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ABSTRACT  

Background: Gallbladder cancer (GBC) is the most common biliary tract 

malignancy, predominantly affecting females and often diagnosed at advanced 

stages. Chronic cholelithiasis, gallbladder wall thickening, and genetic or viral 

factors, including Epstein–Barr virus (EBV), have been implicated in its 

pathogenesis. Tumor-infiltrating lymphocytes (TILs) are emerging as potential 

prognostic markers in GBC. The aim and objective is to evaluate EBV 

expression using LMP-1 and assess TIL density in neoplastic and non-

neoplastic gallbladder lesions and their clinicopathological correlations. 

Materials and Methods: This analytical study included 250 gallbladder cases, 

comprising 60 neoplastic and 190 non-neoplastic lesions. Histopathological 

examination was performed on formalin-fixed, paraffin-embedded tissues. 

Immunohistochemistry using LMP-1 antibody assessed EBV expression, and 

TIL density was quantified in neoplastic cases. Clinical data, gallstone status, 

gallbladder wall thickness, tumor site, and demographic details were recorded. 

Statistical analysis evaluated associations between TILs, clinicopathological 

features, and survival. Result: Adenocarcinoma constituted 88.3% of 

malignant cases, most commonly affecting the fundus and patients aged 41–60 

years. High TIL density was associated with lower tumor invasion, fewer 

lymph node metastases, and improved survival (88.9% vs. 52.4%), though 

overall survival difference was not statistically significant. Cholelithiasis and 

gallbladder wall thickening were more frequent in malignant cases. EBV 

expressions were not detected in any neoplastic or non-neoplastic lesions. 

Conclusion: High TIL density may serve as a favorable prognostic indicator 

in GBC, whereas EBV does not appear to contribute to gallbladder 

carcinogenesis. Gallstones and wall thickening remain important 

clinicopathological markers. 

 
 

 

INTRODUCTION 
 

Gallbladder cancer (GBC) arises from the epithelial 

lining of the gallbladder and cystic duct and 

represents the most common malignancy of the 

biliary tract worldwide.[1] Clinically, it presents 

either as diffuse thickening of the gallbladder wall 

or as a mass arising from the fundus, body, or 

neck.[1] The incidence of GBC demonstrates 

significant geographical and ethnic variations. In 

India, the highest prevalence is reported from North, 

East, Northeast, and Central regions, with rates 

ranging from 10–22 per 100,000 population, while 

South and West India show comparatively lower 

incidence.[2,3] Internationally, high-incidence regions 

include South America, particularly Chile, Bolivia, 

and Colombia, while moderate incidence is 

observed in East Asia (Korea, Japan, China) and 

central Europe (Slovakia, Poland, Czech 

Republic).[4] Neighboring countries in the Indian 

subcontinent such as Pakistan, Nepal, Bangladesh, 

and Bhutan also report high rates of GBC.[5] 

Conversely, countries like Sri Lanka, Maldives, 

Yemen, Afghanistan, Tajikistan, Turkmenistan, and 

Uzbekistan demonstrate low prevalence. Ethnic 

predispositions have also been described, with 

Hispanics, American Indians, Mexican Indians, 

Alaskan natives, and Asian Indians demonstrating 

higher-than-average risk. 

Multiple factors contribute to the pathogenesis of 

GBC. Chronic cholelithiasis is the most widely 

recognized risk factor, while female gender, chronic 

inflammation, infections, and exposure to unknown 

mutagens act as neoplastic initiators or promoters.[5] 

Most GBCs (>80%) are adenocarcinomas arising 

predominantly from the fundus (60%), followed by 

the body (30%) and neck (10%).[6] A subset arises in 

the context of a “porcelain gallbladder,” where 

diffuse calcification is present, with 12–21% 

showing malignancy.[7] Histologically, the majority 
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are well-to-moderately differentiated 

adenocarcinomas, with some papillary lesions 

exhibiting intraluminal growth.[7] 

Hepatobiliary cancers, including hepatocellular 

carcinoma, cholangiocarcinoma, and GBC, have 

demonstrated rising incidence and mortality 

globally, often due to modifiable and non-

modifiable risk factors.[8] Recent studies have 

proposed Epstein–Barr virus (EBV) as a potential 

contributor to hepatobiliary malignancies, although 

the precise mechanisms remain unclear.[8] Given the 

anatomical continuity of the biliary tract, 

cholangiocarcinoma and gallbladder carcinoma may 

share overlapping molecular pathways.[8] 

Intrahepatic cholangiocarcinoma (IHCC), 

accounting for 5–10% of primary liver cancers, is 

linked to chronic hepatitis B and C infections; 

however, EBV’s role in its initiation or progression 

is still under  

investigation.[9–11] 

Cholecystitis, an inflammatory condition of the 

gallbladder, occurs primarily due to cystic duct 

obstruction, with or without gallstones. Its 

prevalence is higher in the Indian population 

compared to Western countries. Although EBV-

associated gallbladder involvement is rare, acute 

acalculous cholecystitis has been reported as an 

atypical presentation of primary EBV infection and 

may indicate severe disease.[12] Therefore, EBV 

infection should be considered in the differential 

diagnosis when ultrasonographic evidence of acute 

acalculous cholecystitis is observed.[12] 

EBV is a double-stranded DNA virus belonging to 

the Herpesviridae family.[13] The virus is enveloped, 

containing a DNA core within an icosahedral 

nucleocapsid and tegument. Other family members 

include herpes simplex virus types I and II, 

varicella-zoster virus, cytomegalovirus, human 

herpesvirus 6 and 7, and human herpesvirus 8.[13] 

EBV infects over 90% of the adult population 

worldwide and can target multiple cell types, 

including epithelial cells, B, T, and natural killer 

(NK) lymphocytes, as well as mesenchymal cells 

such as smooth muscle cells.[14,15] Transmission 

occurs primarily through salivary contact, with 

primary replication in the stratified squamous 

epithelium of the oropharynx, followed by latent 

infection of B lymphocytes in the oropharyngeal 

lymphoid organs. The virus persists lifelong in 

circulating memory B cells of normal carriers.[16–18] 

EBV expresses multiple proteins that facilitate 

cellular transformation and immortalization, 

including EBNA-1, EBNA-2, EBNA-LP, EBNA 

3A, 3B, 3C, LMP-1, LMP-2A, LMP-2B, and non-

coding RNAs EBER1 and EBER2. Among these, 

LMP-1 functions as a constitutively active CD40 

receptor, activating key signaling pathways such as 

NF-κB, c-Jun N-terminal kinase (JNK), p38 

mitogen-activated protein kinase (MAPK), and 

JAK/STAT, thereby promoting oncogenesis.[19] 

Tumor progression is also influenced by the host 

immune response. Tumor-infiltrating lymphocytes, 

especially CD4+ and CD8+ T cells, are central to 

adaptive antitumor immunity. CD8+ T cells 

recognize tumor-associated antigens presented on 

major histocompatibility complex class I (MHC I) 

molecules, producing interferon-γ, which induces 

cell cycle arrest, apoptosis, angiostasis, and 

activation of antitumor macrophages. 

Immunohistochemical studies indicate that high 

infiltration of CD8+ T cells correlates with 

improved survival in multiple cancers, including 

colorectal, ovarian, breast, and pancreatic 

malignancies.[20,22] Understanding the interplay 

between EBV infection, LMP-1 expression, and 

tumor-infiltrating lymphocytes may provide insights 

into the pathogenesis and prognosis of gallbladder 

carcinoma. 

 

MATERIALS AND METHODS 

 

The study was conducted in the Department of 

Pathology, King George’s Medical University, 

Lucknow, in collaboration with the Departments of 

Surgical Gastroenterology and Surgical Oncology, 

over two years (May 2018–April 2020) on 250 

paraffin-embedded gallbladder specimens. Cases 

with histologically confirmed gallbladder disease, 

available clinical data, and patient consent were 

included, while poorly preserved tissue, insufficient 

tumor tissue, or non-consenting patients were 

excluded. Specimens were formalin-fixed, 

processed, paraffin-embedded, sectioned (3–5 µm), 

and stained with hematoxylin and eosin. 

Immunohistochemistry for LMP-1 was performed 

on 3–4 µm sections using a mouse monoclonal 

antibody (Clone EBV-LMP CS1-4, 1:200) 

following standard protocols including antigen 

retrieval, peroxidase and protein blocking, primary 

antibody incubation, post-primary link, streptavidin-

HRP, DAB chromogen, and hematoxylin 

counterstaining. Hodgkin lymphoma served as 

positive control, and omission of primary antibody 

as negative control. Staining was evaluated in 

neoplastic cells and scored 0–3+ based on 

percentage positivity. 

 

RESULTS 

 

Table 1: Groupwise distribution of study population 

S. No.  Frequency (N=250) Percentage 

No % 

1- Neoplastic 60 24.0 

2- Non-neoplastic 190 76.0 
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Specimens were collected from 250 cases including 

60 neoplastic and 190 non-neoplastic lesions, 

fulfilling the inclusion criteria and giving their 

consent for enrollment in the study [Table 1]. 

 

Table 2: Distribution of study population according to diagnostic type in each group 

S. No.  Frequency (N=250) Percentage (%) 

1- Neoplastic (n=60) 

Adeno WD 28 46.7 

Adneo MD 21 35.0 

Adeno PD 4 6.7 

ICPN 2 3.33 

 Others 5 8.33 

2- Non-neoplastic (n=190) 

 Xanthogranulomatous cholecystitis 12 6.32 

 Cc with antral metaplasia 6 3.16 

 CC 172 90.53 

 

In patients with neoplastic lesions, majority had WD 

lesions (46.7%), followed by MD (35.0%), other 

lesions (8.33%), and PD (6.7%). Smallest 

proportion of patients had ICPN (3.33%). On the 

other hand in patients with Non-neoplastic lesions, 

majority had CC (90.53%), followed by 

Xanthogranulomatous cholecystitis (6.32%) and the 

least proportion had chronic cholecystitis with antral 

metaplasia (3.16%) [Table 2]. 

 

 
Figure 1: Demographic profile of the study population 

 

Females predominated in the study (76.4%). In non-

neoplastic lesions, most females were 21–40 years 

(50.3%), while in neoplastic lesions, the majority 

were 41–50 years (54.3%), with a significant age 

difference between groups (p<0.001). Most males in 

both groups were 21–60 years, with no significant 

age difference (p>0.05) [Figure 1]. 

 

 
Figure 2: Comparison of symptoms between groups  

 

A higher proportion of patients in neoplastic group 

as compared to non-neoplastic group had abdominal 

pain (95.0% vs. 29.5%) and vomiting (31.7% vs, 

29.5%) while jaundice was found in higher 

proportion of non-neoplastic group as compared to 

neoplastic group (11.6% vs. 6.7%). On comparing 

statistically, a significant difference between the two 

groups was only found for presentation of 

abdominal pain (p<0.001) [Figure 2]. 

 
Figure 3: Comparison of personal habits/history 

between groups 

 

Majority of patients in both the groups had no 

addiction history (Neoplastic:76.7%; Non-

neoplastic:86.3%), followed by tobacco chewing 

(Neoplastic:18.3%; Non-neoplastic:10.0%). On 

comparing statistically, addiction history were not 

significantly different between the groups (p>0.05) 

[Figure 3]. 

 

 
Figure 4: Between Group Comparison of Presentation 

of Cholelithiasis 

 

Cholelithiasis was present in higher proportion of 

patients in neoplastic group as compared to non-

neoplastic group (53.3% vs. 26.8%). On comparing 

statistically, this difference was found to be 

significant (p<0.001) [Figure 4]. 
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Figure 5: Between group comparison of Bladder Wall-

Thickness 

Higher proportions of patients in neoplastic group 

had bladder wall thickening as compared to non-

neoplastic group (98.3% vs.15.3%). On comparing 

statistically, this difference was found to be 

significant (p<0.001) [Figure 5]. 

 

 

 

 

 

 

Table 3: Distribution of patient characteristics in neoplastic lesions 

SN Parameters Frequency (n=60) Percentage (%) 

1- Site (n=60) 

Neck 5 8.3 

Body 15 25.0 

Fundus 26 43.33 

Whole of Gall Bladder 14 23.33 

2- Nodal Status 

Negative (N0) 22 36.67 

1-3 lymph node positive (N1) 9 15.0 

≥4 lymph node positive (N2) 7 11.66 

Not sampled (NX) 22 36.67 

3- Depth of Invasion (n=48) 

T0 1 2.08 

T1 18 37.50 

T2 10 20.84 

T3 18 37.50 

T4 1 2.08 

4- Liver Involvement (n=48) 

Not involved 29 60.42 

Involved  19 39.58 

 

Most common site of lesion was at Fundus 

(n=43.33%), followed by body (25.0%), whole of 

gall bladder (23.33%) and neck (8.3%). Similarly, 

the nodal status in most of the patients were 

Negative (36.67%) and Not Sampled (36.67%), 

followed by 1-3 positive lymph nodes (15.0%) and 

≥4 positive lymph nodes (11.66%). Depth of 

invasion was measured in 48 cases (12 cases lost to 

follow-up could not be measured), of these patients 

majority had depth of invasion of T1 (37.50%) & T3 

(37.50%), followed by T2 (20.84%) and least in T0 

and T4 (2.08%). Similarly in these patients, liver 

involvement was found in 39.58% cases only  

[Table 3]. 

Tumor infiltrating lymphocytes ranged from 5-85 

units. Mean±TIL was 35.69±26.16 units. Moreover 

Low TIL (units) was found in 58.33% cases, while 

the remaining 41.67% had High TIL [Figure 6]. 

 

 
Figure 6: Tumor infiltrating lymphocytes in neoplastic 

lesions. 

 

Table 4: Association of TIL with histopathological findings in gall bladder cancer 

SN Histopathological findings Low TIL (n=33) High TIL (n=25) 

No. % No. % 

1- Depth of Invasion 

 T0 1 4.0% 0 0.0% 

 T1 5 20.0% 13 56.5% 

 T2 8 32.0% 2 8.7% 

 T3 10 40.0% 8 34.8% 

 T4 1 4.0% 0 0.0% 

χ2=9.311 (df=4); p=0.054 

2- Histopathological grading 

 WD 14 40.0% 14 56.0% 

 MD 12 34.3% 9 36.0% 

 PD 4 11.4% 0 0.0% 

 others 5 14.3% 2 8.0% 
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χ2=4.163 (df=3); p=0.244 

3- P-stage Grouping 

 None 10 28.6% 3 12.0% 

 I 5 14.3% 11 44.0% 

 II 5 14.3% 0 0.0% 

 III 10 28.6% 8 32.0% 

 IV 5 14.3% 3 12.0% 

χ2=10.363 (df=4); p=0.035 

4- Lymph Node Metastasis Low TIL (n=20) High TIL (n=18) 

  No. % No. % 

 Negative (N0) 12 34.3% 10 40.0% 

 1-3 lymph node positive (N1) 4 11.4% 5 20.0% 

 ≥4 lymph node positive (N2) 4 11.4% 3 12.0% 

χ2=1.726 (df=3); p=0.631 

 

The histopathological findings in gall bladder cancer 

(Depth of invasion, Grading and Lymph Node 

Metastasis) had no significant association with the 

TIL category (p>0.05).  However, on comparing P-

stage grouping, a higher proportion of patients with 

high TIL as compared to Low TIL had P-stage none 

(28.6% vs. 12.0%), II (14.3% vs. 0.0%) & IV 

(14.3% vs. 12.0%), while higher proportion of Non-

neoplastic patients had P-stage I (44.0% vs. 14.3%) 

and III (32.0% vs. 28.6%). On comparing 

statistically, this difference was found to be 

significant (p=0.035) [Table 4]. 

 

 
Figure 7: Association of TIL with Status at Follow-up 

 

Majority of cases (65.0%) with neoplastic lesions 

completed the study, however 12 patients were lost 

to follow up. Of the remaining 48 patients, 21 

(53.85%) had Low TIL and 18 (46.15%) had High 

TIL . On comparing the mortality of cases between 

TIL category, it was found that a higher proportion 

of patients with Low TIL expired as compared to 

patients with High TIL (47.6% vs. 11.11%). On 

comparing statistically, this difference was found to 

be significant (p=0.014) (Figure 7). 

 

 
Figure 8: Association of TIL with overall survival 

 

On comparing overall survival in patients with 

neoplastic lesions, no statistically significant 

difference was found (p>0.05) [Figure 8]. 

 

Table 5: Comparison of immunoexpression of LMP-1 between groups 

SN LMP-1 expression Neoplastic (n=60) Non-neoplastic (n=190) 

No. % No. % 

 Negative 60 100.0 190 100.0 

 Positive 0 0.0 0 0.0 

χ2=0; p=1.0 

Lmp-1 expression by immunohistochemistry was not observed in any of the neoplastic  as well as non-

neoplastic lesions [Table 5].  

 

Table 6: Survival analysis at follow up 

Group Total 

cases 

No of expiry % of expiry Mean survival 

time 

SE 

Low TIL 21 10 47.6 9.114 1.417 

High TIL 18 2 11.1 10.117 1.456 

Overall 39 12 30.8 10.227 1.205 

²=0.064; p=0.800 (Log-Rank: Mantel-Cox) 
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Figure 9: Adenocarcinoma-well differentiated, 40x, 

H&E, TIL=40% 

 

 
Figure 10: Adenocarcinoma- well differentiated, 200x, 

H&E. Inset shows no expression of LMP-1 by 

immunohistochemistry 

Difference in duration of survival among cases with 

Low TIL (9.114±1.417 months) and High TIL 

(10.117±1.456 months) was not found to be 

significant [Table 6]. 

Well-differentiated adenocarcinoma of the 

gallbladder (H&E, 40×) showing approximately 

40% tumor-infiltrating lymphocytes (TILs). High 

TIL density is highlighted within the stromal regions 

surrounding tumor glands, indicating potential 

immune activity [Figure 9]. 

Well-differentiated gallbladder adenocarcinoma 

(H&E, 200×). Inset shows negative 

immunohistochemical staining for EBV LMP-1, 

indicating absence of EBV in tumor cells [Figure 

10]. 

 

 
Figure 11: Adenocarcinoma- Moderately 

differentiated with dense TIL(85%), 40x 

magnification, H&E 

 

Moderately differentiated gallbladder 

adenocarcinoma (H&E, 40×) showing dense tumor-

infiltrating lymphocytes (TILs) comprising 

approximately 85% of the stromal area, indicating a 

pronounced anti-tumor immune response  

[Figure 11]. 

 
Figure 12: Immunohistochemistry for LMP-1 shows 

no expression 

 

Immunohistochemistry for EBV latent membrane 

protein 1 (LMP-1) in gallbladder adenocarcinoma 

showing no detectable expression, indicating 

absence of EBV in the tumor cells [Figure 12]. 

 

 
Figure 13: Adenocarcinoma- poorly differentiated, 

200x, H&E, TIL=5% 

Poorly differentiated gallbladder adenocarcinoma 

(H&E, 200×) with low tumor-infiltrating 

lymphocytes (TILs, ~5%), reflecting minimal 

immune cell infiltration [Figure 13]. 

 

 
Figure 14: Immunohistochemistry for LMP-1 shows 

no expression, 200x 

 

Immunohistochemistry for EBV latent membrane 

protein 1 (LMP-1) in poorly differentiated 

gallbladder adenocarcinoma (200×) showing no 

detectable expression, indicating absence of EBV in 

tumor cells [Figure 14]. 

 



1170 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 
Figure 15: Mixed Neuroendocrine carcinoma, 40x 

magnification, H&E, TIL=40%. Inset shows positivity 

for Synaptophysin 

Mixed neuroendocrine carcinoma of the gallbladder 

(H&E, 40×) with moderate tumor-infiltrating 

lymphocytes (TILs, ~40%). Inset shows positive 

immunohistochemical staining for Synaptophysin, 

confirming neuroendocrine differentiation  

[Figure 15]. 

 
Figure 16: Immunohistochemistry for LMP-1 shows 

no expression, 100x magnification 

 

Immunohistochemistry for EBV latent membrane 

protein 1 (LMP-1) in gallbladder carcinoma (100×) 

showing no detectable expression, indicating 

absence of EBV in tumor cells [Figure 16]. 

 
Figure 17: Squamous cell carcinoma, 100x 

magnification, H&E, TIL=20% 

 

Squamous cell carcinoma of the gallbladder (H&E, 

100×) showing low tumor-infiltrating lymphocytes 

(TILs, ~20%), indicating limited immune cell 

infiltration [Figure 17]. 

 
Figure 18: Squamous cell carcinoma, 200x. 

Immunohistochemistry for LMP-1 shows no 

expression 

Squamous cell carcinoma of the gallbladder (200×) 

showing no detectable expression of EBV latent 

membrane protein 1 (LMP-1) by 

immunohistochemistry, indicating absence of EBV 

in tumor cells [Figure 18]. 

 

 
Figure 19: Chronic cholecystitis with adenomatous 

hyperplasia, H&E, 100x magnification 

 

Chronic cholecystitis with adenomatous hyperplasia 

of the gallbladder (H&E, 100×) showing reactive 

epithelial changes without evidence of malignancy 

[Figure 19]. 

 

 
Figure 20: Immunohistochemistry for LMP-1 shows 

no expression, 100x magnification 

Immunohistochemistry for EBV latent membrane 

protein 1 (LMP-1) in gallbladder tissue (100×) 

showing no detectable expression, indicating 

absence of EBV in non-neoplastic lesions [Figure 

20]. 

 

 
Figure 21: Xanthogranulomatous cholecystitis, 40x, 

H&E.  

 

Xanthogranulomatous cholecystitis of the 

gallbladder (H&E, 40×) showing dense 

inflammatory infiltrate and foamy histiocytes 

[Figure 21]. 

 



1171 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 
Figure 22: Immunohistochemistry for LMP-1 shows 

no expression 

 

Immunohistochemistry for EBV latent membrane 

protein 1 (LMP-1) in xanthogranulomatous 

cholecystitis showing no detectable expression, 

indicating absence of EBV in the lesion [Figure 22]. 

 

DISCUSSION 
 

Gallbladder cancer (GBC) is a relatively rare but 

highly aggressive malignancy, first described in 

1777.[23] Despite centuries of study, late 

presentation, rapid progression, and limited 

therapeutic options continue to define its clinical 

course.[23,24] Prognosis remains poor, with 5-year 

survival rates of approximately 32% for lesions 

confined to the mucosa, and a dismal 1-year survival 

of 10% in advanced stages.[25,26] These survival 

statistics underscore the need for improved 

diagnostic markers and prognostic indicators. India, 

particularly the northern region, is a high-incidence 

area, reflecting both environmental and genetic risk 

factors, with higher rates observed compared to 

southern states.[27,28] 

In the present study, adenocarcinoma was confirmed 

as the predominant histological type, accounting for 

88.4% of neoplastic lesions, consistent with global 

and Indian data reporting 80–85% prevalence.[27] 

Well-differentiated adenocarcinomas were the most 

common subtype (46.7%), followed by moderately 

differentiated adenocarcinomas (35%), and poorly 

differentiated or mixed types representing a smaller 

fraction. These findings reflect the typical 

histopathological spectrum of GBC and reinforce 

previous observations regarding its heterogeneity 

and aggressiveness.[27,30] 

Demographic analysis revealed a mean age of 51 ± 

10.59 years at diagnosis, aligning with prior Indian 

studies reporting middle-aged predominance.[28,29] 

The disease demonstrated a striking female 

preponderance, with a male-to-female ratio of 1:3.2 

in malignant cases, in line with reported female-to-

male ratios ranging from 3:1 to 4.5:1.[30,31] Younger 

females (21–40 years) were disproportionately 

affected, suggesting earlier onset and potentially 

more aggressive disease in this subgroup.[32] This 

pattern emphasizes the need for heightened clinical 

vigilance in younger women presenting with biliary 

symptoms. 

Clinically, abdominal pain was the most frequent 

presenting symptom, reported in 95% of neoplastic 

cases and 29.5% of non-neoplastic lesions, 

confirming previous findings that non-specific 

gastrointestinal symptoms often delay 

diagnosis.[32,33] Gallstones were present in 53.3% of 

GBC patients, supporting their role as a major risk 

factor, though regional studies indicate additional 

cofactors-including chronic inflammation, dietary 

influences, and genetic predispositions-may 

contribute to carcinogenesis.[35–37] Gross gallbladder 

wall thickening (>3 mm) was observed in 98.3% of 

neoplastic cases versus 15.3% of non-neoplastic 

lesions, corroborating prior studies that associate 

wall thickening with malignancy.[38–40] 

Tumor location analysis demonstrated that the 

fundus, alone or with the body, was the most 

frequently involved site (43–67%), consistent with 

prior reports indicating approximately 60% of GBC 

originates in the fundus, 30% in the body, and 10% 

in the neck.[41,42] This distribution may relate to 

stasis of bile, chronic inflammation, and regional 

differences in mucosal susceptibility, highlighting 

potential mechanistic pathways for carcinogenesis. 

Tumor-infiltrating lymphocytes (TILs) were 

evaluated as a prognostic biomarker. High-TIL 

density was observed in 58.33% of neoplastic cases, 

while 41.67% had low-TIL counts. Notably, high-

TIL cases correlated with earlier tumor stage (50% 

versus 40%, p=0.035), lower depth of invasion, and 

reduced lymph node metastasis, supporting the role 

of TILs as a favorable prognostic indicator.[43] 

Although overall survival was higher in high-TIL 

patients (89%) compared to low-TIL patients 

(52.3%), statistical significance was limited due to 

follow-up loss (p=0.80). These findings align with 

previous studies in gallbladder and other 

gastrointestinal malignancies, where TIL density 

predicts improved histological grade, lower stage, 

and enhanced anti-tumor immune response.[43] The 

study reinforces the potential utility of TIL 

assessment in routine histopathological evaluation to 

stratify patients prognostically. 

Regarding Epstein–Barr virus (EBV), no gallbladder 

lesions in this cohort demonstrated EBV positivity 

via immunohistochemistry. This observation is 

consistent with global literature, where EBV 

association is rare and primarily limited to 

lymphoepithelioma-like carcinomas of the 

gallbladder.[42,43] While EBV has been implicated in 

other hepatobiliary malignancies, including 

intrahepatic cholangiocarcinoma, our findings 

indicate that EBV does not play a detectable role in 

the pathogenesis of conventional gallbladder 

carcinoma. 

Overall, this study reinforces established 

epidemiological and pathological characteristics of 

GBC: predominance of adenocarcinoma, female 

preponderance, association with gallstones, and 

gallbladder wall thickening as a predictive feature. 

Importantly, TIL density emerges as a potential 

prognostic biomarker, meriting further investigation 

in prospective studies with larger cohorts and longer 

follow-up. Conversely, EBV appears unlikely to 
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contribute to gallbladder carcinogenesis in the 

studied population. Future research should focus on 

integrating immunological markers such as TILs 

with molecular profiling to enhance early detection, 

prognostication, and personalized therapeutic 

strategies for this aggressive malignancy. 

 

CONCLUSION 
 

In conclusion, this study of 250 gallbladder cases 

found that adenocarcinoma was the predominant 

malignant lesion, most commonly involving the 

fundus and occurring in patients aged 41–60 years. 

High tumor-infiltrating lymphocytes (TILs) were 

associated with lower invasion, fewer lymph node 

metastases, and improved survival, although the 

difference in overall survival was not statistically 

significant. Gallstones and gallbladder wall 

thickening were common in malignant cases. EBV 

expression, assessed using LMP-1, was not detected 

in any neoplastic or non-neoplastic lesions, 

suggesting that EBV is unlikely to play a role in 

gallbladder carcinogenesis. 
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