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Abstract
Background: Helicobacter pylori infection is a major cause of gastroduodenal diseases and is strongly associated with gastric carcinogenesis. 

Endoscopy plays a key role in identifying mucosal lesions related to this infection. However, data on the endoscopic aspects of H. pylori–associated lesions 
remain scarce in Cameroon. This study aimed to describe the endoscopic features of lesions associated with Helicobacter pylori infection in two hospitals 
in Douala over a three-year period.

Methods: This analytical cross-sectional study included 842 patients who underwent upper gastrointestinal endoscopy with gastric biopsies. The 
diagnosis of H. pylori infection was established using histology (reference method), rapid urease testing, and bacterial culture. Histological lesions, 
including mononuclear and polymorphonuclear inϐiltration, glandular atrophy, and intestinal metaplasia, were assessed according to the updated Sydney 
classiϐication and compared according to H. pylori infection status.

Results: The prevalence of H. pylori infection was 73.2% by histology, 67.7% by rapid urease test, and 42.9% by bacterial culture. The most common 
endoscopic lesions were superϐicial gastritis (28.4%) and erosive gastritis (22.3%), followed by duodenal ulcers (16.8%) and gastric ulcers (10%). The 
prevalence of H. pylori infection was particularly high in duodenal ulcers (91.9%), gastric ulcers (82.1%), and gastric cancer (100%). High positivity rates 
were also observed in superϐicial gastritis (70.7%), erosive gastritis (64.9%), and patients with normal endoscopic ϐindings (63.6%). H. pylori infection was 
signiϐicantly associated (p < 0.01) with severe mononuclear and polymorphonuclear inϐiltration, glandular atrophy, and intestinal metaplasia.

Conclusion: This study conϐirms the high prevalence of H. pylori infection and its signiϐicant association with inϐlammatory, ulcerative, and 
precancerous gastric lesions. These ϐindings support the major role of H. pylori in the pathophysiological cascade leading to gastric cancer and highlight 
the importance of early detection and eradication strategies.
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Introduction 

Helicobacter pylori infection is recognized as the main 
cause of chronic gastritis, peptic ulcer disease, gastric 
adenocarcinoma, and gastric mucosa-associated lymphoid 
tissue (MALT) lymphoma [1–3]. Several diagnostic methods 
are currently available for detecting H. pylori infection in the 
gastric mucosa, including the ^13C-urea breath test, stool 
antigen detection, serology, polymerase chain reaction (PCR), 
rapid urease testing, bacteriological culture, and histological 
examination of gastric biopsies [4–7].

Among these diagnostic techniques, histopathological 
examination of gastric biopsies obtained during endoscopy 
remains an essential method because it allows the 
simultaneous detection of H. pylori and evaluation of gastric 
mucosal lesions [8–10]. With the development of endoscopic 
techniques, histopathological diagnosis based on endoscopic 
biopsies has become increasingly common and plays a central 
role in the assessment of both tumoral and non-tumoral 
gastric lesions.

However, histological evaluation of H. pylori infection 
also presents several limitations. In routine pathology 
practice, infection severity is often described using qualitative 
grading systems such as mild, moderate, or severe, or using 
semi-quantitative notations such as +, ++, and +++. These 
descriptions may not fully reϐlect the histopathological 
characteristics of the infection or provide precise information 
regarding its relationship with gastric carcinogenesis.

Previous studies have shown that H. pylori infection can 
induce structural changes in the gastric mucosa, including 
epithelial hyperproliferation and glandular atrophy [11,12]. 
Due to its strong association with gastric cancer, the bacterium 
has been classiϐied as a group I carcinogen by the World Health 
Organization [13,14]. Consequently, increasing attention has 
been given to screening and eradication strategies aimed at 
preventing gastric cancer.

Several studies have investigated the relationship between 
H. pylori infection and histological lesions such as chronic 
gastritis, glandular atrophy, and intestinal metaplasia. These 
lesions represent key stages in the multistep process of 
gastric carcinogenesis described by the Correa cascade [15–
19]. Furthermore, eradication of H. pylori has been shown to 
signiϐicantly reduce the risk of gastric cancer development 
[20–22].

Despite the high prevalence of Helicobacter pylori infection 
in developing countries, data on the endoscopic features 
of associated lesions remain limited in African settings. 
This cross-sectional study, conducted over three years in 
two hospitals in Douala, aimed to describe the endoscopic 
aspects of lesions associated with H. pylori infection and to 

assess their distribution among patients undergoing upper 
gastrointestinal endoscopy.

Methods

This was a cross-sectional study conducted among patients 
undergoing upper gastrointestinal endoscopy at Laquintinie 
Hospital and Douala General Hospital in Douala, Cameroon, 
over a three-year period from August 2014 to December 
2016. The minimum required sample size was calculated 
using Lorentz’s formula: 

² (1 )
²

Z XP PN
m


  

where the conϐidence level was set at 95% (Z = 1.96), the 
expected prevalence was based on the global Helicobacter 
pylori prevalence of 50% [38, 39] (p = 0.50), and the precision 
margin was set at 5% (m = 0.05), yielding a theoretical 
minimum requirement of 384 patients. To enhance statistical 
power and compensate for potential missing data, recruitment 
was expanded across both hospital sites, resulting in a total of 
842 eligible participants included in the study. 

Study population

Patients older than 15 years who underwent endoscopy for 
gastroduodenal disorders in the selected healthcare facilities 
were included. Consecutive sampling was used after obtaining 
informed consent.

The following patients were excluded:

• Patients younger than 15 years

• Patients receiving proton pump inhibitors

• Gastritis associated with other conditions (reϐlux, 
suspected autoimmune origin, granulomatous gastritis)

• Poor-quality or non-representative biopsies

Data collection

Data collected included demographic characteristics 
(age and sex), endoscopic ϐindings and lesion location, and 
histopathological ϐindings.

For each participant, nine gastric biopsy specimens 
were collected, including three from the antrum, three from 
the gastric body, and three from the angulus. The biopsy 
specimens were collected for histopathological examination 
and microbiological investigation according to the diagnostic 
procedures available and the quality of the specimens 
obtained.

Histopathological examination

Histopathological examination was performed using the 
modiϐied Sydney classiϐication. The evaluated parameters 
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included chronic inϐlammatory inϐiltration, inϐlammatory 
activity, glandular atrophy, and intestinal metaplasia. Each 
parameter was graded as absent, mild, moderate, or severe.

H. pylori was identiϐied on histological sections using 
modiϐied Giemsa staining based on the presence of 
characteristic basophilic curved or spiral-shaped bacteria. 
The bacterial density was also assessed.

Microbiological diagnosis of H. pylori

The detection of H. pylori was performed using a rapid 
urease test and bacterial culture, in addition to histological 
examination.

The rapid urease test was performed using HelicotecUT® 
Plus and was interpreted at 5 minutes, 30 minutes, and 1 hour 
according to the manufacturer's instructions.

For bacterial culture, gastric biopsy specimens were 
inoculated onto appropriate selective culture media, including 
Mueller–Hinton agar supplemented with horse blood and 
Columbia agar with antibiotic supplementation, and incubated 
under microaerophilic conditions for seven days.

Bacterial identiϐication was based on colony morphology, 
Gram staining, and biochemical tests, including oxidase, 
catalase, and urease reactions.

When a speciϐic diagnostic test could not be performed 
because of insufϐicient specimen quality or inadequate 
specimen conditions, the corresponding test result was 
considered unavailable and was not used in the analysis of 
that diagnostic method. Participants with an unavailable 
result for one diagnostic procedure remained eligible for 
analyses based on the other available diagnostic information.

Definition of H. pylori infection

Histological examination was considered the reference 
method for the primary classiϐication of H. pylori infection. 
The diagnostic results obtained by rapid urease testing and 
bacterial culture were analyzed according to the availability 
and quality of the corresponding specimens.

Ethical considerations

The study was conducted in accordance with the 
Declaration of Helsinki and received approval from the 
National Ethics Committee of Cameroon (Authorization No. 
2014/03/425/L/CNE SRH/SP). Written informed consent 
was obtained from all participants.

Statistical analysis

Statistical analyses were performed using SPSS version 
20®. Qualitative variables were described by their frequencies. 
Associations between variables were tested using the Chi-
square test, with a signiϐicance level set at p < 0.05.

Results

Prevalence of Helicobacter pylori infection in the study 
population

The study revealed a high prevalence of Helicobacter pylori 
infection in the study population. Histological examination, 
considered the reference method, showed a high positivity 
rate (73.2%), indicating that nearly three-quarters of the 
patients were infected. The rapid urease test also showed 
a high positivity rate (67.7%), with good agreement with 
histology, conϐirming its satisfactory diagnostic performance.

In contrast, culture showed a lower positivity rate (42.9%) 
and a considerable proportion of tests not performed, 
probably due to technical constraints and limited sensitivity. 
Thus, histology remains the most reliable diagnostic method, 
followed by the rapid urease test, whereas culture appears to 
be less effective in this context (Table 1).

Endoscopic findings of participants

Analysis of the endoscopic data showed that 
gastroduodenal disorders were predominantly inϐlammatory 
lesions, particularly superϐicial gastritis (28.4%), followed by 
erosive gastritis (22.3%). Gastroduodenal ulcers were also 
frequent, with progressive duodenal ulcers accounting for 
16.8% and progressive gastric ulcers for 10% of cases. Other 
conditions, including normal endoscopy, chronic gastritis, 
and non-progressive bulbar ulcers, were less common, while 
gastric tumors remained rare (1.7%). The distribution by sex 
was generally balanced, with a slight female predominance 
for erosive gastritis and a male predominance for duodenal 
ulcers and chronic gastritis (Table 2).

Table 1: Prevalence of Helicobacter pylori infection according to diagnostic method
Diagnostic Methods

Number of patients (n) Percentage (%)

Culture

Negative 317 37.6
Not performed 164 19.5

Positive 361 42.9

Histology 
(Gold standard)

Negative 226 26.8
Positive 616 73.2

Rapid urease test
Negative 272 32.3
Positive 570 67.7

Table 2: Distribution of patients according to gastroduodenal disorders.
Endoscopic inding Women n (%) Men n (%) Total n (%)

Progressive duodenal ulcer 70 (14.8) 66 (17.8) 136 (16.8)
Progressive gastric ulcer 47 (10.0) 37 (10.0) 84 (10.0)

Non-progressive bulbar ulcer 18 (3.8) 22 (5.9) 40 (4.8)
Superϐicial gastritis 132 (28.0) 107 (28.9) 239 (28.4)

Erosive gastritis 122 (25.8) 66 (17.8) 188 (22.3)
Chronic gastritis 18 (3.8) 29 (7.8) 47 (5.6)

Gastric tumor 8 (1.7) 6 (1.6) 14 (1.7)
Normal endoscopy 56 (11.1) 32 (8.6) 88 (10.5)

Others* 1 (0.2) 5 (1.4) 6 (0.7)
Others include gastric polyps, hiatal hernia, ulcer scars, cardia incontinence, etc.
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inϐiltration was present across all gastroduodenal disorders, 
with moderate to severe forms particularly common in 
gastritis and ulcers. Mononuclear inϐiltration (chronic 
inϐlammation) and polymorphonuclear inϐiltration (acute 
activity) were signiϐicantly more pronounced in Helicobacter 
pylori-positive (HPP) patients, especially in duodenal and 
gastric ulcers as well as gastric cancer (Table 4).

Glandular atrophy and intestinal metaplasia, considered 
precancerous lesions, were also more frequent in HPP patients, 
particularly in ulcers, advanced gastritis, and gastric cancer. 
These lesions were rare in patients with normal endoscopy. 
Gastric cancer showed a particularly strong association with 
infection, with all histological lesions observed in HPP patients 
in this series.

Overall, histological lesions—including chronic and active 
inϐlammation, atrophy, and metaplasia—were signiϐicantly 
more frequent in HPP patients (p < 0.01), conϐirming the 
central role of H. pylori in the initiation and progression of the 
gastric lesion cascade (inϐlammation → atrophy → metaplasia 
→ cancer) and in gastric carcinogenesis.

These ϐindings underscore the major role of H. pylori in 
the development, progression, and severity of gastroduodenal 
lesions, as well as its involvement in gastric cancer 
pathogenesis (Table 5).

Discussion

Helicobacter pylori infection remains one of the most 
prevalent chronic bacterial infections worldwide, affecting 
more than half of the global population. In developing 
countries, particularly in Africa, the prevalence is considerably 
higher due to socioeconomic factors such as overcrowding, 
poor sanitation, and limited access to clean water [25]. The 
present study provides valuable data on the prevalence of 
H. pylori infection and its association with endoscopic and 
histopathological gastric lesions in a large cohort of patients 
undergoing upper gastrointestinal endoscopy in Cameroon. 

Prevalence of Helicobacter pylori infection according to 
site and pathology

Analysis of Helicobacter pylori (Hp) prevalence according 
to biopsy site and endoscopic indications revealed a strong 
association between Hp infection and ulcerative lesions, 
particularly duodenal ulcers (Table 3).

According to endoscopic indications

H. pylori infection demonstrated a high prevalence across 
most gastroduodenal disorders evaluated. Positivity was 
particularly elevated in patients with duodenal ulcers (91.9%) 
and gastric ulcers (82.1%), consistent with its well-established 
association with peptic ulcer disease. High positivity rates 
were also observed in bulbar ulcers (70.0%), superϐicial 
gastritis (70.7%), and erosive gastritis (64.9%), whereas a 
more moderate prevalence was recorded in chronic gastritis 
(59.6%). 

All diagnosed cases of gastric cancer were positive for H. 
pylori (100%). However, given the small size of this subgroup 
(n = 14), this ϐinding should be interpreted cautiously and 
does not support generalized conclusions regarding absolute 
prevalence or causality. Notably, even among patients with 
normal endoscopic ϐindings, H. pylori prevalence remained 
substantial (63.6%), indicating that bacterial colonization 
can occur in the absence of macroscopically visible mucosal 
lesions.

According to biopsy site

Hp positivity was most frequently detected in the antrum, 
consistent with the bacterium’s usual tropism. However, 
high prevalence in the body and angulus supports the use of 
multiple biopsy sites to optimize detection of infection.

Correlation between endoscopic and histological 
findings According to H. pylori infection status

Histological analysis revealed that inϐlammatory 

Table 3: Prevalence of H. pylori according to biopsy site and endoscopic indications.
Endoscopic inding                                   Site

Antrum (%) Body(%) Angulus(%) Total  HPP(%)
HPP HPN HPP HPN HPP HPN

Duodenal ulcer 53(91.4) 5(8.6) 51(91.1) 5(8.9) 21(95.5) 1(4.5) 91.9
Gastric ulcer 39(84.8) 7(15.2) 18(78.3) 5(21.7) 12(80) 3(20) 82.1
Bulbar ulcer 15(93.8) 1(6.2) 9(52.9) 8(47.1) 4(57.1) 3(42.9) 70.0

Superϐicial gastritis 58(67.4) 28(32.6) 69(71.9) 27(28.1) 42(73.7) 15(26.3) 70.7
Erosive gastritis 44(68.8) 20(31.2) 42(57.5) 31(42.5) 36(70.6) 15(29.4) 64.9
Chronic gastritis 9(52.9) 8(47.1) 11(68.8) 5(31.2) 8(57.1) 6(42.9) 59.6

Gastric cancer 6(100) 3(100) - 5(100) - 100
Normal endoscopy 18(58.1) 13(41.9) 22(64.7) 12(35.3) 16(69.6) 7(30.4) 63.6

Others* 3(100) - 2(100) - - 1(100) 83.3
Otherss (gastric polyps, hiatal hernia, ulcer scars, cardia incontinence, etc.)
HPN (Helicobacter pylori negative); HPP (Helicobacter pylori positive)
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Prevalence of Helicobacter pylori infection

The histological prevalence of H. pylori infection in this 
study was 73.2%. This ϐinding is consistent with results 
reported in several African studies. In Cameroon, Ndjitoyap 
Ndam et al. reported a prevalence of 72.5% among dyspeptic 
patients [37], while Muteba et al. in Kinshasa found a 
prevalence of approximately 75% [36]. These ϐigures are 
substantially higher than those reported in industrialized 
countries, where the prevalence generally ranges between 
30% and 50% [29]. 

The high prevalence observed in low-resource settings 
is often explained by socioeconomic conditions, including 
crowded living environments, shared utensils, and limited 
hygiene facilities, which facilitate the transmission of the 
bacterium [25]. These ϐindings highlight the persistent burden 
of H. pylori infection in developing countries and underline the 
importance of effective screening and eradication strategies.

In this study, the rapid urease test showed a positivity rate 
of 67.7%, which was slightly lower than that observed with 
histology but still demonstrated good diagnostic agreement. 
The rapid urease test is widely used due to its simplicity and 
rapid results. Previous studies have reported a sensitivity 
ranging from 85% to 95% and a speciϐicity of approximately 
95–100%, depending on the number and location of biopsies 

obtained during endoscopy [26]. The slightly lower sensitivity 
observed in the present study may be explained by variations 
in bacterial density or by the effect of previous proton pump 
inhibitor use, which can reduce bacterial load and urease 
activity. 

Bacterial culture showed a lower positivity rate of 42.9%, 
which is consistent with the known limitations of this 
technique. Although culture remains the most speciϐic method 
for diagnosing H. pylori infection, it requires strict transport 
and incubation conditions, including a microaerophilic 
environment and rapid processing of biopsy specimens. Any 
delay in sample processing or prior antibiotic exposure may 
reduce culture sensitivity [31]. Despite these limitations, 
culture remains valuable because it allows antimicrobial 
susceptibility testing, which is essential in the context of 
increasing antibiotic resistance [33]. 

Distribution according to endoscopic findings

The present study observed a strong cross-sectional 
association between H. pylori infection and gastroduodenal 
ulcer disease. Infection was detected in 91.9% of patients with 
duodenal ulcers and 82.1% of those with gastric ulcers. These 
ϐindings are consistent with numerous international studies 
reporting that H. pylori is associated with approximately 70–
90% of duodenal ulcers and 60–80% of gastric ulcers [26]. 

Table 4: Grades of mononuclear cell inϐiltration, polymorphonuclear cell inϐiltration, glandular atrophy, and intestinal metaplasia in the study patients

Endoscopic Lesion Mononuclear Cell In iltration 
(Grade 0–3) n (%)

Polymorphonuclear Cell 
In iltration (Grade 0–3) n (%)

Glandular Atrophy (Grade 0–3) 
n (%)

Intestinal Metaplasia (Grade 0–3) 
n (%)

0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
Duodenal ulcer 136 45 51.7 1.4 2.4 7.5 30.8 30.9 30.8 36.4 3.8 19.4 26.3 9.1 7.7 25.0 18.4

Gastric ulcer 84 28.6 21.1 33.3 9.5 28.6 31.6 33.3 20.0 0 21.1 38.1 33.3 42.9 26.3 19.0 13.3

Bulbar ulcer 40 40 71.4 23.1 - 40 - 38.5 44.4 0 14.3 15.4 22.2 20 14.3 23.1 33.3
Superϐicial 

gastritis 239 37.5 39 17.9 21.0 12.5 29.3 23.1 35.5 18.8 25.8 23.2 14.6 31.3 17.1 16.1 17.7

Erosive gastritis 188 23.1 30.8 22 28.0 19.4 33.3 28.2 42.9 16.7 26.9 22 35.6 30.6 17.9 20.3 21.2
Chronic gastritis 47 20 25 18.2 8.7 40 25.1 54.5 56.5 - 13 18.2 21.7 40 12.5 9.1 37.5

Gastric cancer 14 - - - 70 30 30 - 60 50 - 30 70 - - - 60
Normal 

endoscopy 88 51.7 26.1 83.3 - 48.3 73.9 16.7 100 - - - - - - - -

Others* 6 100 - - - - 100 - 50 - - 50 - - - - 50
Others (gastric polyps, hiatal hernia, ulcer scars, cardia incontinence etc.)

Table 5: Rates of inϐlammation, activity, glandular atrophy, and intestinal metaplasia in patients according to Helicobacter pylori infection status
Endoscopic Lesion In iltration of Mononuclear Cells In iltration of Polymorphonuclear Cells Glandular Atrophy Intestinal Metaplasia

 HPP HPN HPP HPN HPP HPN HPP HPN
Duodenal ulcer 91.7a 8.3 91.5a 8.5 92.3a 7.7 92.6a 7.4

Gastric ulcer 80.0a 20.7 91.7a 8.3 77.3 22.7 77.8a 22.2
Bulbar ulcer 70.0a 30 50 50 88.9a 11.1 77.8a 22.2

Superϐicial gastritis 64.9a 35.1 75.0a 25 71.4a 28.6 69.6a 30.4
Erosive gastritis 69.2a 30.8 63.3a 36.7 58.7 41.3 68.3a 31.7
Chronic gastritis 57.1a 42.9 69.6a 30.4 40 60 57.1 42.9

Gastric cancer 100.0a 0 100.0a 0 100.0a 0 100.0a 0
Normal endoscopy 59.3 40.7 65.6 34.4 - - - -

Others* 100 0 100 0 100 0 50 50
ap < 0.01 vs. H pylori-negative group; HPP: Helicobacter pylori positive; HPN: Helicobacter pylori negatif
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sequential histopathological changes associated with long-
term infection. However, given the observational cross-
sectional design of the present study, these ϐindings represent 
single-point associations rather than direct evidence of 
temporal progression or causality. 

All 14 patients diagnosed with gastric cancer in this series 
were positive for H. pylori infection (100%). While this ϐinding 
is consistent with the established role of H. pylori as a group 
I carcinogen [13,14,28], it must be interpreted with caution. 
The gastric cancer subgroup represented a small fraction 
of the total study population (n = 14) 1.7%. Due to the low 
statistical power inherent to this small subgroup size, broad 
generalizations regarding absolute prevalence or causative 
necessity cannot be drawn. Further prospective, multi-
center studies with larger subgroup cohorts are warranted 
to evaluate these carcinogenic dynamics in the Cameroonian 
population.

Clinical implications

The ϐindings of this study emphasize the importance of 
early detection and eradication of H. pylori infection in high-
prevalence settings. Screening and treatment strategies could 
signiϐicantly reduce the incidence of gastroduodenal ulcer 
disease and potentially prevent the progression of chronic 
gastritis to gastric cancer.

In addition, the high prevalence of infection observed even 
in patients with normal endoscopic ϐindings supports the 
routine use of gastric biopsies during endoscopic examination 
in endemic regions.

Study limitations

This study has several limitations that should be considered 
when interpreting the results:

Study design: As a cross-sectional observational study, 
temporal relationships and direct causality between H. pylori 
infection, lesion progression, and carcinogenesis cannot be 
established. 

Small subgroup sizes: Certain endoscopic diagnostic 
groups, particularly gastric cancer (n = 14) and chronic 
gastritis (n = 47), contained small sample sizes, limiting the 
statistical power and generalizability of subgroup-speciϐic 
ϐindings. 

Missing diagnostic tests: Bacterial culture was not 
performed in 19.5% of cases (n = 164) due to technical and 
transport constraints. Although histology served as the 
primary reference standard, incomplete culture data may 
limit comprehensive microbiological evaluations. 

Histological & image constraints: Limited or missing 
histological sections in a subset of samples may have led 

Similar results have been reported in African populations. 
For example, Ndjitoyap Ndam et al. found an infection rate 
of approximately 88% in patients with duodenal ulcers in 
Cameroon [37], while studies conducted in Cotonou reported 
rates exceeding 85% [30]. These ϐindings reinforce the well-
established involvement of H. pylori in ulcer formation through 
mechanisms involving mucosal inϐlammation, disruption of 
the gastric barrier, and alterations in gastric acid secretion.

In addition to ulcerative disease, high infection rates 
were also observed in patients with gastritis. Superϐicial 
gastritis and erosive gastritis showed infection rates of 
70.7% and 64.9%, respectively. These ϐindings reϐlect the 
close relationship between H. pylori colonization and gastric 
mucosal inϐlammation. Superϐicial gastritis often represents 
the initial stage of mucosal response to bacterial colonization. 

Interestingly, H. pylori infection was also detected in 63.6% 
of patients with normal endoscopic ϐindings. This observation 
indicates that bacterial colonization may occur even in the 
absence of macroscopically visible mucosal lesions. Similar 
results have been reported in previous studies conducted 
in Cameroon, which documented infection rates exceeding 
60% in patients with macroscopically normal endoscopy 
[37]. These ϐindings highlight the clinical utility of systematic 
gastric biopsy sampling during endoscopy, particularly in 
regions with a high prevalence of infection. 

Histopathological correlations and cautious interpretation

Histopathological analysis demonstrated signiϐicant 
cross-sectional correlations between H. pylori status and 
both inϐlammatory and precancerous gastric lesions. Infected 
patients exhibited signiϐicantly higher levels of mononuclear 
and polymorphonuclear inϐlammatory inϐiltration, reϐlecting 
both chronic inϐlammation and active inϐlammatory activity. 

Mononuclear cell inϐiltration is considered a hallmark 
of chronic H. pylori gastritis and reϐlects the host immune 
response to persistent bacterial colonization [24,25]. In this 
study, moderate to severe mononuclear inϐiltration was 
particularly common in patients with superϐicial gastritis, 
duodenal ulcers, and gastric ulcers. 

Polymorphonuclear inϐiltration, which reϐlects active 
mucosal inϐlammation, was also frequently observed in erosive 
gastritis and ulcerative lesions. The presence of neutrophilic 
activity indicates ongoing mucosal damage associated with 
bacterial colonization [26]. 

Precancerous lesions such as glandular atrophy and 
intestinal metaplasia were signiϐicantly more frequent in H. 
pylori-positive patients. These observed associations align 
with the multistep model of gastric carcinogenesis described 
by Correa [27]. According to this framework, chronic gastritis, 
glandular atrophy, and intestinal metaplasia represent 
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to an underestimation of patchy lesions such as glandular 
atrophy or intestinal metaplasia. Additionally, the lack of 
archived endoscopic image repositories prevented systematic 
iconographic re-evaluation.
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