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INTRODUCTION 

The silver stained nucleolar organiser region (AgNOR) 

associated proteins are in the nucleolar components and 

represent the interphase counterpart of metaphase 

nucleolar organizer regions.1 NORs are loops of 

deoxyribonucleic acid in the nucleolus which transcribe 

to rRNA. These are seen in the acrocentric chromosomes 

(13, 14, 15, 21 & 22) in the metaphase and in the form of 

fibrillar centres in the nuclei of cells in the interphase.2 

There has been a linear correlation between cell 

proliferation activity and the amount of AgNOR staining, 

independent of the type of cancer cells. Therefore, 

AgNORs are useful indicators of tumour proliferation, 

particularly having, diagnostic value in distinguishing 

between benign and malignant lesions. 1 Cholelithiasis is 

known to produce changes in the gallbladder mucosa 

ranging from acute cholecystitis, chronic cholecystitis, 

polyp, granulomatous cholecystitis, empyema, 

eosinophilic cholecystitis, metaplasia, hyperplasia and 

dysplasia to carcinoma.3 The incidental detection of 

gallbladder cancer in routine cholecystectomy specimens 

is 0.3%-2%. Early clinical and radiological detection of 

carcinoma is difficult as only 40% cases present as solid 

intraluminal masses. Hence, in countries with high 

incidence of gallbladder cancer, it is a routine practice to 

subject all specimens of cholecystectomy for 
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histopathological examination, so that the early 

preneoplastic lesions, are detected.4 

In addition to histomorphology, various proliferative 

indices such as DNA content, S phase fraction, 

oncogenes, Ki67, monoclonal antibodies, proliferating 

cell nuclear antigen (PCNA), fibroblastic growth factor 

receptor (FGFR), and argyophilic nucleolar organizer 

regions (AgNORs) can be used to differentiate between 

benign, dysplastic and malignant lesions. NORs have 

been used to differentiate between benign, dysplastic and 

malignant lesions of various organs such as prostate, 

uterus, cervix, breast, oral cavity, lymphoma and 

gallbladder.5 The AgNOR is established economical, 

simple, quick and reliable adjunct to routine 

histopathological examination. Hence, the present study 

was done with the aim to evaluate the role of AgNORs in 

differentiating various lesions of the gallbladder. 

METHODS 

This prospective study was conducted in the department 

of pathology, Indira Gandhi Medical College, Shimla, 

Himachal Pradesh, India. One hundred specimens of gall 

bladder lesions comprising (50 case chronic 

cholecystitis,30 cases epithelial hyperplasia and 20 cases 

of carcinoma) were selected and subjected to silver 

colloidal staining for AgNORs as per the method of 

Crocker and Smith6 and number of AgNORs in the 

different lesions was counted.  

Staining technique 

Special silver colloidal staining was used in this study, as 

described by Smith et al.6 Paraffin sections were dewaxed 

and hydrated through descending concentrations of 

alcohol, washed for 15 minutes in running tap water and 

then distilled water. These sections were placed in the 

dark in working AgNOR solution for 15 minutes, washed 

for 3 minutes in 3 changes of distilled water. Counter 

staining was done with 0.01% saffranin solution. Then 

the sections were dehydrated, cleared and mounted in 

DPX. AgNORs stain as black dots within the nucleus and 

their number was counted in 100 adjacent cells in the 

lesion. 

Statistical analysis 

Mathematical and statistical tests were applied to get the 

average AgNOR counts for each histological lesion by 

using statistical software Epi-info version 7 (7.1.1.0). 

Results were summarized in tables and percentages. 

Quantitative data was summarized using means & 

standard deviation. A p-value of less than 0.05 was 

considered statistically significant.  

RESULTS 

AgNOR count was performed on 100 cases which 

included 50 cases of chronic cholecystitis, 30 cases of 

chronic cholecystitis with hyperplasia and 20 cases of 

carcinoma. AgNORs in the stained sections were 

identified as black dots within the nucleus and contrasted 

with light pink background. Their number was counted in 

100 adjacent glandular cells of various gall bladder 

lesions. The mean AgNOR counts in relation to 

gallbladder lesions is shown in Table 1. Average AgNOR 

counts gradually increased from chronic cholecystitis to 

dysplasia and carcinoma. The increase in AgNOR counts 

from cholecystitis to hyperplasia and hyperplasia to 

carcinoma was found to be statistically significant (p 

<0.05) Table 1. 

 

Table 1: Gall bladder lesions and AgNOR counts. 

Lesions No of cases AgNOR count p value 

Min  Max Mean±SD 

Chronic cholecystitis 50 2.10 3.22 2.44±0.31  

Epithelial hyperplasia  30 3.44 4.86 3.88±0.39 <0.000001 

Carcinoma  20 6.25 8.98 7.90±0.76 <0.000001 

 

DISCUSSION 

The epithelial changes associated with chronic 

cholecystitis and cholelithiasis range from flat 

regenerative epithelium to marked villous proliferation 

which can be difficult to differentiate from hyperplasia, 

dysplasia and carcinoma. The proliferative activity can be 

measured by the AgNOR count which varies according to 

the activity of proliferation and the degree of 

differentiation.2 The number of AgNORs per nucleus are 

a marker of proliferative activity.7 AgNOR counts are 

useful indicators of the tumour proliferation and their 

quantification can be used to differentiate between the 

benign and malignant lesions. In the present study, 

AgNOR counts observed in chronic cholecystitis 

(2.44±0.31) were higher in comparison to Gupta et al and 

Gupta et al (1.89±0.96 and 2.08±0.37 and Misra et al 

(1.970.28).2,8,9 In cases of hyperplasia, the average 

AgNOR count in the present study was lower than that 

found in studies by Gupta et al and Misra et al.7,8 

However the mean AgNOR counts in carcinoma were 

higher in our study than that observed by Gupta et al and 
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Misra et al but much less than those of Gupta et al though 

they had counted AgNORs separately in different grades 

of carcinoma.2,7,8 Suzuki et al had found that mean 

AgNOR scores in carcinoma were low in comparison to 

other studies (3.28±1.38).10 The increase in AgNOR 

counts from chronic cholecystitis to hyperplasia and 

hyperplasia to carcinoma were found to be statistically 

significant (p<0.05). 

CONCLUSION 

AgNOR technique is simple, quick and effective 

technique for rapid and reliable differentiation of benign 

and malignant lesions in gallbladder. It is economical and 

hence can be used in resource poor set up as an adjunct to 

histopathology or genetic analysis.  
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