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ABSTRACT 
	Aims: The aim of the study was to evaluate the prevalence of various histopathological spectra in cholecystectomy specimens and to highlight both the histopathological and clinical findings in gallbladder specimens. 
Study design:  An analytical cross-sectional study
Place and Duration of Study: This study was conducted at the department Department of Pathology, Vinayaka mission kirupananda variyar medical collegeMission Kirupananda Variyar Medical College, Salem, South India, for 2 years (From January 2023 to December 2024)
Methodology: This study included 120 formalin-fixed cholecystectomy specimens, excluding autolyzed, inadequate, or poorly preserved samples. It aimed to evaluate the prevalence and spectrum of histopathological lesions—both malignant neoplastic and benign neoplastic—in gallbladder specimens, correlating them with clinical findings, and comparing their incidence across age, gender, and clinical diagnoses. Specimens were selected based on inclusion criteria, with ethical clearance obtained. 
Results: Among the 120 patients who underwent cholecystectomy, the majority were females (79), with the highest number of cases seen in the 21–40 age group (55 patients). Histopathological examination revealed that 114 cases (95%) were benign neoplastic, while 1 cases case (4%) were was benign neoplasms and 5 case cases (1%) was were malignant. The most common diagnosis was chronic non-specific cholecystitis (90 cases, 75%). Among malignant neoplastic lesions, papillary adenoma with choledochal cyst was identified in one case. Gallbladder malignancies were observed in five cases (4.17%), with adenocarcinoma being the most common subtype (2 cases)

Conclusion: Benign neoplastic lesions, particularly chronic non-specific cholecystitis, were the most common findings in cholecystectomy specimens, with a clear female predominance. Neoplastic lesions were rare, with adenocarcinoma being the most frequent malignancy. The study highlights the importance of routine histopathological examination for early detection of incidental malignancies and accurate diagnosis of rare variants.
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INTRODUCTION 

Gallbladder disorders are categorized into non-neoplastic and neoplastic types. Non-neoplastic lesions encompass congenital anomalies such as choledochal cysts, biliary atresia, multiseptated gallbladder, and phrygian cap, in addition to acquired conditions including chronic calculous cholecystitis, acute cholecystitis (with or without calculi), follicular cholecystitis, and xanthogranulomatous cholecystitis. Cholelithiasis (gallstones) is the most common gallbladder condition, frequently resulting in cholecystitis, and is a primary rationale for surgical surgery [1, 2]. Gallstones can induce several histological alterations, including acute and chronic inflammation, glandular hyperplasia, metaplasia, dysplasia, and perhaps cancer. Gallstones significantly contribute to 70–90% of gallbladder cancer cases [3, 4]. 
Acute cholecystitis is prevalent in adults over 50 years of age, but chronic cholecystitis, typically associated with gallstones, exhibits histological variation depending on the extent of fibrosis and inflammation. Chronic calculous cholecystitis is the predominant indication for cholecystectomy. Gallbladder neoplasms may be classified as either benign or malignant. Benign lesions comprise adenomas, adenomyomatosis, and inflammatory polyps. Malignant tumors are categorized into epithelial types (e.g., adenocarcinoma, squamous cell carcinoma, small cell carcinoma) and mesenchymal types, with few instances of paragangliomas and lymphomas [5, 6]. 

Gallbladder polyps, identifiable in up to 4.5% of people with ultrasonography, are predominantly benign. Nonetheless, 4–10% are adenomas, and those measuring ≥10 mm possess a 37–55% likelihood of malignancy. Adenomyomatosis is defined by epithelial hyperplasia, thickening of the muscle wall, and mucosal invagination that resembles Rokitansky-Aschoff sinuses. Previously regarded as benign, segmental adenomyomatosis is associated with an increased risk of gallbladder cancer [7, 8]. 

Gallbladder cancer is infrequent yet highly aggressive, frequently found at advanced stages due to nonspecific symptoms. It predominantly impacts individuals over the age of 70, particularly those with chronic inflammation. The disease frequently infiltrates neighboring organs such as the liver, resulting in a dismal prognosis. Histologically, 0.3–1.5% of cholecystectomy specimens demonstrate malignancy. Gallbladder cancer is found postoperatively in 15–30% of patients, without any prior clinical or intraoperative suspicion. Histopathological analysis of the excised tissue is the definitive method for verifying malignancy [9, 10]. The objective of the study was to assess the prevalence of diverse histological spectra in cholecystectomy specimens and to emphasize both the histopathological and clinical results in gallbladder specimens.

2. material and methods 

Our cross-sectional study was conducted in the Department of Pathology at a tertiary care center in South India over a two-year periodtwo years (January 2023 to December 2024), including 120 formalin-fixed cholecystectomy specimens. Autolyzed, inadequate, or poorly preserved specimens were excluded. Our study included all patients who underwent cholecystectomy, and Only only formalin-fixed gallbladder specimens with adequate tissue preservation, proper fixation, and available clinical data were considered. Patients of all ages and genders were included, provided the cholecystectomy was performed for either symptomatic or asymptomatic gallbladder conditions such as gallstone disease, suspected inflammatory lesions (acute or chronic cholecystitis), polypoid lesions, wall thickening, or suspected neoplasms. Inclusion was subject to ethical clearance and informed patient consent. The primary aim was to evaluate the histopathological spectrum of gallbladder lesions and correlate findings with clinical parameters. Objectives included determining the prevalence of neoplastic and non-neoplastic lesions, analyzing their distribution across age and gender, and identifying incidental malignancies. Data collection involved gross and microscopic examination of formalin-embedded tissue blocks, supplemented with patient information from medical records when available. Ethical approval was obtained, and data were analyzed using descriptive statistics in Microsoft Excel, focusing on ratios and percentages.


3. results 

AGE & Gender-wise DISTRIBUTION 
120 patients who underwent cholecystectomy. Majority The majority of cases were observed in the 21–40 age group, accounting for 55 patients (35 females and 20 males). This was followed by the 41–60 age group with 37 patients (25 females and 12 males). The 61–80 age group included 19 cases (13 females and 6 males), while the 1–20 and 81–100 age groups had the least number of cases, with 6 (4 females and 2 males) and 3 (2 females and 1 male), respectively. Overall, females were more commonly affected than males, with 79 female patients compared to 41 male patients. (Figure 1)
Figure 1: Age and Gender-wise Distribution of Cases (Original image)



DISTRIBUTION OF CASES ACCORDING TO HISTOPATHOLOGICAL CATEGORY 
The table categorizes the histopathological examination (HPE) findings of 120 gallbladder specimens. The majority of cases, 114 (95%), were non-neoplastic in nature. Benign lesions were observed in 1 cases case (1%), while malignant lesions were found in only 5 case cases (4%). This indicates a predominance of non-neoplastic conditions among cholecystectomy specimens. (Table 1) (Figure 2)
TABLE 1: Distribution of cases according to histopathological category 
	HPE Category
	No OfNumber of Cases
	 %

	Non-neoplastic
	114
	95

	Benign
	1
	1

	Malignant 
	5
	4



FIGURE 2: DISTRIBUTION OF CASES ACCORDING TO HISTOPATHOLOGICAL CATEGORY (Original image)


HISTOPATHOLOGICAL DIAGNOSIS 
The table outlines the distribution of histopathological diagnoses in 120 cholecystectomy specimens. The most frequently observed condition was chronic non-specific cholecystitis, accounting for 90 cases (75%), indicating its predominance among gallbladder pathologies. Other inflammatory conditions included acute on chronic cholecystitis (9 cases, 7.5%), eosinophilic cholecystitis (2 cases, 1.67%), adenomyomatous hyperplasia (1 case, 0.83%), and xanthogranulomatous cholecystitis (4 cases, 0.83%). Rare variants such as follicular, gangrenous, ischemic, lympho-eosinophilic, necrotic, perforated, and tubercular granulomatous cholecystitis were each observed in a single case (0.83% each). Among neoplastic lesions, papillary adenoma of biliary type with choledochal cyst was seen in 1 case (0.83%), while malignant cases included adenocarcinoma (2 cases, 1.67%), adenosquamous carcinoma, mucinous adenocarcinoma, and papillary adenocarcinoma, each contributing 1 case (0.83%). Overall, inflammatory non-neoplastic conditions significantly outnumbered neoplastic and malignant lesions. (Table 2) (Figure 3)

TABLE 2: HISTOPATHOLOGICAL DIAGNOSIS
	Diagnosis
	Count
	%

	Acute on Chronic Cholecystitis`
	9
	75.00%

	Adenomyomatous hyperplasia
	1
	7.50%

	Chronic Non-Specific Cholecystitis
	90
	3.33%

	Eosinophilic cholecystitis
	2
	1.67%

	Follicular Cholecystitis
	1
	1.67%

	Gangrenous Cholecystitis
	1
	0.83%

	Ischemic Cholecystitis
	2
	0.83%

	Lympho-Eosinophilic cholecystitis
	1
	0.83%

	Necrotic Cholecystitis
	1
	0.83%

	Perforated gall bladder
	1
	0.83%

	Tubercular Granulomatous Cholecystitis
	1
	0.83%

	Xanthogranulomatous Cholecystitis
	4
	0.83%

	Papillary Adenoma Biliary type with choledochal cyst
	1
	0.83%

	Adenocarcinoma
	2
	1.67%

	Adenosquamous Carcinoma
	1
	0.83%

	Mucinous Adenocarcinoma
	1
	0.83%

	Papillary Adenocarcinoma
	1
	0.83%

	Total
	120
	100.00%



FIGURE 3: HISTOPATHOLOGICAL DIAGNOSIS (Original image)


MALIGNANT LESIONS REPORTED IN PRESENT STUDY 
Adenocarcinoma was the most common type, accounting for 2 cases (40%). The remaining three subtypes—adenosquamous carcinoma, mucinous adenocarcinoma, and papillary adenocarcinoma—were each observed in 1 case (20%). This highlights adenocarcinoma as the predominant histological subtype among gallbladder malignancies in the study. (Table 3) (Figure 4)

TABLE 3: MALIGNANT LESIONS REPORTED IN PRESENT STUDY

	Diagnosis
	Count
	%

	Adenocarcinoma
	2
	40%

	Adenosquamous Carcinoma
	1
	20%

	Mucinous Adenocarcinoma
	1
	20%

	Papillary Adenocarcinoma
	1
	20%

	Total
	5
	100%




Figure 4: MALIGNANT LESIONS REPORTED IN PRESENT STUDY (Original image)





DISCUSSION
The study revealed that the predominant instances were in the 21–40 age demographic, comprising 55 patients (35 girls and 20 males). The subsequent age group, 41–60 years, had 37 patients (25 females and 12 males). The 61–80 age group comprised 19 instances (13 females and 6 males), but the 1–20 and 81–100 age groups recorded the fewest cases, with 6 (4 females and 2 males) and 3 (2 females and 1 male), respectively. In total, ladies were more frequently afflicted than males, with 79 female patients compared to 41 male individuals. Kanlioz M, et al [11] report that among the 6314 patients who had cholecystectomy, 5404 (85.59%) were female and 910 (14.41%) were male. The median age of patients who underwent cholecystectomy was 47 years (minimum: 19, maximum: 94). The mean age across all patients was 47.28±14.60 years, with females averaging 47.60±12.35 years and males averaging 46.53±12.65 years. The male-to-female ratios are reported as 1:4 by Charfi et al. [12], 1:1.5 by Mochizuki et al. [13], and 1:3 by Wu et al. [14]. Mali N et al. [15] report that the average age of the study cohort was 45.86±15.08 years. The highest number of instances occurred in the age range of 41 to 60, totaling 892 (40.16%), followed by the age group of 21 to 40, which had 875 (39.39%) cases. Our study exhibited a female predominance, with 1818 females (81.9%) and 403 males (18.1%), resulting in a female-to-male ratio of 4.5:1. 
In the majority of instances, 114 (95%) were non-neoplastic. Benign lesions were identified in 5 instances (4%), but malignant lesions were detected in only 1 instance (1%). This signifies a prevalence of non-neoplastic diseases in cholecystectomy specimens. Mali N et al [15] indicate that histological investigation revealed non-neoplastic cases as the most prevalent, including 2190 cases (98.6%), while 30 samples (1.35%) had malignant lesions, and just 1 case was classified as benign. 
The most commonly detected ailment was chronic non-specific cholecystitis, with 90 cases (75%), demonstrating its prevalence among gallbladder disorders. Additional inflammatory disorders were acute on chronic cholecystitis (9 cases, 7.5%), eosinophilic cholecystitis (2 cases, 1.67%), adenomyomatous hyperplasia (1 case, 0.83%), and xanthogranulomatous cholecystitis (4 instances, 0.83%). Uncommon forms, including follicular, gangrenous, ischemic, lympho-eosinophilic, necrotic, perforated, and tubercular granulomatous cholecystitis, were each documented in one case (0.83% each). In the cohort of neoplastic lesions, a solitary case (0.83%) of biliary-type papillary adenoma associated with a choledochal cyst was identified. Malignant cases comprised two instances of adenocarcinoma (1.67%), with one case each of adenosquamous carcinoma, mucinous adenocarcinoma, and papillary adenocarcinoma (0.83% each). Inflammatory non-neoplastic disorders much greatly exceeded neoplastic and malignant lesions in prevalence. In accordance with our analysis, Mali N et al [15] report that the predominant cases were of an inflammatory type, with chronic non-specific cholecystitis accounting for 1820 cases (81.9%), followed by acute on chronic cholecystitis with 207 instances (9.3%). Xantho-granulomatous cholecystitis was documented in 97 instances (4.4%), while eosinophilic cholecystitis occurred in 25 instances (1.1%). Tubercular granulomatous cholecystitis was documented in two instances (0.1%). Yaylak F et al [16] report that histological results included acute inflammation in 46 (10.7%), cholesterolosis in 79 (18.4%), gallbladder polypoid lesions in 7 (1.6%), epithelial hyperplasia in 16 (3.7%), and metaplasia of any type in 34 (7.9%) of 429 individuals. 

Adenocarcinoma was the predominant form, with 2 cases (40%). The remaining three subtypes—adenosquamous carcinoma, mucinous adenocarcinoma, and papillary adenocarcinoma—were each identified in one patient (20%). This underscores adenocarcinoma as the principal histological subtype among gallbladder neoplasms in the study. Weinstein D et al [17] report that the assessment of all pathological specimens identified six instances of gallbladder cancer, constituting 0.35% of all cholecystectomies conducted. Kanlioz M, et al [11] report that nine (0.14%) of 6314 patients who had cholecystectomy were diagnosed with gallbladder carcinoma (GBC) and intra-gallbladder carcinoma (IGBC). Tatli et al [18] observed seven IGBCs (2.05%) in a series of 341 cases, Jha et al [19] identified 20 IGBCs (0.41%) in a series of 4800 cases, Utsumi et al [20] found eight IGBCs (2.3%) in a series of 352 cases, and Patel et al [21] documented six IGBCs (0.15%) in a series of 4024 cholecystectomies. Mali N et al [15] indicate that among malignant lesions, adenocarcinoma was identified in 24 cases (1.1%), papillary adenocarcinoma in 3 cases (0.1%), and mucinous adenocarcinoma in 2 cases (0.1%).

4. Conclusion
Our study reinforces the predominance of non-neoplastic gallbladder pathologies among cholecystectomy specimens, with chronic non-specific cholecystitis emerging as the most frequent diagnosis, particularly in females and in the 21–40 age group. Gallstones played a central role in the pathogenesis of most inflammatory conditions. Neoplastic lesions, though infrequent, were clinically significant, with adenocarcinoma being the most common malignancy. The incidental detection of malignancies, often without prior clinical suspicion, highlights the critical role of routine histopathological examination of all cholecystectomy specimens. These findings emphasize the need for continued vigilance in evaluating gallbladder lesions, especially in older patients and those with risk factors such as large polyps or chronic inflammation, to ensure early diagnosis and management of potential malignancies.

RECOMMENDATIONS
1. Routine Histopathological Examination: All cholecystectomy specimens, regardless of clinical or intraoperative findings, should undergo histopathological evaluation to identify incidental and rare pathologies, including early-stage malignancies.
2. Awareness of Variants: Surgeons and clinicians should be aware of uncommon and rare histological variants such as eosinophilic, xanthogranulomatous, and tubercular cholecystitis, as these can mimic or coexist with malignancies.
3. Follow-Up for High-Risk Features: Patients with gallbladder polyps ≥10 mm, segmental adenomyomatosis, or recurrent gallstone disease should be closely monitored and considered for early surgical intervention due to their potential risk for malignancy.
4. Special Attention in Elderly Patients: Given the higher incidence of malignancy in individuals over 70 years, gallbladder specimens from elderly patients warrant meticulous examination, even if preoperative imaging is unremarkable.
5. Multidisciplinary Collaboration: Pathologists, surgeons, and radiologists should collaborate to correlate clinical, radiological, and histopathological findings for accurate diagnosis and management of gallbladder lesions.
6. Database Maintenance: Hospitals should maintain a digital record of histopathological findings from cholecystectomy specimens to enable epidemiological studies and trend analysis, which can guide public health strategies.
7. Patient Education and Screening: Educate high-risk populations—especially women in the 21–60 age group—about gallstone disease symptoms, complications, and the importance of timely medical evaluation.
8. Further Research: Larger multicentric studies with long-term follow-up are recommended to better understand the spectrum, progression, and clinical outcomes of both neoplastic and non-neoplastic gallbladder lesions.
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