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ABSTRACT

Aims: Gastric polyps represent a heterogeneous group of mucosal lesions influenced by inflammatory, environmental, and
pharmacologic factors. The distribution of polyp subtypes varies geographically, particularly in regions with high Helicobacter
pylori (Hp) prevalence, where inflammation-driven lesions predominate. This study aimed to evaluate the clinicopathological
characteristics of gastric polyps and their association with Hp infection and proton pump inhibitor (PPI) use in a real-world
cohort.

Methods: In this retrospective cross-sectional study, 8,659 patients who underwent esophagogastroduodenoscopy (EGD)
between January 2023 and January 2024 were screened, and 109 patients with histopathologically confirmed gastric polyps were
included. Demographic features, endoscopic findings, histopathological subtypes, Hp status, background mucosal pathology,
and PPI use were analyzed.

Results: The overall prevalence of gastric polyps was 1.25%. The mean age was 61.4+12.2 years, with a female predominance
(73.4%). Hyperplastic polyps were the most common subtype (71.6%), followed by adenomatous (14.7%) and fundic gland
polyps (6.4%). Hp positivity was significantly associated with hyperplastic polyps (p=0.011), while adenomatous polyps were
significantly associated with chronic active gastritis (CAG) (p=0.016). All fundic gland polyps occurred in patients with long-
term PPI use and were strongly associated with Hp negativity (p<0.001). No fundic gland polyps were observed in patients with
concurrent Hp infection or chronic atrophic gastritis.

Conclusion: Gastric polyp development reflects the underlying gastric microenvironment shaped by inflammatory and
pharmacologic factors. In Hp-endemic regions, hyperplastic polyps predominate and are strongly associated with Hp, whereas
fundic gland polyps constitute a distinct entity linked to long-term PPI use and a lower prevalence of Hp infection.

Keywords: Helicobacter pylori, polyps, stomach, proton pump inhibitors

INTRODUCTION

Proliferative lesions originating from the gastric mucosa
or submucosa and projecting into the lumen are defined as
gastric polyps."? Gastric polyps are detected in approximately
0.8-6% of upper gastrointestinal endoscopic procedures and
are frequently identified incidentally during gastroscopy.'”
Although most polyps are asymptomatic, they may
present with gastrointestinal bleeding, anemia, abdominal
discomfort, or, rarely, gastric outlet obstruction.**

The histopathological distribution of gastric polyps varies
geographically and appears to be influenced by environmental
factors, Helicobacter pylori (Hp) prevalence, and proton
pump inhibitor (PPI) use.">*%” Hyperplastic polyps and
adenomatous polyps constitute the majority of cases, whereas
fundic gland polyps are more commonly observed in Western
populations with lower Hp prevalence and widespread PPI
use.®” In contrast, hyperplastic and adenomatous/neoplastic
gastric polyps appear to be relatively more prevalent in regions
with a higher prevalence of Hp infection.®

Hpplaysacentralrolein gastric carcinogenesis through chronic
inflammation, mucosal atrophy, intestinal metaplasia, and
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epithelial proliferation. Persistent Hp-induced gastritis leads
to alterations in gastric epithelial turnover and may contribute
to the development of hyperplastic and adenomatous polyps.’
Moreover, Hp eradication has been associated with regression
of certain hyperplastic polyps, suggesting a potential causal
relationship.'

Despite numerous epidemiological studies, data regarding
the clinicopathological characteristics of gastric polyps in
Hp-prevalent regions remain limited, and the interaction
between Hp infection and specific polyp subtypes has not
been fully elucidated. Therefore, the present study aimed to
evaluate the demographic features, anatomical distribution,
histopathological characteristics of gastric polyps, and their
association with Hp infection in our population.

METHODS

Ethics

This study was approved by the Ethics Committee of Ankara
Training and Researches Hospital (Date: 26.03.2025, Decision
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No: E-25-456). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration of
Helsinki.

Study Population

This retrospective cross-sectional study was conducted at
the Department of Gastroenterology, Ankara Training and
Research Hospital, between January 2023 and January 2024.
Due to the retrospective design and use of anonymized data,
the requirement for informed consent for study participation
was waived.

During the study period, 8,659 patients who underwent
esophagogastroduodenoscopy (EGD) for various clinical
indications were retrospectively screened. Among these, 109
patients with histopathologically confirmed gastric polyps
were included in the study. Lesions considered as polyp
precursor changes, such as isolated foveolar hyperplasia
without true polyp formation, were excluded. Patients with
incomplete medical records were also excluded.

Demographic characteristics, presenting symptoms, history of
PPI use, Hp status, presence of chronic active gastritis (CAG),
atrophic gastritis, intestinal metaplasia, polyp localization,
number, diameter, and histopathological subtype were
recorded from electronic medical records. PPI use was defined
as regular use of a PPI for at least 1 year prior to endoscopy.

Endoscopic Procedure

All endoscopic procedures were performed after a minimum
fasting period of 8 hours. Patients were monitored
throughout the procedure, which was carried out under local
oropharyngeal anesthesia using 10% lidocaine spray with
supplemental oxygen support.

All detected gastric polyps were removed endoscopically.
Depending on the size and morphology of the lesion,
polypectomy was performed using biopsy forceps or snare
excision with electrocautery. In cases of multiple polyps, the
diameter of the largest lesion was recorded for analysis. No
procedure-related complications were observed.

To assess the background gastric mucosa and evaluate the
presence of Hp infection, multiple biopsies were obtained
from at least one site each from the antrum and corpus in all
patients.

Histopathological Evaluation

All biopsy and polypectomy specimens were fixed in
formalin, embedded in paraffin, and evaluated by experienced
gastrointestinal pathologists. Histopathological classification
of gastric polyps was based on routine pathological evaluation
using standard histologic criteria and categorized as fundic
gland polyps, hyperplastic polyps, and adenomatous polyps."

Gastric mucosal biopsies were evaluated in accordance
with the Updated Sydney System.'? Chronic gastritis was
defined by mononuclear inflammatory cell infiltration in
the lamina propria. CAG was defined by the presence of
neutrophilic infiltration in addition to chronic inflammatory
changes. Atrophic gastritis was diagnosed based on the loss
of appropriate gastric glands, with or without accompanying
intestinal metaplasia. Intestinal metaplasia was identified
by the presence of goblet cells replacing the native gastric
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epithelium. Hp infection was assessed histopathologically in
gastric mucosal biopsies obtained from both the antrum and
corpus.

Statistical Analysis

The data analyses were performed using Statistical Package
for the Social Sciences vn. 21 software (IBM SPSS for
Windows version 21, IBM Corporation, Armonk, NY, USA).
All continuous variables with normal distribution were
defined as meantstandard deviation, and non-normally
distributed variables as median (min-max) values. Categorical
variables were stated as number (n) and percentage (%). The
comparisons of independent continuous variables between
hyperplastic polyp and other polyps were performed using
the Independent Samples t-test. The Mann-Whitney U test
was applied to compare independent continuous variables
between adenomatous polyps, fundic polyps, and other
polyps. A binary logistic regression model including Hp
status, gender, and the Hp status x gender interaction term
was performed to assess whether the association between
Hp infection and hyperplastic polyps differed by gender. The
relationships between categorical variables were analyzed
using Chi-square analysis or Fisher's Exact test. A value of
p<0.05 was considered statistically significant.

RESULTS

Gastric polyps were identified in 109 of 8,659 upper
gastrointestinal endoscopies performed during the one-year
study period, yielding an overall prevalence of 1.25%. The
study cohort comprised 80 (73.4%) females and 29 (26.6%)
males, with a mean age of 61.4+12.2 years. The mean polyp
diameter was 9.4+6.6 mm (range, 2-50 mm). Regarding
anatomical localization, polyps were most frequently found
in the antrum (n=41, 37.6%), followed by the corpus (n=33,
30.3%), cardia (n=27, 24.8%), and fundus (n=8, 7.3%). When
the patients were separated into two groups as <60 years
and 260 years, the highest frequency of polyps was in the
group aged =60 years (64 polyps, 58.7%). The most common
presenting complaint was dyspepsia (n=66, 60.5%), followed
by abdominal pain (n=18, 16.5%), anemia (n=14, 12.8%), and
gastrointestinal bleeding (n=5, 4.5%). The demographic and
baseline characteristics of patients with gastric polyps are
summarized in Table 1.

In gender-based analyses, no statistically significant difference
was observed between female and male patients in terms of
polyp localization or histological subtype. Polyp localization
did not differ significantly by gender (p=0.652). Hyperplastic
polyps were observed in 75.0% of females and 62.1% of males
(p=0.186). Adenomatous polyps were detected in 12.5% of
females and 24.1% of males (p=0.148), while fundic gland
polyps were detected in 7.5% of females and 3.4% of males
(p=0.672). A binary logistic regression model including Hp
status, gender, and the Hp statusxgender interaction term
was performed to evaluate whether the association between
Hp infection and hyperplastic polyps differed by gender. The
interaction term was not statistically significant (p=0.659),
indicating no evidence that gender modified the association
between Hp infection and hyperplastic polyp occurrence.

Histopathologically, hyperplastic polyps were the most
common subtype (71.6%), followed by adenomatous polyps
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Table 1. Demographic characteristics of gastric polyps

Polyp type Age Gender (F/M) Size (mm) Cardia Fundus Corpus Antrum Multiple  Polypectomy
Hyperplastic (n=78) 61.3+12.2 60/18 9.1+6.8 21(26.9%) 5(6.4%) 21(26.9%) 31(39.7%) 14 (17.9%) 59 (75.6%)
Adenomatous (n=16) 63.9+£10.8 10/6 11.2+6.2 3(18.8%) - 5(31.3%) 8 (50%) 2 (12.5%) 16 (100%)
Fundic (n=7) 52.1+12.0 6/1 6.9+2.6 1(14.3%) 3 (42.9%) 3 (42.9%) - 2 (28.6%) 5 (71.4%)
NET (n=4) 58.8+10.3 2/2 8.3+3.9 - - 3 (75%) 1 (25%) - 1* (25%)
Adenocarcinoma (n=2) 78-81 -2 10-30 2 (100%) - - - 1 (50%) bl
GIST (n=1) 78 1/- 10 - - 1 (100%) - - ek
Hamartomatous (n=1) 61 1/- 10 - - - 1 (100%) 1 (100%) 1 (100%)

F: Female, M: Male, NET: Neuroendocrine tumor, GIST: Gastrointestinal stromal tumor *While gastric surgical procedure was performed in one patient after polypectomy, direct gastric surgical procedure was

performed in three patients without polypectomy. ** Gastric surgical procedure was performed without polypectomy in two patients. *** Gastric surgical procedure was performed without polypectomy in one
patient.

(14.7%) and fundic gland polyps (6.4%). A single polyp was
detected in 89 patients (81.7%), while 20 patients (18.3%) had
multiple (22) polyps. The characteristics of the cases with a
single polyp and multiple polyps are given in Table 2.

Table 2. Comparison of data of cases with single or multiple polyps

Single (n=89) Multiple (n=20) P

Age 63 (27-85) 64.5 (45-85) 0.184

Gender (F/M) 65 (73%) / 24 (27%) 15 (75%) / 5 (25%) 0.857
33 (37.1%) Antrum 8 (40%) Antrum

Localization 725800 Cortl 4 (000) Corth 0919
6 (6.7%) Fundus 2 (10%) Fundus

g‘sg’ft‘llsc active 30 (33.7%) 9 (45%) 0.341

Intestinal metaplasia 25 (28.1%) 3 (15%) 0.226

Hp presence 41 (46.1%) 8 (40%) 0.622

F: Female, M: Male, Hp: Helicobacter pylori

Although not statistically significant, multiple polyps were
more frequent among patients with hyperplastic polyps
(n=14, 17.9%). While no statistically significant difference
was observed in age distribution between hyperplastic and
adenomatous polyps and other polyp types, fundic gland
polyps were significantly more prevalent among younger
patients compared to other polyp subtypes (p=0.048).

Histopathological background findings revealed chronic
gastritis in 55 patients (50.5%), CAG in 39 patients (35.8%),
and chronic atrophic gastritis in 14 patients (12.8%). While all
adenomatous polyps underwent polypectomy, 19 hyperplastic
(24.4%) and 2 (28.6%) fundic polyps were followed up due
to endoscopic biopsy results and small dimensions (<5
mm). Gastric surgical procedures were performed in two

adenocarcinomas, one gastrointestinal stromal tumor, and
four neuroendocrine tumor cases.

A history of Hp infection was present in 49 patients (45%),
while 25 patients (22.9%) had a history of PPI use for more
than one year. The most common types of polyps and their
association with Hp are shown in Table 3. Hp positivity was
significantly more frequent in patients with hyperplastic
polyps compared to other histological subtypes (p=0.011).
In contrast, the majority of adenomatous polyps (n=10,
62.5%) were detected in patients with CAG, demonstrating
a statistically significant association (p=0.016). All patients
with fundic gland polyps had a history of long-term PPI
use. A strong association was observed between PPI use and
fundic gland polyp development (p<0.001). Notably, none of
the patients with fundic gland polyps had concomitant CAG
(p=0.048) or Hp infection (p=0.016).

DISCUSSION

Gastric polyps represent a heterogeneous group of lesions
arising from overlapping pathogenic pathways, including
mucosal inflammation, atrophy and metaplasia, as well as
pharmacologically induced epithelial changes. In this real-
world cohort, our findings indicate that gastric polyps are
not isolated entities but rather reflections of the underlying
gastric microenvironment. Within this framework, Hp plays a
central role by promoting epithelial proliferation, particularly
in hyperplastic polyp formation, whereas CAG was more
closely associated with adenomatous transformation in our
cohort, and PPI-induced hypergastrinemia contributes to the
development of fundic gland polyps in Hp-negative settings.
Overall, our findings suggest that gastric polyps should be
interpreted within a multidimensional pathogenic framework
integrating inflammatory, structural, and iatrogenic factors.

Table 3. Characteristics of patients by type of gastric polyp

Hyperplastic Other type Adenomatous  Other type Fundic polyp  Other type

polyp (n=78) (n=31) P polyp (n=16) (n=93) P (n=7) (n=102) P
Age (year) 61.3+12.2 61.9+123  0.800 64 (42-83) 63 (27-85) 0.396 53 (37-69) 63 (27-85) 0.048
Gender (F) 60 (76.9%) 20 (64.5%)  0.186 10 (62.5%) 70 (75.3%) 0.359 6 (85.7%) 74 (72.5%) 0.672
Multiple 14 (17.9%) 6 (19.4%) 0.864 2 (12.5%) 18 (19.4%) 0.731 2 (28.6%) 18 (17.6%) 0.610
Size (mm) 9.0£6.8 10.3+6.2 0.376 10 (3-25) 8 (2-50) 0.119 6 (3-10) 9 (2-50) 0.293
Chronic active gastritis 29 (37.2%) 10 (32.3%)  0.629 10 (62.5%) 29 (31.2%)  0.016 0 (0%) 39 (38.2%) 0.048
Intestinal metaplasia 18 (23.1%) 10 (32.3%)  0.322 6 (37.5%) 22 (23.7%) 0.351 1 (14.3%) 27 (26.5%) 0.675
Hp presence 41 (52.6%) 8 (25.8%) 0.011 6 (37.5%) 43 (46.2%) 0.516 0 49 (48%) 0.016

Data are presented as mean+standard deviation, median (minimum-maximum), or \(n\) (%), as appropriate. p: P-value, F: Female, Hp: Helicobacter pylori
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In this retrospective cohort of patients undergoing EGD,
gastric polyps were identified in 1.25% of cases, a prevalence
consistent with previously reported rates of 0.8%-7.7%.'""*
Hyperplastic polyps were the predominant subtype, followed
by adenomatous and fundic gland polyps.*'* This distribution
aligns with data from regions with high Hp prevalence, where
inflammation-driven mucosal alterations predominate. The
high frequency of hyperplastic polyps in our cohort likely
reflects sustained mucosal injury and regenerative activity
associated with chronic gastritis. These lesions are generally
considered reactive rather than truly neoplastic and are
thought to arise in the setting of chronic mucosal injury,
reflecting exaggerated foveolar epithelial repair, regeneration,
and hyperproliferation.”” Consistent with this mechanism,
we observed a significant association between Hp infection
and hyperplastic polyps. Hp colonization induces CAG
characterized by neutrophilic infiltration, oxidative stress, and
sustained release of proinflammatory cytokines, including
IL-1p and TNF-a, which disrupt epithelial homeostasis and
promote compensatory proliferation.'>"” Over time, this
process leads to architectural distortion, foveolar hyperplasia,
and polyp formation. Importantly, evidence from meta-
analyses demonstrates regression of hyperplastic polyps
following Hp eradication, supporting a causal relationship
rather than a mere association."”"® Accordingly, our findings
further support current recommendations advocating Hp
testing and eradication in patients with hyperplastic gastric

polyps.

In our cohort, adenomatous polyps were significantly
associated with CAG, whereas no significant associations were
observed with intestinal metaplasia or Hp infection. Although
gastric adenomas are traditionally linked to atrophic and
metaplastic changes, our findings suggest that, in real-world
settings, active inflammatory changes may also accompany
these lesions.*"” CAG is characterized by persistent epithelial
injury, neutrophilic infiltration, and increased cellular
turnover, which may promote a microenvironment conducive
to dysplastic transformation.'”™* Ongoing epithelial
injury and regeneration may promote cell proliferation
and oxidative DNA damage within an inflammatory
mucosal microenvironment, thereby facilitating neoplastic
progression. In addition, inflammatory mediators and
reactive oxygen species generated in inflamed gastric mucosa
may further contribute to DNA damage and malignant
transformation.”* However, given the cross-sectional design
of our study, this association should be interpreted cautiously
and does not imply a direct causal relationship.

Fundic gland polyps were observed exclusively in patients
with long-term PPI use, demonstrating a strong association,
while none were associated with Hp infection. This distinct
distribution suggests a pathophysiological mechanism
fundamentally different from inflammation-driven polyp
formation. Chronic acid suppression induced by PPI
therapy leads to sustained hypergastrinemia, which exerts
trophic effects on the oxyntic mucosa and is associated
with characteristic histologic changes, including parietal
cell protrusion and cystic dilatation of fundic glands.”" The
absence of Hp infection in patients with fundic gland polyps is
consistent with prior studies reporting an inverse relationship
between Hp-associated gastritis and the development of
these lesions.”»?* Hp-related gastritis, particularly when
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accompanied by glandular atrophy, may reduce functional
parietal cell mass and thereby attenuate gastrin-mediated
trophic effects on the fundic mucosa, potentially limiting
polyp formation.** These findings are in line with large
observational and meta-analytic studies demonstrating
an increased prevalence of fundic gland polyps with
prolonged PPI exposure.»*>¢ Clinically, this underscores
the importance of periodic reassessment of long-term PPI
therapy, particularly in patients without clear indications.

A key strength of our study is its real-world design, capturing
a heterogeneous patient population with varying degrees of
inflammation and medication exposure. Unlike controlled
trials or highly selected cohorts, our findings reflect the
complex interplay of multiple factors simultaneously
influencing gastric mucosal pathology. This heterogeneity
likely explains the variability in polyp distribution and
behavior reported across studies. A female predominance
was observed in our cohort. However, gender-based analyses
did not demonstrate statistically significant differences in
polyp localization or histological subtype. In addition, the
Hp statusxgender interaction term was not statistically
significant in the logistic regression model, suggesting that
the association between Hp infection and hyperplastic polyp
occurrence did not differ significantly between female and
male patients. Therefore, the observed female predominance
should be interpreted cautiously and may reflect selection
or referral bias related to the retrospective, endoscopy-
based, single-center design rather than a definite biological
predisposition.

Limitations

There are several limitations to the present study. First, this
was a retrospective, single-center study with a relatively small
sample size; therefore, our findings should be interpreted
as real-world regional observations rather than a global
assessment. In addition, the number of male patients and
some subgroup sizes were limited, restricting the reliability
of gender-stratified analyses. These findings should therefore
be confirmed in larger multicenter cohorts with prespecified
gender-based analyses. Second, the number of patients with
long-term PPI use was limited, and the exact duration of PPI
exposure could not be determined. Finally, long-term follow-
up data were not available; therefore, we could not evaluate
whether gastric polyps regressed after Hp eradication.

CONCLUSION

As a result, gastric polyps represent a heterogeneous group of
lesions whose developmentisstronglyinfluenced by thebalance
between inflammatory (Hp-driven) and pharmacologic (PPI-
induced) factors. In Hp-endemic populations, hyperplastic
polyps predominate and are closely linked to chronic gastritis,
whereas fundic gland polyps, on the other hand, represent a
distinct entity associated with long-term acid suppression
and Hp negativity. These findings emphasize that gastric
polyps should not be evaluated in isolation but in the context
of the underlying gastric mucosal environment, and that
management strategies should be guided by the combined
assessment of histopathological features, Hp status, and
medication exposure.
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