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Abstract 

Introduction: Cholelithiasis is one of the major cause of mortality and morbidity especially in females. Mucosal alterations in gall 

bladder are associated with stones. 

Aims and objectives: Present study was planned to evaluate histopathological changes in cholecystectomy specimens and their 

correlation with presence and type of stones. 

Material and methods: A total of 432 cholecystectomy specimens sent for histopathological examination were included in the 

study. Association with age, sex, mucosal changes, presence or absence of stones, type and number of stones were seen. 

Results: Male to female ratio was 1:6 with major age group was between 31 -40 years. Premalignant and malignant lesions were 

associated with females and increased age. Mixed type of stones were most commonly found and also were associated with 

premalignant and malignant lesions. 

Conclusion: All cholecystectomy specimens should be thoroughly examined for various mucosal alterations and also if stones 

found should be properly evaluated for number and type. 

 

Keywords: cholelithiasis, cholecystectomy, stones 

Introduction 

Cholelithiasis is one of the major gastrointestinal disorders, 

which is formed due to metabolic problems of hepatobiliary 

system [1]. It is a major cause of morbidity and mortality 

throughout the world [2]. The estimated prevalence of gall 

stone disease in India is 2-29% with 7 times more common in 

North India than in South India [3, 4]. 

Gallbladder stones are of various types, cholesterol, mixed 

and pigmented. Morphologically, cholesterol stones are single, 

large, oval and yellowish while pigmented stones are multiple, 

small, black. Mixed stones are multiple, multifaceted and of 

variable size [5].  

Cholelithiasis cause various changes is gallbladder mucosa 

ranging from acute cholecystitis, chronic cholecystitis, polyp, 

empyema, eosinophilic cholecystitis, metaplasia, hyperplasia, 

dysplasia to carcinoma [6]. 

The study was conducted to determine the histological 

spectrum of gall bladder lesions and its association with 

cholelithiasis in patients undergoing cholecystectomy.  

Material and method 

This prospective study was conducted in the Department of 

Pathology, LLRM Medical College, Meerut between 1/7/17 to 

31/12/17. All the cholecystectomy specimens whether open or 

laparoscopic sent to the Department of Pathology were 

included in the study.  

Gall bladder specimens were subjected to gross and 

microscopic examination. Stones if present were assessed by 

the morphological type. The various histological changes 

observed in the gall bladder were analyzed in correlation with 

the type of gall stone.  

 

Results 

Out of total 432 cholecystectomy specimens 398 (92.12%) 

had calculi and 34 (7.87%) were without calculus. Of the 398 

cases of calculus cholecystitis, 56 (14.6%) were males and 

342 (86%) females. Majority 130 (32.6%) were in 31-40 age 

group. (Table 1).  

 
Table 1: Age and sex wise distribution of calculus and acalculous disease. 

 

 Calculus disease  Acalculous disease   

Age group Male Female Total Male Female Total Grand total 

11-20 00 12 12 00 02 02 14 

21-30 11 103 114 02 05 07 121 

31-40 12 118 130 01 10 11 141 

41-50 07 65 72 01 11 12 84 

51-60 15 33 48 00 01 01 49 

61-70 11 07 18 00 00 00 18 

71-80 00 04 04 00 01 01 05 
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Total 56 342 398 04 30 34 432 

% 14.6 85.4 100 11.8 88.2 100  
 

Chronic cholecystitis was the most common histopathological 

alteration associated with 354/398 (88.9%) calculus and 32/34 

(94.1%) calculus disease. Acute cholecystitis was the second 

most common histopathological change seen in 36/398 (9%) 

calculus and 02/34 (5.8%) acalculous cases.  

Adenoma, dysplasia and carcinoma represented 02/398 (0.5%) 

04/398 (1%) and 02/398 (0.5%) of cases of calculus disease 

while no case of adenoma dysplasia and carcinoma was seen 

to be associated with acalculous disease. (Table 2) 

 

Table 2: Frequency of histopathological alternation is calculus and acalculous disease. 
 

Lesion Calculus % Acalculous % Total % 

Acute cholecystitis 36 9.0 02 5.8 38 8.7 

Chronic cholecystitis 354 88.9 32 94.2 386 89.3 

Adenoma 02 0.5 00 0 02 0.4 

Dysplasia 04 1.0 00 0 04 0.8 

Carcinoma 02 0.5 00 0 02 0.4 

Total 398 99.12 34 7.88 432 100 
 

Table 3 represents changes associated with chronic 

cholecystitis. There were 386 cases of chronic cholecystitis of 

which chronic nonspecific cholecystitis was commonest 312 

/386 (80.8%). These cases were further subcategorized in 

relation to presence or absence of gallstones.  

 

Table 3: Epithelial and stromal alternations associated with chronic cholecystitis 
 

Sr. 

No. 
Lesion 

Calculus 

disease 

Acalculous 

Disease 
Total 

1 Chronic nonspecific cholecystitis 284(80.2) 28(87.5) 312(80.8) 

2 
Chronic cholecystitis with 

cholesterosis 
18(5) 00(0) 18(4.6) 

3 CC with metaplasia 30(84) 00(0) 30(7.7) 

a Pyloric /Antral 24(6.7) 00(0) 24(6.2) 

b Intestinal 06(1.60 00(0) 06(1.5) 

4 CC with cholesterosis and metaplasia 03(0.8) 00(0) 03(0.8) 

5 CC with hyperplasia 06(1.6) 00(0) 06(1.5) 

6 CC with cholesterosis and hyperplasia 03(0.8) 01(3.1) 04(1.0) 

7 Xanthogranulomatous cholecystitis 02(0.5) 02(6.2) 04(1.0) 

8 Eosinophilic cholecystitis 02(0.5) 00(0) 02(0.5) 

 Total 354(100) 32(100) 386(100) 
 

On evaluating the type of stones, three types of stones were 

found. Mixed stone was the most common type found in 44/56 

(78.5%) and 84 /342 (83%) of males and females respectively, 

followed by cholesterol stones comprising of 06/56 (10.7%) 

and38/342 (11.1%) respectively. Pigmented stones were least 

commonly found 6/56 (10.7%) and 20/342 (5.8%). (Table4) 
 

Table 4: Gender wise distribution of types of stone (n=398) 
 

Type of stone Male % Female % Total % 

Mixed 44 78.6 284 83 328 82.5 

Cholesterol 06 10.7 38 11.2 44 11.0 

Pigmented 06 10.7 20 5.8 26 6.5 

Total 56 100 342 100 398 100 
 

Table -5 showed histopathological changes charges is relation 

to types of stones. From the results, it was found that most 

common histopathological change associated with all the three 

types of stones was chronic cholecystitis (354/398) followed 

by acute cholecystitis (36/398)  

 

Table 5: Histopathological charges in relations to types of stones 
 

Lesion Mixed Cholesterol Pigmented 

Acute cholecystitis 25 06 05 

Chronic cholecystitis 295 38 21 

Adenoma 02 00 00 

Dysplasia 04 00 00 

Carcinoma 02 00 00 

Total (398) 328 44 26 
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Table-6 demonstrated the epithelial and stromal alternation is 

chronic cholecystitis and their correlation with the types of 

stones chronic nonspecific cholecystitis was most commonly 

observed finding associated with mixed stones 252/295.  

 
Table 6: Epithelial and stromal alterations in chronic cholecystitis and their correlation with the types of stones 

 

Lesion Mixed stone (295) Cholesterol (38) Pigmented stone (21) 

Chronic nonspecific CC (284) 252 23 09 

Cholesterosis (06) 04 02 00 

CC with Cholesterosis (18) 12 06 00 

CC with metaplasia (30) 18 02 10 

a. Pyloric 12 02 07 

b. Intestinal 06 00 03 

CC with Cholesterosis with metaplasia (03) 02 01 00 

CC with hyperplasia (06) 03 01 02 

CC with Cholesterosis and hyperplasia (03) 02 01 00 

Xanthogranulomatous (02) 01 01 00 

Eosinophilic CC (02) 01 01 00 

While evaluating the number of stones, single stones were found in 90/398= (22.6%) and multiple stones in 308/398= (77.3%) cases. 

 

 
 

Fig 1: Pigmented stones 

 

 
 

Fig 2: Cholesterol stones 

 
 

Fig 3: Mixed stones 

 

 
 

Fig 4: Cholesterosis Gall Bladder; denuded mucosa with foamy 

macrophages in lamina propria (10x), H&E 
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Fig 5: Chronic cholecystitis; mixed inflammatory infiltrate up to 

serosa (40x), H&E 

 

 
 

Fig 6: Adenocarcinoma gall bladder; Glandular epithelium wth 

dysplastic features infiltrating deep in muscle layer (10x), H&E 

 

 
 

Fig 7: Adenocarcinoma gall bladder; Glandular epithelium with 

dysplastic features in form of loss of polarity, nuclear pleomorphism 

and atypical mitosis (40x), H&E 

Discussion 

Disease of gall bladder is one of the major cause of morbidity 

and mortality in our country. It changes with the geographical 

area, age, sex and dietary habits [3].  

In our study age group involved was 11 to 80 years with 

maximum cases were of 31-40 years for both male and 

female. Minimum age of the patient was 12 years while 

maximum age was of 80 years, both were females. Male to 

female ratio was 1:6. All these are comparable to other studies 
[3, 7, 8]. Female sex hormones and their metabolites are 

responsible for high incidence of gallstones in females. When 

divided age according to presence or absence of gallstones, 

similar age group (31-40 yrs) was involved maximally.  

In our study gallstones cause various types of cholecystitis and 

associated lesion. (398/432) (92.12%). However about 8% of 

cases were not associated with presence of stones. These 

results are very much similar to other studies [3, 9].  

The various lesions noted with gallstones include acute and 

chronic cholecystitis and associated epithelial and stromal 

alternation, dysplasia and carcinoma.  

Chronic cholecystitis was observed in 354/398 cases of 

gallstones (88.9%) which is similar to study done by Stanchu 

et al. [10]. 

Metaplasia was observed in 30/354 cases of which pyloric 

metaplasia comprised 80% (24/30) of cases similar to study by 

Stanchu et al. [10]. Metaplastic changes are most commonly 

associated with mixed stones (18/30) (60%) very close to that 

of Mathur et al. (66%) [11]. 

Elfing et al. [12] purposed the hypothesis that primary 

cholelithiasis causes secondary hyperplasia because of 

mechanical irritation caused by the calculi. In our study 

hyperplasia was seen in 9/354 (2.5%). Of the 398 cases 

associated with calculi. Adenoma, dysplasia and carcinoma 

were found in02/398 (0.5%) 04 /398 (1%) and 02/398(0.5%) 

of cases associated with calculi. This is similar to study done 

by Dattal et al. [13] all affected patients were females and were 

of advanced age group [14, 15, 16, 17]. mixed stones were most 

commonly associated with carcinoma [18, 19]. The increased 

risk of gall bladder carcinoma is related to higher incidence of 

cholelithiasis in women. Female sex hormones are main 

etiological factors in pathogenesis. So early menarche, early 

first pregnancy, multiple pregnancies, and delayed menopause 

may increase the risk [20].  

In our study mixed stones are most common variety of 

gallstones (328/398 =82.4%) while cholesterol and pigmented 

26/398 11% and 26/398 =6.5% of cases respectively [3, 17].  

Single stones were found is 90/398= (22.6%) and multiple 

stones in 308/398= (77.3%) cases [8].  

 

Conclusion 

Gallstone disease cause various histological changes in 

gallbladder which varies from simple inflammation 

cholecystitis to various mucosal alterations such as 

cholesterosis, hyperplasia, metaplasia, dysplasia to carcinoma. 

Mixed types of stones are most common type and are 

associated with premalignant and malignant lesions.  

 

References 

1. Shaffer EA. Gall stone disease epidemiology of 

gallbladder stone disease. Best Pract Res Clini 



International Journal of Medical and Health Research 

 

138 

Gastroenterol. 2006; 20(6):981-96. 

2. Johnson D, Kaplan M. Pathogenesis and treatment of 

gallstones. New Engl J Med. 1993; 328: 412-21.  

3. Mohan H, Punia R, Dhawan S, Ahal S, Sekhon M. 

Morphological spectrum of gallstone disease in 1100 

cholecystectomies is North India Ind. J sure. 2005; 

67(6):140-2.  

4. Parkash A. Chronic cholecystitis and cholelithiasis in 

India. Int Surg. 1968; 49:79-85.  

5. Thamilselvi R, Sinha P, Subramaniam PM, Konapur PG, 

Prabha CV. A Clinical pathological study of cholecystitis 

with special reference to analysis of cholelithiasis. Int J 

Basic Med Sci. 2011; 2(2):68-72.  

6. Zaki M, Al-Refeidi A. Histological charges in the human 

gallbladder epithelium associated with gallstone. Oman 

Med J. 2009; 24(4):269-73.  

7. Khanna R, Chansuria R, Kumar M, Shukla H.S. 

Histological Changes is gallbladder due to stone disease. 

Indian J Surg. 2006; 68:201-4.  

8. Tyagi SP, Tyagi N, Maheshwari V, Ashraf SM, Sahoo P. 

Morphological changes in diseased gall bladder: A study 

of 415 cholecystectomies in Aligarh. J Indian Med Assoc. 

1992; 90:178-81  

9. Goyal S, Singla S, Duhan A. Correlation between 

gallstone characteristics and gallbladder mucosal 

changes: A retrospective study of 313 patients. Clin Can. 

Inv. Journ, 2014, 157-61.  

10. Stanchu M, Caruntu I, Giusa S, Dobrescu G. Hyperplasia, 

Metaplasia, dysplasia and neoplasia lesions in chronic 

cholecystitis - a morphological study Rommonian J 

Morphol Embryol. 2007; 48(4):335-42. 

11. Mathur SK, Duhan A, Singh S, Aggarwal M, Aggarwal 

G, Sen R, et al. Correlation of gallstone characteristics 

with mucosal changes in gallbladder Tropical 

Gastroenterol. 2012; 33(1):39-44.  

12. Elfving G, Teie H, Degert H, Makalla T. Mucosal 

hyperplasia in the gallbladder demonstrated by plastic 

models. Acta Pathol Microbiol Scand. 1969; 77:384-8.  

13. Dattal DS, Kaushik R, Gulati A, Sharma VK. 

Morphological spectrum of gallbladder lesion and their 

correlation with cholelithiasis. Int J REs Med Sci. 2017; 

5:840-6.  

14. Yamagiwa H, Tomiyama H. Intestinal metaplasia 

dysplasia carcinoma sequence of the gallbladder. Acta 

Pathol Jpn. 1986, 36:989-97. 

15. Maringhini A, Moreau JA, Melton LJ, Hench VS, 

Zinsmeister AR, Dimagno EP. Gallstones, gallbladder 

cancer and ether gastrointestinal malignancies. An 

epidemiologic study in Rochester, Minnesota, Ann Intern 

Med. 1987; 107:305.  

16. Tazuma S, Kajiyoma G. Carcinogenesis of malignant 

lesions of the gallbladder. The impact of chronic 

inflammation and gallstones. Lagenbecks Arch Surg. 

2001; 386:224-9.  

17. Kayabara M, Nagakawa T. Recent trends of gallbladder 

cancer in Japan: An analysis of 4770 patients. Cancer. 

2007; 110:572-80.  

18. Costa AL, Bresciani CJ, Perez Ro, Brescioni BH, Siguria 

SA, Cecconelo I. Are histological alternations observed in 

the gallbladder precancerous lesions? Clinics (Saw 

Paulo). 2010; 65:143-50.  

19. Vani B, Deepak K, Srinivas M, Padam P. 

Histopathological examination of all specimen 

gallbladder specimens requisite or redundant? Advance 

laboratory.  

20. Rizivi G, Pandey H, Singh R, Part H, Chufal S, Part P. a 

histopathological examination justified in all 

cholecystectomy specimens? A 5 year experience in a 

tertiary care hospital of kumaon region in Uttarakhand 

Oncol Gastroenterol Hepatol Rep. 2013; 3(27):27-32.  


