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Abstract

Introduction: The most prevalent condition affecting the gallbladder is gallstones. It can lead to acute or
chronic inflammation to metaplasias and even cancers. The measurement of argyrophilic nucleolar organizer
regions (AgNORs) is a valuable diagnostic tool to determine the malignant potential of gallbladder lesions and
is a good sign of cellular proliferation activity.

Aims and Objectives: The study's main objectives were understanding the morphologic variety of gall bladder
lesions and their link to cholelithiasis and AgNOR counts.

Materials and Methods: It was a prospective study done on 100 cholecystectomy samples received from
August 2017 to December 2019 for histological evaluation at the department of Pathology. Hematoxylin and
eosin staining was done, and slides were examined histopathologically. In 100 cells, the number of AgNOR
staining's, appearing as black dots inside the nucleus, were counted.

Results: In 100 cases included in the study 89% were female and 11% were male, with a female to male ratio of
8.1.1. Out of these 93 (93%) had calculi, including the seven premalignant and three malignant cases. Mean
AgNOR counts ranged from 2.57 £+ 0.53 in benign cases to 4.53 £+ 0.12 in premalignant cases to 8.56 + 0.57 in
malignant cases. A statistically significant increase in AgNOR counts was observed (p 0.001).

Conclusions: Cholecystectomy specimens can reveal a wide range of histological abnormalities, from chronic
cholecystitis to cancer. The AgNOR technique is a simple, affordable, and accurate way to determine whether
gallbladder lesions have malignant potential.
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Introduction

Cholelithiasis is a prevalent condition affecting late manifestation, gall bladder cancer has a poor
10% to 20% of adult population. [1] Most prognosis and a high fatality rate. 0.3% to 2% of
gallstones are asymptomatic. Cholesterol stones are routine cholecystectomy specimens  will
a result of the gallbladder's hypomotility, fat build accidentally contain gallbladder cancer. [5]
up in bile, and overproduction of mucus. [3] Proliferative indices can be used to distinguish
Cholelithiasis is a multifactorial illness that affects between benign, dysplastic, and malignant lesions
both men and women equally but is more common in addition to histomorphology, including DNA
in fatty fertile women between the ages of 40 and content, S phase fraction, oncogenes, Ki67,
menopause. Age, genetic predisposition, obesity, monoclonal antibodies, proliferating cell nuclear
insulin  resistance, alcohol intake, elevated antigen (PCNA), fibroblastic growth factor receptor
triglyceride levels, pregnancy, and other medicines (FGFR), and argyrophilic nucleolar organizer
are additional risk factors. [4] It is known that regions (AgNORs).[6] Deoxyribonucleic acid loops
cholelithiasis causes alterations in the gallbladder called NORs in the nucleolus are responsible for
mucosa, including malignancy, chronic rRNA transcription. The interphase counterpart of
inflammation, dysplasia, and metaplasia. Due to its metaphase nucleolar organizer regions is
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represented by the proteins known as silver-stained
nucleolar organizer region (AgNOR) related
proteins, which are found in the nucleolar
components. [7] Independent of the kind of cancer
cells, there has been a linear association between
cell proliferation activity and the degree of AgNOR
staining. AgNORs are therefore helpful tumor
proliferation indicators, notably in the diagnostic
distinction between benign and malignant tumors.
The distinction between benign, dysplastic, and
malignant lesions can be made using AgNORs. [7]

The purpose of the current study was to assess the
morphologic range of gall bladder lesions and their
relationship to cholelithiasis and AgNOR counts in
patients following cholecystectomy.

Aims and Objectives

The study's goal was to wunderstand the
morphologic range of gall bladder lesions and their
relationship to cholelithiasis and AgNOR counts,
which aid in separating benign from malignant
disease.

Material and Methods

It was a prospective study done on 100
cholecystectomy samples (Open and Laparoscopic)
received from August 2017 to December 2019 for
histological evaluation at the department of
Pathology, at our institute. The patient's pertinent
information was entered into a pre-designed
Performa, and informed consent was obtained in
their vernacular language. Ethical clearance was
taken from the institutional ethical committee.

The specimens of gall bladders were examined
grossly for size and exterior appearance after being
fixed in 10% buffered formalin. They were opened
longitudinally to check for gall stones and the state
of the mucosa. The quantity, color, form, and size
of stones must be noted. Three sections, one each
from the body, fundus and neck were taken.
Clayden's method of hematoxylin and eosin
staining was employed. [8] After that, the slides
were examined histopathologically at both low
power (10x) and high power (40x).

Crocker and Smith stated AgNOR Staining method
was applied. [9] To create the working solution,
colloidal developer solution and aqueous silver
nitrate were combined in a ratio of 1:2. Paraffin
sections were dewaxed, hydrated with a succession
of progressively stronger alcohols, rinsed for 15
minutes in running tap water, and then stained with
AgNOR. After 15 minutes in the working AgNOR
solution, these sections were rinsed three times for
3 minutes each with distilled water. Use 0.01%
safranin solution as a counterstain. In 100 cells, the
number of AgNOR staining's, which appeared as
black dots inside the nucleus, was counted.
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Statistical Analysis: Data was filled in Microsoft
Excel sheet to calculate quantitative means and
standard deviation. Statistical software Epi-info
version 7 was used to do a cross tabulation with the
relevant outcome variable. Statistical significance
was defined as a p-value less than 0.05.

Results

Patients in the current study were split into six age
groups. The age groups of 40-49 and 50-59 years
saw the highest numbers of individuals with gall
bladder disease, respectively, 40 and 21.

Out of these 100 cases, 89% were female and 11%
were male, with a female to male ratio of 8.1:1.

In the present study, the maximum number of
benign cases 39, one premalignant, and two
malignant cases were observed in patients aged 40—
49, while the highest number of premalignant cases
2 were observed in patients aged 60—69 (Table 1).
Out of the 100 cholecystectomy specimens, 93 had
calculi and seven did not. Among the 90 people
with benign gall bladder illnesses, there were 83
calculi and seven acalculi. All the seven cases in
the premalignant category and three in the
malignant group showed calculi (Table 1).

Out of the 100 gall bladder lesions analyzed,
mucosa was intact in 92 (92%) cases, and in eight
(08%) cases, mucosa was only partially preserved.
The wall of the gall bladder seemed to be normal in
94 (94%) and thickened in six (06%) of the 100
cases.

In 93 (93%) of the cases with calculus gall
bladders, there were numerous stones in 82 (82%)
and one stone in 11 (11%) cases. It shows a
statistically significant association with p<0.023.

Three (03%) of the 100 cases in the current study
had acute cholecystitis. 02 (02%) incidences of
acute chronic cholecystitis were present. Chronic
cholecystitis was detected in 79 (79%) of the
patients and their morphological pattern and
association with stone is described in table 2.

All 100 patients in the current investigation
underwent an AgNOR count, which was divided
into three categories: benign (90%) cases, pre-
malignant (7%), and malignant (3%). Mean
AgNOR counts ranged from 2.57 + 0.53 in benign
cases to 4.53 £+ 0.12 in premalignant cases
(FIGURE 1) to 8.56 + 0.57 in malignant cases
(FIGURE 2). From benign to malignant tumors,
AgNOR counts gradually increased. Statistical
analysis revealed that the rise in AgNOR counts
from benign to premalignant and from
premalignant to malignant lesions was statistically
significant (p value < 0.001). (Table 3)
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Table 1: Age Distribution According To Benign, Pre-Malignant and Malignant

Age Groups Benign Pre-Malignant Malignant
(In years) No. of Cases %age No. of Cases %age No. of Cases %age
20-29 12 13.33 0 0.00 0 0.00
30-39 18 20 0 0.00 0 0.00
40-49 37 41.11 1 14.28 2 66.66
50-59 17 18.88 3 42.85 1 33.34
60-69 4 44 2 28.57 0 0.00
>70 2 2.22 1 14.28 0 0.00
Total 90 100.00 7 100 3 100
Table 2: Correlation of Morphological Spectrum with Cholelithiasis
Lesion No. of | Cholelithiasis Yes Cholelithiasis No
Cases | No. of Cases | %age | No. of Cases | %age
Chronic Cholecystitis 59 52 5591 7 100
Chronic Cholecystitis with Adenomyomatosis 6 6 6.45 0 0
Chronic Cholecystitis with Cholesterolosis 5 5 5.38 0 0
Chronic Cholecystitis with Mucocele 1 1 1.08 0 0
Empyema 1 1 1.08 0 0
Eosinophilic Cholecystitis 2 2 2.15 0 0
Follicular Cholecystitis 1 1 1.08 0 0
Xanthogranulomatous Cholecystitis 6 6 6.45 0 0
Acute Cholecystitis 3 3 3.23 0 0
Acute on Chronic Cholecystitis 2 2 2.15 0 0
Chronic Cholecystitis with Intestinal Metaplasia | 1 1 1.08 0 0
Chronic Cholecystitis with Pyloric Metaplasia 3 3 3.23 0 0
Chronic Cholecystitis with Adenomyomatous | 1 1 1.08 0 0
Hyperplasia
Chronic Cholecystitis with Focal Adenomatous | 1 1 1.08 0 0
Hyperplasia
Chronic Cholecystitis with Papillary Hyperplasia | 2 2 2.15 0 0
Dysplasia 3 3 3.23 0 0
Adenocarcinoma 3 3 3.23 0 0
Total 100 93 100 7 100

Out of 79 (79%) cases of chronic cholecystitis, chronic nonspecific cholecystitis was found in 59 (59%),
adenomyomatosis in 06 (06%), cholesterolosis in 05 (05%), mucocele in 01 (01%), hyperplasia in 4 (04%), and
metaplasia in 4 (04%) cases. One case (1%), empyema and 02 (02%) cases of eosinophilic cholecystitis were
reported. There were six (6.0%) cases of xanthogranulomatous cholecystitis, three (0.3%) cases of dysplasia,
and three (0.3%) cases of adenocarcinoma.

Table 3: Correlation of Morphological Spectrum with AgNOR Counts

Category Mean SD

Benign 2.57 0.53

Premalignant 4.53 0.12

Malignant 8.56 0.57

Total 100 100.00

p value <0.001
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Figure 1: Premalignant lesion- dysplasia — AgNOR Staining seen as black dots. (AgNOR X400)
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Discussion

Gall stones are a frequent biliary disease and a
leading source of morbidity and mortality. Gall
bladder cancer is more likely to develop when gall
stones are present for a longer time. [10] Gall
stones and gall bladder illnesses have come back
into emphasis due to the current changes in people's
lifestyles, including their indulgence in unhealthy
fat-rich diet, lack of exercise, obesity, sedentary
lifestyles, and several other reasons. [11]

In the western world, gallstones are prevalent. The
most significant variables influencing prevalence
are age, gender, and ethnicity. [12] In Europe and
North America, the incidence among adults is
between 10% to 15% for males and 20% for
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Figure 2: Malignant lesion- adenocarcinoma - AgNOR Staining seen as black dots. (AgNOR X400)

women. There are significant disparities between
North and South India in the estimated prevalence
of gallstone disease, which ranges from 2 to 29%.
In North India, it is seven times more prevalent
than in South India. Their different eating habits
are thought to be the cause of this. [2,13] Women
are more vulnerable to gall stone illnesses due to
sedentary lifestyles and prolonged exposure to the
female sex hormones (estrogen and progesterone).
[14] Similar to Dattal DS et al. (2017) [15] and
Gopalakrishnan M et al. (2016) [16], which had the
majority of patients in the age groups 41-50 years
and 4049 years, respectively, with a male to
female ratio of 1:8 and 1:2.4, the majority of
patients in the current study, 40 (40%) were
between 40—49 years, with a male to female ratio of
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1:8.3. The studies by Kumbhakar D (2016), [17]
Agarwal S (2018), [18] Gupta K (2019) [19] and
Khan S (2021) [20] all had the greatest number of
patients in the fourth decade, with male to female
ratios of 1:4.7, 1:1.3, 1:3.9, and 1:4.7, respectively.
Our study's results, which closely resemble those of
Dattal DS et al. (2017) [15] who found that 91.8%
of patients had gall stone illness, showed that the
distribution of calculus and acalculus gall bladder
disease among patients was 93 (93%) and 7 (7%)
respectively. There were 95.9% and 99.2% of cases
of gallstones in Agarwal S (2018) [18] and Khan S
(2021) [20] respectively.

In this study, 59 (59%) of the 100 cases of gall
bladder illness exhibited only evidence of chronic
cholecystitis. Agarwal S et al (2018) [18] had
69.1% cases, Gupta K et al (2019) [19] had 53.22%
cases, and Khan S et al (2021) [20] had 77.1%
cases of chronic cholecystitis, according to
Kumbhakar D (2016) [17] and Dattal DS et al
(2017). [15] The majority of patients in all studies
were chronic  cholecystitis. ~ Adenomyomas,
hyperplasia, cholesterolosis, eosinophilic
cholecystitis,  follicular  cholecystitis, xantho
granulomatous  cholecystitis,  dysplasia, and
adenocarcinoma are some of the different gall
bladder lesions associated with cholelithiasis. Out
of 100 cases of gall bladder illness in the current
study, 5% of cases were reported to have
cholesterolosis. In their studies, Kumbhakar D.
(2016) [17] had 7.50% of the same, Agarwal S. et
al. (2018) [18] had 18.2%, Gupta K. et al. (2019)
[19] had 7.14%, and Khan S. et al. (2021) [20] had
10% of the same.

In the current study, Xanthogranulomatous
cholecystitis was detected in six (6%) of the 100
cases of gall bladder disease. Agarwal S et al
(2018) [18] and Gupta K et al (2019) [19] had 2.1%
cases, and Khan S et al (2021) [20] had 3.6% cases,
Kumbhakar D (2016) [17] had 2% cases and Dattal
DS et al (2017) [15] had 2.7% cases. Out of 100
cases in the current study, four (4%) cases have
evidence of Metaplasia. Agarwal S et al (2018)
[18] had 25.9% cases, Gupta K et al (2019) [19]
had 19.12% cases, and Khan S et al (2021) [20] had
1% cases of Metaplasia. Four cases (4%) out of the
100 cases in the current study were reported as
hyperplasia. The present study's findings were very
similar to those of Rizvi et al. (2013), [21] Goyal et
al (2014) [22] and Agarwal S et al. (2018) [18] who
reported findings of 4.7%, 3.3%, and 3.8%,
respectively. While the study by Dattal DS et al.
(2017) reported 7.4% incidences of hyperplasia.
[15] Adenocarcinoma was discovered in 3 cases
(03%) out of the 100 cases examined in this study.
Kumbhakar D. (2016) [17] had 2.5% instances,
Dattal DS et al. (2017) [15] had 5% cases, Gupta
K. et al. (2019) [19] had 1.15% cases, and Khan S.
et al. (2021) [20] had 2.2% cases. The average
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AgNOR counts in benign, premalignant, and
malignant lesions among the 100 patients in the
current study were 2.57 + 0.57, 4.53 + 0.12, and
8.56 = 0.57, respectively. The present study's
findings closely resemble those of earlier studies.
According to Gupta et al. (2013) [23] benign,
premalignant, and malignant tumor AgNOR counts
were respectively 1.89 + 0.96, 4.01 + 1.03, and
837 £ 1.27. AgNOR counts in the study by
Kaushik R. et al. (2017) [24] were 2.44 £+ .31 in
benign tissue, 3.88 + .39 in premalignant tissue,
and 7.90 £ .76 in malignant tissue. Statistical
significance (p<0.05) was reported for the increase
in AgNOR counts from chronic cholecystitis to
hyperplasia and hyperplasia to cancer.

Conclusion

AgNOR is a quick and trustworthy method for
identifying benign and malignant lesions in the
gallbladder. It can be employed as a supplement to
histopathology for the early identification of
premalignant and malignant gall bladder lesions
because it is easy, rapid, efficient, and affordable
and can be used at hospitals with limited resources.
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