequency of 36% (4/11) was reported
after endoscopic resection of the first recurrence. The me-
dian time to recurrence was estimated at 7.5 (95% CI 6.7~
8.4) years (Fig. 2).
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Neoplastic transformation was identified in 10 GHP,
5 with low-grade dysplasia, 4 with high-grade dysplasia,
and 1 with an intra-mucosal carcinoma. Median size of
GHP with neoplastic transformation was 17 (10-50)
mm, 60% (n = 6) of GHP were located in the antrum,
and 60% (n = 6) had synchronic lesions. H. pylori infec-
tion was reported in 40% (n = 4). In these patients with
a GHP with neoplastic transformation, pre-malignant
conditions in adjacent mucosa were present in 100%
(n=10), 100% (n = 10) had chronic gastritis, 60% (n =
6) had intestinal metaplasia, and 50% (n = 5) had dys-
plasia (Table 3).

Univariate analysis found that a GHP size > 25 mm,
intestinal metaplasia, and/or dysplasia in surrounding
mucosa were associated with neoplastic transformation.
Neoplastic transformation was significantly higher in
GHP with a diameter > 25 mm (80 vs. 20%; OR 15; 95%
CI 2.2-104), and with intestinal metaplasia (60 vs. 17%;
OR 7.5; 95% CI 2.0-28), or dysplasia (50 vs. 1.0%; OR 92;
95% CI 14-591) in adjacent mucosa. Multivariate analy-
sis after backward selection found that a size > 25 mm
(OR 84; 95% CI 7.4-954), intestinal metaplasia (OR 7.6;
95% CI 1.0-55), and dysplasia (OR 86; 95% CI 10-741)
remained significantly associated with neoplastic trans-
formation (Table 3).
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Table 3. Analysis of risk factors associated with neoplastic transformation

Risk factors With malignant ~ Without Univariate analysis Multivariate analysis
’E;azslf(())l)'flzztlon glsrl:ffr(;?rrgation OR 95% CI  pvalue OR 95%CI pvalue
(n=185), %
Age >65 years 70 59 0.6 0.2-2.5 0.49
Male gender 30 45 1.9 0.5-7.6 0.36
Gastric surgery 10 5.4 1.9 0.2-16 0.55
Anaemia 50 30 2.4 0.7-8.6 0.18
Proton-pump inhibitor intake 50 43.2 1.3 0.4-4.7 0.67
Polyp size 25 mm 20 1.6 15 2.2-104 <0.01 84 7.4-954  <0.01
Polyp location: antrum 60 6 0.9 0.3-35 0.95
Pedunculated morphology 50 28.1 2.6 0.7-9.2 0.15
Synchronous lesions 60 35 2.8 0.8-10 0.13
H. pylori infection 40 29 1.7 0.5-6.1 0.45
Pre-neoplastic conditions and lesions
Atrophic gastritis 100 86 >100 0 1
Intestinal metaplasia 60 17 7.5 2.0-28  <0.01 7.6  1.0-55 0.04
Dysplasia 50 1.1 92 14-591 <0.01 86 10-741 <0.01

In our population, the frequency of GHP was higher
than reported in studies from the USA and from other
European countries, but similar to that reported in a Bra-
zilian study [15-17]. This data is in line with the high
prevalence of H. pylori infection in Portugal compared
with other Western countries [18]. As reported in previ-
ous studies, GHP were more frequent in females [15]. En-
doscopic findings are in accordance with previous studies
regarding median size, sessile morphology, and antrum
location [1]. The proportion of H. pylori infection at the
time of endoscopic resection (29%) was comparable with
previous data descriptions of percentages between 15 and
37% [12, 19]. However, this proportion was lower than
expected, taking into account the prevalence of H. pylori
infection in Portugal [18]; it can be explained by previous
eradication and false-negatives introduced by proton-
pump inhibitor intake in a considerable percentage of the
patients (40%). Furthermore, Giemsa coloration of histo-
pathologic specimens was the diagnostic test used for H.
pylori detection. This method has a lower sensitivity
(83%) than immunohistochemistry and fluorescence in
situ hybridization; this, together with the high frequency
of atrophic gastritis (87%), may have led to an underesti-
mation of the real prevalence of H. pylori infection [20].
Concerning the advanced stages of gastritis, gastric atro-
phy was present in 87%, intestinal metaplasia in 19%, and
dysplasia in 3.6% of our patients. Previous data also dem-

GHP: Analysis of Recurrence and
Neoplastic Transformation

onstrated the higher prevalence of epithelial pre-cancer-
ous conditions in patients with GHP [3, 8]. In our study,
the updated Sydney system was not used, defaulting fur-
ther conclusions [21].

The study showed local recurrence in 23% of the pa-
tients. It revealed that GHP recurrence was more frequent
for polypslocated in the antrum, in agreement with a pre-
vious study conducted by Forté et al. [12]. One of the pos-
sible hypotheses for taking into account GHP location is
that the mucosal trauma induced by contractions of the
antrum or duodeno-gastric reflux could promote the hy-
perplastic wound-healing process [12, 22]. The mecha-
nism of recurrence remains unclear. However, it seems
that it can be explained, at least in part, by the iteration of
the wound-healing process. Recurrent lesions can be
treated by endoscopic resection, as described in most cas-
es, despite the presence of sub-mucosal fibrosis.

Similar to the findings of Forté et al. [12], in our co-
hort, GHP > 25 mm had a higher neoplastic potential as
well as advanced gastritis stages such as intestinal meta-
plasia and dysplasia. Although intestinal metaplasia and
atrophic gastritis have been reported as risk factors in
some studies [3, 19], others found no correlation between
these factors and the occurrence of neoplasia [23]. A Jap-
anese study suggested that GHP with neoplastic changes
develop via a hyperplasia-dysplasia-carcinoma sequence
rather than an intestinal metaplasia-dysplasia-carcinoma
sequence [24]. Given the controversial data, whether
therapy should be directed toward the underlying pathol-
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ogy rather than the polyp itself remains a relevant ques-
tion under investigation [25]. Hypergastrinemia, not
evaluated in our cohort, has also been implicated in neo-
plastic transformation, namely in the autoimmune gastri-
tis setting [8].

In this study, recurrence was not a risk factor for neo-
plastic change. No previous study had demonstrated a
positive association between recurrence and neoplastic
change.

This study has some limitations. First, it was per-
formed in a single tertiary centre and was designed retro-
spectively. Therefore, some data is missing, namely H. py-
lori eradication, the haemoglobin value, and current
medication. Additionally, an adequate staging and grad-
ing of intestinal metaplasia and gastric atrophy, with bi-
opsies of at least 2 topographic sites (from both the an-
trum and the corpus, at the lesser and greater curvature)
taken and clearly labelled in to 2 separate vials [13], was
performed only in 21% of patients. Although recurrence
was defined as GHP developing at the resection scar, it is
possible that some of the new GHP were mistakenly con-
sidered as recurrent lesions, owing to close proximity, a
faded scar, or evaluation by a different endoscopist. Fi-
nally, endoscopic surveillance intervals were based on the
clinician’s decision and did not follow a uniform proto-
col. A uniform endoscopic follow-up protocol and a pro-
spective cohort study seem warranted to confirm our
conclusions and better define recurrence time, patterns,
and management as well as risk factors for neoplastic
transformation.

In conclusion, this study characterized population
with GHP polyps in a Western country and evaluated the
risk factors for recurrence and neoplastic transformation.
Lesions > 25 mm with advanced stages of atrophic gastri-
tis require endoscopic resection, and gastric mucosa
needs endoscopic surveillance. However, in the absence
of other high-risk features, particularly intestinal meta-
plasia and dysplasia in the surrounding mucosa, endo-

scopic resection and follow-up of smaller lesions (10-25
mm) should be more selectively performed. Recurrence,
frequent in GHP, is not a predictor of neoplastic transfor-
mation. In summary, a tailored endoscopic approach for
GHP could reduce costs and morbidity as well as opti-
mize the use of human and material resources, in line
with the recently published guidelines of the European
Society of Gastrointestinal Endoscopy [26].
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