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A BST R AC T   

 

Aim: To study the presence of helicobacter pylori (H. pylori) in the gallbladder mucosa of patients operated 

on for cholelithiasis.  

Methods: In this study, cholecystectomy specimens obtained from patients who underwent surgery for 

gallstones in the Pathology and General Surgery departments of Bolu Abant İzzet Baysal University Hospital 

were retrospectively evaluated. Patient age, gender, type of surgery, stone size, and number of stones were 

recorded. Additionally, cholecystectomy sections were stained with hematoxylin-eosin (H&E) and Giemsa 

methods, and inflammatory changes and microorganisms resembling H. pylori were investigated. 

Results: The median stone size was 10(3-35) mm in the H. pylori negative group, whereas it was 5 (3-14) mm 

in the H. pylori positive group (p<0.001). Correlation analysis revealed a negative correlation between stone 

size and the presence of H. pylori (p<0.001). The sensitivity and specificity of stone size in predicting H. pylori 

positivity when the stone size was smaller than 5.5 mm was 89% and 66%, respectively (AUC=0.77, p<0.001, 

95% CI: 0.69-0.86). 

Conclusion: In conclusion, we demonstrated that gallbladder H. pylori positivity is associated with smaller 

and more numerous gallstones, and that stone size below 5.5 mm has reasonable predictive value for H. pylori 

presence. 
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Cholelithiasis is one of the most frequent 

benign conditions in gastrointestinal systems 

worldwide. Its prevalence is increased by age. 

Its incidence has been reported between 10-

20% [1]. The most important factor in the 

pathophysiology of cholelithiasis formation is 

the disruption of the balance among bile 

components [2]. Many factors play a role in this 

condition. The main ones include advanced age, 

gender, diet, diabetes mellitus, obesity, 

previous gastric and ileal surgeries, and genetic 

predisposition [3]. Apart from these known risk 

factors, the possible role of infectious agents in 

the development of cholelithiasis has recently 

emerged as an important area of research. 

Among these infections, studies suggesting that 

the commonly found gastrointestinal bacterium 

Helicobacter pylori (H. pylori) may be present 

not only in the gastric mucosa but also in the 
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hepatobiliary system have attracted 

considerable attention [4].  

It is thought that H. pylori may contribute to 

stone formation by causing mucosal damage, 

initiating inflammation, and disrupting the 

balance of bile components [5]. The aim of this 

study was to investigate the presence of H. 

pylori in the gallbladder mucosa of patients 

operated on for cholelithiasis. In addition, the 

findings obtained were intended to be discussed 

considering the current data available in the 

literature. 

 

 

2.1. Participants: This retrospective study 

included cholecystectomy specimens from 

patients who underwent cholecystectomy for 

cholelithiasis between January 2024 and 

December 2025. All specimens were retrieved 

from the archives of the Department of 

Pathology, Bolu Abant İzzet Baysal University 

Faculty of Medicine Hospital. Ethical approval 

was obtained before the study (Ethical 

committee of Abant Izzet Baysal University, 

approval No: 2026/247). Patients with acute 

cholecystitis, acalculous cholecystitis, and 

those who had received preoperative H. pylori 

eradication therapy were excluded from the 

study. Patient data were obtained using the 

institutional database. Age, sex, type of surgery 

performed, stone size, and number of stones 

were recorded. 

2.2 Assessment: After the gallbladder 

specimens were opened macroscopically 

according to the standard procedure, four tissue 

samples were obtained from each gallbladder 

and processed in two cassettes for 

histopathological examination. All 

cholecystectomy materials were embedded in 

paraffin following routine tissue processing 

procedures, and 5-micrometer-thick sections 

were prepared from the paraffin blocks. The 

sections were stained with hematoxylin-eosin 

(H&E) and Giemsa staining methods. In the 

hematoxylin-eosin sections, inflammatory 

changes that consistent with chronic 

cholelithiasis and histomorphology findings in 

the gallbladder mucosa were evaluated. In the 

Giemsa-stained sections, microorganisms 

morphologically resembling H. pylori, 

characterized by curved, spiral, or S-shaped 

forms along the surface epithelium and mucus 

layer of the gallbladder mucosa, were 

investigated. Cases in which H. pylori was 

identified, regardless of density grading, were 

classified as positive, whereas cases in which 

H. pylori was not detected were classified as 

negative. The presence of H. pylori was 

compared with age, sex, stone size, stone 

number, and type of surgery performed. 

2.3. Statistical Analyses: Statistical analyses 

were performed using the SPSS software 

package (Statistical Package for Social 

Sciences for Windows 20.0). The conformity of 

continuous variables to normal distribution was 

assessed using the Kolmogorov–Smirnov test. 

Data showing normal distribution was 

expressed as mean ± standard deviation, and 

comparisons between two groups were 

performed using the independent samples 

Student’s t-test. The Mann–Whitney U test was 

used for comparisons of variables that did not 

show normal distribution. Categorical variables 

were expressed as numbers and percentages 

(%), and relationships between groups were 

evaluated using Pearson’s chi-square test. 

Pearson and Spearman correlation analyses 

were performed to evaluate relationships 

between variables. The diagnostic performance 

of stone size in predicting the presence of H. 

pylori was assessed using ROC (Receiver 

Operating Characteristic) curve analysis, and 

the area under the curve (AUC) was calculated. 

Cut-off values were determined using the 

2.  Materials and methods 
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Youden index. A p-value <0.05 was considered 

statistically significant.   

 

 

A total of 173 patients who underwent 

surgery for cholelithiasis were included in the 

study. Histopathological evaluation of all our 

cases revealed chronic cholecystitis (Figure 1). 

H. pylori were not detected in the gallbladders 

of 135 patients (78%), whereas 38 patients 

(22%) were positive for H. pylori (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mean age of the H. pylori negative 

group was 60±15 years, while the mean age of 

the positive group was 61±16 years. No 

statistically significant difference was found 

between the two groups in terms of age 

(p=0.71). There were 64 female patients (78%) 

in H. pylori negative and 18 (22%) in H. pylori 

positive and negative groups was not 

statistically different (p=0.99). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Results 

 

Figure 1. Chronic cholecystitis (H&E x100).  

 

 

Figure 2. H. pylori (Giemsa ×400). 

 

Table 1. Comparison of demographic and clinical characteristics of Helicobacter pylori positive and negative 

cases in the gallbladder. 

Parameters H.pylori Negative 

(n=135) 

H.pylori Positive 

(n=38) 
p 

Age (years), mean ± SD 60 ± 15 61 ± 16 
0.71 

Gender, n (%) Female 64 (%47.4) 18 (%47.4) 

0.99 
Male 71 (%52.6) 20 (%52.6) 

Stone size (mm),  

median (min-max) 

10 (3-35) 5 (3-14) 
<0.001 

Stone count, n (%) Single 96 (%71) 13 (%34) 

<0.001 
Multiple 39 (%29) 25 (%66) 

Surgical Technique, n (%) Laparoscopic 125 (%93) 38 (%100) 

0.08 
Open 10 (%7) 0 (%0) 
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The median stone size was 10(3-35) mm in 

the H. pylori negative group, whereas it was 5 

(3-14) mm in the Hp positive group (p<0.001). 

Multiple gallbladder stones were detected at 25 

(66%) and single stone was detected in 13 

patients (34%) of H. pylori positive group, 

while multiple stones detected at 39 (29%) and 

single stone detected in 96 (71%) of H. pylori 

negative group (p<0.001).  

All the H. pylori positive group underwent 

laparoscopic surgery while 125 (93%) of H. 

pylori negative group received laparoscopic 

surgery and 10 (7%) underwent open surgery 

(p=0.08, table 1). 

Correlation analysis revealed a negative 

correlation between stone size and the presence 

of H. pylori (p<0.001).  

The sensitivity and specificity of stone size 

in predicting H. pylori positivity when the stone 

size was smaller than 5.5 mm was 89% and 

66%, respectively (AUC=0.77, p<0.001, 95% 

CI: 0.69-0.86). Figure 3 shows ROC curve of 

stone size in detecting H. pylori positivity in 

gallbladder.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We showed in this study that there was a 

significant association between stone size and 

H. pylori positivity. Moreover, smaller stone 

size was correlated with presence of H. pylori 

in the gallbladder mucosa. We also reported 

that smaller stone sizes showed high sensitivity 

for predicting H. pylori positivity in the 

gallbladder.  

In present study, H. pylori were detected in 

the gallbladder tissue of 22% of patients who 

underwent cholecystectomy for cholelithiasis. 

This prevalence is consistent with rates reported 

in existing literature, though published figures 

vary considerably depending on the detection 

method employed. Prior studies examining 

gallbladder tissues from symptomatic gallstone 

disease patients have detected H. pylori in 

approximately 35% to 37% of cases using 

methods including urease testing, Giemsa 

staining, and immunohistochemistry [6]. The 

relatively wide range of reported prevalence 

rates; from as low as 7% by 

immunohistochemistry alone to over 70% by 

combined modalities, likely reflect 

methodological heterogeneity across studies 

rather than true epidemiological variation. 

Culture based detection of H. pylori in the 

gallbladder is reported to yield positivity rates 

of 10 to 20%, which places our findings 

squarely within the expected range [7] . 

Notably, a recent cross-sectional study in South 

India found no H. pylori in any gallbladder 

specimen despite a 20.4% gastric mucosal 

prevalence by PCR, suggesting that 

colonization of the gallbladder is not universal 

even in populations with high systemic H. 

pylori burden, underscoring the importance of 

direct tissue-based detection, as was performed 

in the present study  [8].  

4. Discussion 

 

Figure 3. ROC curve in indicating the presence of 

H. pylori based on stone size. 
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The two groups in the present study were 

well matched in terms of age and sex, with no 

statistically significant differences. The mean 

age of approximately 60 years in both groups 

was consistent with the known epidemiology of 

symptomatic cholelithiasis, and the female 

predominance (about 78% in both groups) 

reflects the established predisposition of 

women to gallstone disease. These balanced 

demographic characteristics strengthen the 

internal validity of the observed differences in 

stone characteristics. 

The most striking finding of this study was 

the significant difference in gallstone size 

between the two groups. The H. pylori-positive 

group had a markedly smaller mean stone size 

compared to the H. pylorinegative  group. 

Furthermore, H. pylori positivity was strongly 

associated with multiple stone formation. These 

findings are biologically plausible and are 

supported by established mechanistic 

hypotheses. H. pylori may act as a nidus for 

stone formation, providing a starting point for 

the accumulation of stones; it can also increase 

oxidative stress through reactive oxygen and 

nitrogen species, impairing gallbladder 

absorptive and secretory function and causing 

bile supersaturation; and its urease activity can 

raise biliary pH and induce deconjugation of 

bile, promoting calcium bilirubinate 

precipitation [9]. These mechanisms 

collectively favor the formation of multiple, 

smaller pigment type stones rather than the 

solitary, larger cholesterol stones typically seen 

in H. pylori negative patients. H. pylori 

infection has also been found to be associated 

with increased endogenous β-glucuronidase 

activity, which further facilitates bilirubin 

precipitation and pigment stone formation  [6]. 

This mechanistic profile, promoting nucleation 

and precipitation through enzymatic and 

inflammatory pathways, would naturally tend 

to produce multiple small concretions rather 

than a single large calculus, which aligns 

precisely with our observations.  

From a broader epidemiological perspective, 

the association between H. pylori and gallstone 

disease has been increasingly affirmed in large 

scale studies. A meta-analysis of 20 studies 

involving 1735 participants found that H. pylori 

infection of the gallbladder was positively 

correlated with an increased risk of chronic 

cholecystitis and cholelithiasis, with an odds 

ratio of 3.05, lending substantial weight to the 

pathogenic role of this organism in biliary 

disease [10]. A cohort study further 

demonstrated a potential bidirectional 

association between H. pylori infection and 

gallstone disease, suggesting that the 

relationship may be more complex than a 

simple unidirectional causal chain [11]. More 

recently, a large real-world cohort study from 

Germany revealed a strong association between 

H. pylori infection and subsequent diagnosis of 

cholelithiasis, reinforcing the clinical relevance 

of this association [12].  

The ROC curve analysis in the present study 

identified a stone size cut off less than 5.5 mm 

as a predictor of H. pylori positivity in the 

gallbladder, yielding a sensitivity of 89%, 

specificity of 66%, and an AUC of 0.77). This 

is a novel and clinically potentially useful 

finding. To our knowledge, the use of gallstone 

size as a surrogate marker for H. pylori status 

has not been previously validated with ROC 

analysis in the literature. The specificity is 

moderate, but the high sensitivity suggests that 

patients presenting with multiple small 

gallstones (<5.5 mm) should be considered for 

systemic H. pylori testing. This has practical 

implications: identification and eradication of 

H. pylori in such patients may reduce 

recurrence risk, particularly in the context of 

stone reformation following nonsurgical 
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treatments or in populations at high risk for 

pigment stone disease. 

Regarding the surgical approach, no 

statistically significant difference was found in 

the type of surgery (laparoscopic vs. open) 

between groups, which is expected because of 

that cholecystectomy technique in 

contemporary practice is predominantly 

determined by surgical risk factors and anatomy 

rather than stone characteristics per se. The near 

universal use of laparoscopic surgery in both 

groups reflects current best practice for 

symptomatic cholelithiasis. 

Experimental evidence suggests that CagA-

positive strains may be particularly injurious to 

gallbladder mucosa, disrupting tight junctions 

and epithelial polarity, inducing inflammation 

and apoptosis, impairing bile reabsorption, and 

promoting bile stasis, thereby creating a stone-

promoting microenvironment [6, 13]. We 

didn’t use CagA in the present study. Yet, 

stratification by CagA status in future studies 

may help identify the subset of patients most 

likely to benefit from H. pylori screening and 

eradication. 

Several limitations of the present study 

should be acknowledged. The cross-sectional 

design precludes causal inference between H. 

pylori and specific stone morphology. The 

detection method used should be considered 

when interpreting the prevalence figure, as 

different detection techniques, including 

Warthin-Starry silver staining, 

immunohistochemistry, and PCR, yield 

substantially different positivity rates in the 

same tissue, and a single method may under- or 

over-estimate true prevalence. Additionally, 

stone composition (cholesterol vs. pigment 

type) was not reported in our study; correlation 

of stone type with H. pylori status would have 

further elucidated the proposed pathogenic 

mechanisms. Future prospective studies 

incorporating stone chemical analysis, H. pylori 

virulence genotyping, and post eradication 

follow up data are warranted to establish causal 

relationships and evaluate the therapeutic 

implications of H. pylori eradication in patients 

with small multiple gallstones.  

4.1. Conclusion: In conclusion, we 

demonstrated that gallbladder H. pylori 

positivity is associated with smaller and more 

numerous gallstones, and that stone size below 

5.5 mm has reasonable predictive value for H. 

pylori presence. These findings support the 

inclusion of H. pylori assessment in the 

preoperative evaluation of patients with 

cholelithiasis, particularly those presenting 

with small, multiple stones, and encourage 

further investigation into the role of H. pylori 

eradication as an adjunct strategy in the 

management of recurrent or residual gallstone 

disease. 
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