

HISTOPATHOLOGICAL AND ENDOSCOPIC FEATURES OF GASTRIC POLYPS


ABSTRACT
Aims: To describe some general characteristics, macroscopic features, and histopathological features of various types of gastric polyps.
Study design: A retrospective cross-sectional descriptive study 
[bookmark: _GoBack]Place and Duration of Study: Department of Pathology, University Medical Center, Ho Chi Minh City from January to December 2023.
Methodology: A total of 545 patients who underwent gastric polypectomy were included based on predefined inclusion criteria. Clinical information, endoscopic findings, and histopathological characteristics of 568 gastric polyp specimens were collected and analyzed descriptively.
Results: Gastric polyps were predominantly found in females, mostly in the 50-69 age group, and located in the gastric body and antrum. The majority of cases presented with >1 polyp, size < 10 mm, and were sessile (non-pedunculated). Non-inflammatory polyps were predominant. The rates of H.pylori infection and dysplasia were low; dysplasia observed was low-grade and of intestinal type. There was a statistically significant association between polyp size and the presence of inflammation and dysplasia (p < 0.001). Larger polyps were associated with a higher risk of dysplasia. However, no significant relationship was observed between polyp size and H.pylori infection.
Conclusion: Gastric polyps are predominantly benign, with fundic gland polyps being the most common, mainly found in females and in the 50-69 age group. Polyps are typically small, sessile, and located in the gastric body and antrum. The rates of H. pylori infection and dysplasia are low, and when dysplasia is present, it is low-grade. These findings highlight the importance of combining endoscopy and histopathological evaluation for accurate classification, supporting timely diagnosis and management, and reducing the risk of malignant transformation.
Keywords: gastric polyp, fundic gland polyp, hyperplastic polyp, histopathology, prevalence.
1. INTRODUCTION
Gastric polyps are lesions protruding from the gastric mucosa and can originate from various histological sources, including the mucosa and underlying histological structures [1]. The detection rate of gastric polyps is increasing due to the widespread use of gastroscopy [2]. Gastric polyps have become a major clinical issue due to their high prevalence and the malignant potential of some types if not detected early [3].
Currently, the primary method for detecting gastric polyps is gastroscopy, which allows direct observation of the polyps location, shape, size, and number. However, determining the exact type of polyp is difficult and requires histopathological diagnosis to guide appropriate treatment.
The prevalence of different types of gastric polyps varies by geographical location and predisposing factors, such as Helicobacter pylori (H.pylori) infection and autoimmune gastritis [1]. The incidence of fundic gland polyps has significantly increased with the widespread use of proton pump inhibitors (PPIs) and the increasing use of endoscopy [2]. Conversely, following a decline in H.pylori  infection rates, hyperplastic polyps have become less common.
According to some studies in the adult population, over 90% of all gastric polyps are non-neoplastic, including fundic gland polyps and hyperplastic polyps; neoplastic polyps are less common [3,4]. If left untreated, neoplastic gastric polyps can recur and eventually become cancerous. Neoplastic gastric polyps have a 10-20% rate of malignant transformation and are considered precancerous lesions. The risk of malignant transformation increases with polyp size, and the number of polyps also influences this risk.
Currently, gastric cancer is the fifth most common cancer and the third leading cause of cancer death worldwide, with high mortality often due to late-stage detection [5]. Therefore, accurate histopathological diagnosis of gastric polyps is crucial to prevent the risk of malignant transformation. 
Based on the issues outlined above, this study was conducted to evaluate the general characteristics, macroscopic features, and histopathological findings of various types of gastric polyps.
2. MATERIAL AND METHODS
Study Subjects 545 patients (102 men, 443 women) with gastric polyps who underwent polypectomy, with specimens sent to the Department of Pathology, University Medical Center Ho Chi Minh City, from January 2023 to December 2023. 
2.1 Study Methods
A retrospective cross-sectional descriptive study.
2.2 Sampling
Convenience sampling of 568 gastric polyp samples collected from 545 patients (102 men, 443 women) meeting the inclusion criteria.
2.3 Data Collection
The following data were collected from medical records and pathology reports:
· Demographic characteristics (age, sex)
· Number of polyps per patient
· Polyp size and anatomical location (cardia, fundus, body, antrum)
· Endoscopic features
· Histopathological diagnosis
· Presence of dysplasia
2.4 Histopathological Examination
All specimens were fixed in 10% neutral buffered formalin, routinely processed, embedded in paraffin, sectioned, and stained with hematoxylin and eosin (H&E). Histopathological classification was performed according to the WHO 2019 classification of digestive system tumors. Helicobacter pylori infection was diagnosed based solely on hematoxylin and eosin (H&E) staining.
2.5 Inclusion Criteria
All cases diagnosed with gastric polyps via gastroscopy who underwent polypectomy and histopathological examination.
Complete information available: name, age, sex, and esophagogastroduodenoscopy (EGD) results.
2.6 Exclusion Criteria:
Specimens unsuitable for histological evaluation.
Specimens histologically diagnosed as metastatic cancer.
2.7 Statistical Analysis
Data collected were synthesized, analyzed, and processed using StataMP 17.0 software.
Associations between clinicopathological variables were analyzed using the Chi-square test where appropriate. A p-value < 0.05 was considered statistically significant.
3. RESULTS AND DISCUSSION
3.1 Fundic Gland Polyps (FGPs)
3.1.1 Age and Sex Characteristics:
Table 2.	Age and sex characteristics of patients with fundic gland polyps.
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	Number (n)
	Percentage (%)
	Total (n)

	Sex
	Male
	81
	18.2
	
444

	
	Female
	363
	81.8
	

	Age groups (years)
	20 – 29 
	10
	2.3
	

	
	30 – 39 
	31
	7
	

	
	40 – 49 
	67
	15.1
	

	
	50 – 59 
	158
	35.5
	

	
	60 – 69 
	119
	26.8
	

	
	70 – 79 
	53
	11.9
	

	
	≥80 
	6
	1.4
	



The youngest patient was 22 years old and the oldest was 83 years old. The mean age was 56.4 ± 11.8 years. The disease was most frequently observed in the 50–69 age group, accounting for 62.3% of cases. Compared with international studies, the age distribution in our study was relatively comparable. According to the study by Elhanafi S et al [2] , the mean age was 54.7 ± 13 years. Sonnenberg A et al [6]  reported a mean age of 59.5 ± 13.1 years, while Argüello Viúdez L et al [7] found a mean age of 67.6 ± 13.9 years.
Most of the aforementioned studies [2,10] reported a mean age ranging from 54 to 67 years, which is consistent with the findings of our study.
Sex: In our study, the disease was more common in females than in males, with proportions of 81.8% and 18.2%, respectively (female-to-male ratio = 4.5:1). When compared with international studies, the female-to-male ratio observed in our study was relatively consistent. Elhanafi S et al [2]  reported a female-to-male ratio of 4.7:1, while Sonnenberg A et al [6] reported a ratio of 1.3:1. Similarly, Argüello Viúdez L [7] et al found a female-to-male ratio of 2.2:1. Overall, the female-to-male ratio across studies ranged from 1.3:1 to 4.7:1. Based on our findings and comparison with previous international studies, there appears to be no substantial variation in sex distribution among patients diagnosed with this disease.
3.2.2 Macroscopic Features:
Table 3.	Macroscopic features of fundic gland polyps
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	Number (n)
	Percentage (%)
	Total (n)

	Location
	Cardia
	3
	0.7
	459

	
	Fundus
	38
	8.3
	

	
	Body
	409
	89
	

	
	Antrum
	9
	2
	

	Number of polyps
	1 polyp
	188
	41
	

	
	>1 polyp
	271
	59
	

	Size (mm)
	<10 
	418
	91.1
	

	
	10 – 19 
	38
	8.3
	

	
	20 – 29 
	3
	0.6
	

	Pedunculation status
	Pedunculated
	6
	1.3
	

	
	Sessile 
	453
	98.7
	



Location: In our study, polyps were most frequently located in the gastric body, accounting for 89.0% of cases, followed by the gastric fundus (8.3%), while other locations were less commonly observed. These findings are consistent with those reported by Gao W et al [8], who found that fundic gland polyps were most commonly located in the gastric body and fundus. Similarly, Carmack SW et al [9] reported the gastric body as the most frequent site, and Le Dinh Quang et al [10] also observed the highest proportion of polyps in the gastric body (48.9%).
Number of polyps: In our study, single polyps were less common than multiple polyps, accounting for 41% and 59%, respectively (Table 3). These results are comparable to those reported by Argüello Viúdez L et al [7], with rates of 17.5% for single polyps and 82.5% for multiple polyps.
In contrast, Kővári B et al [11] reported a higher prevalence of single polyps in sporadic FGP and a higher prevalence of multiple polyps in syndromic FGP. The discrepancy may be explained by limitations in our study, particularly the incomplete assessment of patient history, which precluded differentiation between sporadic and syndromic FGP.
Polyp size: In our study, polyps smaller than 10 mm accounted for the majority of cases (91.1%), while larger polyps were uncommon (8.9%). These findings are consistent with those of Kővári B et al [11] , who reported that most FGPs measured 1–7 mm, and with the study by Carmack SW et al [9], in which polyps <10 mm predominated.
Pedunculation status: In our study, sessile polyps predominated (98.7%), while pedunculated polyps were rare (1.3%). This distribution is consistent with the findings of Le Dinh Quang et al [10], who reported a non-pedunculated rate of 98.5%.
3.1.3 Histopathological features:
Table 4.	Histopathological features of fundic gland polyps
	Characteristics
	Number (n)
	Percentage (%)
	Total (n)

	Inflammation
	No inflammation
	402
	87.6
	459

	
	Inflamed
	57
	12.4
	

	H. pylori infection
	Negative
	458
	99.7
	

	
	Positive
	1
	0.2
	

	Dysplasia status
	Absent
	455
	99.8
	

	
	Present
	4
	0.9
	

	Dysplasia grade
	Low-grade
	4
	100
	4


	
	High-grade
	0
	0
	

	Type of dysplasia
	Gastric type
	4
	100
	

	
	Intestinal type
	0
	0
	

	
	Gastric foveolar type
	0
	0
	

	
	Serrated
	0
	0
	



Inflammation: Polyps without inflammation predominated (87.6%, 402 samples), while 12.4% (57 samples) had inflammation.
H.pylori Infection: In our study, the prevalence of H. pylori infection was very low (0.2%), while 99.8% of patients were H. pylori – negative. These results are consistent with previous studies reporting low infection rates, including Sonnenberg A et al [6] (0.22%) and Elhanafi S et al [2] (9.76%).
Dysplasia: We observed a very low prevalence of dysplasia (0.9%), with 99.1% of cases showing no dysplasia. This finding is consistent with the study by Kővári B et al [11], which also reported a dysplasia rate of 0.9%, and with the study by Le Dinh Quang et al [10], in which no cases of dysplasia were identified. All dysplastic cases were low-grade and of the intestinal type. These results suggest that, although fundic gland polyps may be associated with dysplasia, their prognosis remains favorable when dysplasia is low grade. Fundic gland polyps are considered non-inflammatory lesions arising from cystic dilation of oxyntic glands rather than chronic mucosal injury. Dysregulation of the Wnt/β-catenin pathway, particularly in APC-related syndromic cases, has been implicated in their development. In sporadic cases, long-term proton pump inhibitor use may contribute to parietal cell hyperplasia and glandular dilation. The very low rate of H. pylori infection and dysplasia in our study further supports the benign biological behavior of fundic gland polyps.
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Figure 1: Fundic gland polyps with low-grade dysplasia at the surface
3.3. Hyperplastic Polyps
3.3.1 Age and Sex Characteristics:
Table 5.	Age and sex characteristics of patients with hyperplastic polyps.
	Characteristics
	Number (n)
	Percentage (%)
	Total (n)

	Sex
	Male
	12
	24.5
	49

	
	Female
	37
	75.5
	

	Age group (years)
	20 – 29
	0
	0
	

	
	30 – 39
	3
	6.1
	

	
	40 – 49
	7
	14.3
	

	
	50 – 59
	12
	24.5
	

	
	60 – 69
	15
	30.6
	

	
	70 – 79
	11
	22.5
	

	
	≥80
	1
	2
	



Age: The youngest patient was 35 years old and the oldest was 80 years old, with a mean age of 59.4 ± 11.7 years. The disease was most common in patients aged 50 – 69 years, accounting for 55.1% of cases. Compared with published studies worldwide, the mean age in our study is comparable, as most studies report a mean age ranging from 58 to 68 years [2,6,7].
Sex: The disease was more common in females than in males, with proportions of 75.5% and 24.5%, respectively (female-to-male ratio: 3.1:1). This ratio is comparable to those reported in previous studies, including Elhanafi S et al [2] (2.8:1) and Argüello Viúdez L et al [7] (1.6:1).
However, our findings differ from some studies, such as those by Sonnenberg A et al [6] (1:1) and Ahn JY et al [12] (1:1.5). These discrepancies may be attributed to differences in geographic distribution, the prevalence of gastritis, and H. pylori infection status.
3.3.2 Macroscopic Features:
Table 6.	Macroscopic features of hyperplastic polyps
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	Number (n)
	Percentage (%)
	Total (n)

	Location
	Cardia
	0
	0
	49

	
	Fundus
	1
	2
	

	
	Body
	33
	67.4
	

	
	Antrum
	15
	30.6
	

	Number of polyps
	1 polyp
	30
	61.2
	

	
	>1 polyp
	19
	38.8
	

	Size (mm)
	<10
	31
	63.3
	

	
	10 – 19
	16
	32.6
	

	
	20 – 29
	2
	4.1
	

	Pedunculation status
	Sessile
	3
	6.1
	

	
	Pedunculated
	46
	93.9
	



Location: In our study, polyps were most frequently located in the gastric body (67.4%), followed by the antrum (30.6%), while other locations were rare. This distribution differs from previous studies, including those by Kővári B et al [11] (2021), Vos S et al [13], Abraham SC et al [14] and Le Dinh Quang et al [10], which reported the antrum as the most common site. These differences may be related to geographic and ethnic variations.
Number of polyps: In our study, single polyps were significantly more common than multiple polyps, accounting for 61.2% and 38.8% of cases, respectively. These findings are consistent with those reported by Argüello Viúdez L et al [7], who observed proportions of 60% for single polyps and 40% for multiple polyps.
Size: In our study, polyps <10 mm were most common (63.3%), followed by those measuring 10 – 19 mm (32.6%) and 20–29 mm (4.1%). These findings are consistent with studies by Kővári B et al [11] (2021) and Vos S et al [13] (2020), which reported that most hyperplastic polyps measured <20 mm, as well as with the study by Carmack SW et al [9], in which polyps <10 mm predominated.
Pedunculation status: In our study, sessile polyps predominated (93.9%) compared with pedunculated polyps (6.1%) (Table 3.4). These findings are consistent with those reported by Ahn JY et al [12], who observed rates of 96.4% for sessile and 3.6% for pedunculated polyps, and by Le Dinh Quang et al [10], with corresponding rates of 95.6% and 4.4%.
3.3.3 Histopathological Features:
Table 7.	Histopathological features of hyperplastic polyps
	Characteristics
	Number (n)
	Percentage (%)
	Total (n)

	Inflammation
	No inflammation
	31
	63.3
	49

	
	Inflammation
	18
	36.7
	

	H. pylori infection
	Negative
	48
	98
	

	
	Positive
	1
	2
	

	Dysplasia status
	Absent
	48
	98
	

	
	Present
	1
	2
	

	Dysplasia grade
	Low-grade
	1
	100
	1

	
	High-grade
	0
	0
	

	Type of dysplasia
	Intestinal type
	1
	100
	

	
	Gastric type
	0
	0
	

	
	Gastric foveolar type
	0
	0
	

	
	Serrated type
	0
	0
	



Inflammation: Polyps without inflammation (63.3%, 31 samples) were more common than those with inflammation (36.7%, 18 samples).
H.pylori Infection: In our study, H. pylori – positive polyps accounted for 2% of cases, which is comparable to the rate reported by Sonnenberg A et al [6] (1.02%) but differs from that reported by Elhanafi S et al [2] (31.03%). These differences may be attributable to geographic variation and differences in H. pylori treatment practices across countries. A limitation of our study is that specific diagnostic methods for H. pylori infection were not applied to the study samples..
Dysplasia status: In our study, dysplasia was identified in 2% of cases, all of which were low-grade and of the intestinal type. These findings are consistent with those reported by Kővári B et al [11], who noted a low prevalence of dysplasia (approximately 4%), predominantly of the intestinal and gastric foveolar types. Similar low rates were also reported by Le Dinh Quang et al [10] (0.3% low-grade dysplasia) and Carmack et al [9] (<3%). Hyperplastic polyps are considered reactive lesions arising in the setting of chronic gastritis. Persistent inflammation, often related to H. pylori infection, stimulates epithelial proliferation through cytokine-mediated regenerative pathways. This results in foveolar hyperplasia and mucosal overgrowth, leading to polyp formation. These mechanisms explain their frequent association with inflammatory changes.
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Figure 2: Hyperplastic polyp with low-grade dysplasia
3.4. Oxyntic Gland Adenoma 
3.4.1 Age and Sex Characteristics:
Our study identified one case of Oxyntic gland adenoma. The mean age of patients with this tumor in our study was comparable to that reported in the literature, most commonly occurring in the sixth to seventh decades of life. Most studies have reported a male predominance, with male proportions ranging from 54.5% to 75%. In contrast, our study and that of Elhanafi S et al [2] reported exclusively female cases, while Singhi AD et al [15] observed a female predominance (60%).
3.4.2 Histopathological features 
Our study is similar to that of Bertz S et al [16], as acid-secreting adenomas predominated over other types of adenomas.The case presented with multiple polyps, whereas Argüello Viúdez L et al [7] reported a markedly higher proportion of solitary polyps compared with multiple polyps (86.4% vs. 13.6%). In addition, the polyp in our study measured 15 mm, was located in the gastric body, and was sessile. In contrast, Le Dinh Quang et al [10] reported that adenomas were most frequently located in the antrum (46.7%), with 33.3% being pedunculated and 86.6% showing dysplasia, including 6.7% low-grade dysplasia. The discrepancies between our findings and those of previous studies may be explained by the very small sample size of our study, which included only one case of oxyntic gland adenoma among 568 cases. Larger multicenter studies are therefore needed to obtain more representative data. 
Oxyntic gland adenoma is a rare neoplastic lesion characterized by proliferation of chief cell–predominant oxyntic glands. Unlike hyperplastic polyps, OGA represents a true epithelial neoplasm. Recent studies have suggested that activation of the Wnt/β-catenin signaling pathway plays a role in its pathogenesis, leading to abnormal glandular proliferation and architectural distortion. Despite its neoplastic nature, OGA generally exhibits low-grade cytologic atypia and indolent biological behavior.
3.5. Dysplasia on Inflammatory Pseudo-polyp 
In our study, one case of dysplasia arising in an inflammatory pseudopolyp was identified (0.2%). The patient was a 63-year-old female with a solitary polyp located in the gastric antrum, measuring 10 mm in size, sessile in morphology, and associated with inflammation and H.pylori infection. 
Dysplasia arising in inflammatory pseudo-polyp is thought to result from chronic mucosal injury and sustained regenerative stimulation. Persistent inflammation promotes oxidative stress and the release of pro-inflammatory cytokines, leading to increased epithelial turnover and accumulation of genetic alterations. Activation of pathways involved in cell proliferation and impaired apoptosis, including p53-related signaling, may contribute to dysplastic transformation. These mechanisms support the concept that long-standing inflammation can create a microenvironment conducive to neoplastic progression.
3.6. Intramucosal Adenocarcinoma 
3.6.1 Age and Sex Characteristics:
Our study identified one case of intramucosal adenocarcinoma (0.2%) in an 81-year-old male. This finding is comparable to that reported by Zea-Iriarte WL et al [17], who observed an adenocarcinoma rate of 1.8% with a typical age range of 72–86 years. However, their study reported cases in female patients, whereas our case occurred in a male patient.
3.6.2 Macroscopic Features:
The intramucosal adenocarcinoma in our study presented as a solitary, sessile polyp located in the gastric body, measuring 15 mm in size. In contrast, Zea-Iriarte WL et al [17] reported tumor sizes ranging from 10 to 20 mm, with the antrum being the predominant location rather than the gastric body. These differences may be attributable to the very small number of adenocarcinoma cases in our study, highlighting the need for larger sample sizes in future studies.
3.6.3 Histopathological Features:
The intramucosal adenocarcinoma was not associated with inflammation or H.pylori infection.
Intramucosal adenocarcinoma represents an early malignant stage in gastric carcinogenesis. It develops through accumulation of genetic alterations involving tumor suppressor genes and oncogenic pathways, leading to uncontrolled epithelial proliferation. Activation of Wnt/β-catenin signaling and p53 dysfunction are commonly implicated in this process.
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Figure 3: Adenocarcinoma in the mucosa
3.7 Associations of Age and Sex With Histopathological Features
3.7.1 Association Between Age and Histopathological Characteristics
No statistically significant associations were observed between age and the number of polyps, polyp size, inflammation, or dysplasia (p > 0.05).
3.7.2 Association Between Sex and Histopathological Characteristics
A statistically significant association was found between sex and the number of polyps (p = 0.001), with female patients presenting a higher number of polyps compared to males.
However, no significant associations were identified between sex and polyp location, inflammatory status, or Helicobacter pylori infection (p > 0.05)
4. CONCLUSION
This study demonstrates that gastric polyps are predominantly benign, with non-neoplastic polyps accounting for the majority of cases. Fundic gland polyps were the most prevalent subtype, occurring mainly in females and in patients aged 50–69 years. Most polyps were small, sessile, and located in the gastric body. The prevalence of H.pylori infection and dysplasia was low, and when present, dysplasia was exclusively low-grade. These findings highlight the important role of combined endoscopic and histopathological evaluation in accurately classifying gastric polyps, facilitating appropriate management, and enabling early detection of lesions with malignant potential.
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