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Abstract

Background: One of the most common gastrointestinal surgeries is cholecystectomy. Gallstones are the major causes of cholecys-
tectomy and induce various histopathologic changes. Gallbladder carcinoma is rare with poor prognosis. Metaplasic changes in
gallbladder epithelium are considered precancerous lesions.
Objectives: This study aimed at revealing the spectrum of histopathological patterns of gallbladder diseases in cholecystectomy
specimens.
Methods: A total of 1004 gallbladder H & E stained slides of cholecystectomy specimens over one year were studied. Histopatho-
logical evaluation was done by 6 pathologists in terms of variables.
Results: In our study, the male: female ratio was 1:2.1. The age of patients varied from 17 to 96 years with a mean age of 49.1 years.
The mean age of patients with gallstones was 47.52 years and was more common in women. Cholesterol, pigmented, and mixed
stones were reported in 58.36%, 39.03%, and 2.6% of gallstones, respectively. The most common histological morphology was chronic
calculous cholecystitis (61.18%). The incidence of metaplasia and invasive carcinoma was 19.55% and 0.2%, respectively.
Conclusions: In this study, histopathological analysis of gallbladder diseases in the cholecystectomy specimens revealed that
chronic calculous cholecystitis was the most common histologic finding. Gallstones were found more commonly in women and
cholesterol stone was the predominant type. Pyloric metaplasia was the most frequent type of metaplasia. The rate of invasive car-
cinoma is compatible with those reported in the literature. Routine histopathological analysis of the cholecystectomy specimens
will help to detect incidental carcinoma and precursors of malignancy.
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1. Background

The gallbladder is a pyriform sac that is attached to
the extrahepatic biliary system, below the right lobe of the
liver. It measures up to 10 cm in length and 3 to 4 cm in di-
ameter in normal adults, and its wall thickness is approxi-
mately 1 to 2 mm (1).

The wall of the gallbladder is composed of 3 layers,
namely mucosa, muscular, and perimuscular layers. Un-
like the other parts of the gastrointestinal tract, the gall-
bladder does not have a muscularis mucosa and submu-
cosa. A few lymphocytes, plasma cells, and mast cells
are present in the lamina propria but neutrophils and
eosinophils are normally absent in the lamina propria (2).

Cholecystectomy is one of the most common surgical
procedures, and gallstones are the main cause of this op-

eration globally. The prevalence of gallstones has been re-
ported 10% to 15% in the European population and 3% to 5%
in the Asian population (1). In the last decade, the rising
environmental risk factors like obesity and metabolic syn-
drome have been caused by the increased frequency and
complications of gallstones (3-5).

Gallbladder cancer is a rare gastrointestinal malig-
nancy, but it has a poor prognosis with low survival (2).
Gallstones were detected in 85% of the cancerous cases,
although the incidence of gallbladder cancer in patients
with gallstones is 0.5% (6).

According to the literature, in only 30% of the pa-
tients, gallbladder cancer was diagnosed preoperatively
and other cases were detected incidentally by a surgeon
during cholecystectomy or after the surgery by a patholo-
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gist. Incidental gallbladder cancer was diagnosed in 0.2%
to 3% of all cholecystectomies (7-10).

Among gastrointestinal diseases, gallbladder-related
illness is the main cause of hospital admissions (11). In the
United States, more than 900 000 cholecystectomies are
performed annually.

The cost of Gallbladder disease in the U.S is estimated
at $6.2 billion annually (12). Therefore, gallbladder disease
is the most common and costly gastrointestinal disease
worldwide.

2. Objectives

There is limited information about the incidence
of histopathologic findings in patients, who underwent
cholecystectomy for gallbladder disease in Iran and the
aim of this study was the histopathological assessment of
gallbladder after cholecystectomy concerning the preva-
lence of incidental and unexpected findings.

3. Methods

This descriptive study was performed in hospitals
of Shahid Beheshti University of Medical Sciences,
Tehran, Iran between March 2016 and March 2017 and
enrolled 1004 open and laparoscopic cholecystectomy
specimens. The H & E stained slides of the specimens
were selected from archives of Pathology Departments
of Loghman-e-Hakim, Shohada-Tajrish, and Moddares
Hospitals. The ethics committee of Shahid Beheshti Uni-
versity of Medical Sciences approved the study (code:
IR.SBMU.RETECH.REC.1397.542).

All histologic slides were reviewed by 6 pathologists
in terms of variables. The variables of the study included
stromal lymphocyte count/HPF (×400), intraepithelial
lymphocyte count per 100 epithelial cells, eosinophil
count/HPF (×400), macrophage count/HPF (×400), neu-
trophil count/HPF (×400), the coexistence of different
types of metaplasia, benign tumor, malignant tumor,
cholesterolosis, polyps, diverse stones, and wall thickness.
Besides, the patient’s age, sex, and indications for surgery
were retrieved from pathology reports and were recorded
independently. The data were analyzed by SPSS 16 software.
Also, the data were evaluated as mean, percentage, and
minimal and maximal values.

4. Results

We evaluated 1004 gallbladder specimens from March
2016 to March 2017. There were 680 females (67.72%) and
324 (32.27%) males, and the male-to-female ratio was 1:2.1.

The age of 994 out of 1004 patients was recorded rang-
ing between 17 to 96 years with the mean age of 49.1 years.
The majority of patients were in the age group between
31 and 40 years (Table 1). The mean stromal lymphocyte
count per high-power field (×400) in 992 patients was
38.44/HPF. The majority of them had 11 to 30 stromal lym-
phocytes/HPF. The presence of intraepithelial lymphocytes
in the biliary epithelium was reported in 887 of 1004 pa-
tients with a mean value of 8.95/HPF. Most patients (n =
380) had less than 5 IEL/HPF, and only 7 patients had 40 50
IEL/HPF.

Table 1. Comparison of Age Distributionsa

Age Group Total Male Female

11 - 20 13 (1.3) 3 10

21 - 30 119 (11.97) 25 94

31 - 40 232 (23.34) 66 166

41 - 50 172 (17.3) 49 123

51 - 60 205 (20.62) 71 134

61 - 70 145 (14.58) 55 90

71 - 80 86 (8.85) 41 45

81 - 90 21 (2.11) 11 10

91 - 100 1 (0.1) 0 1

aValues are expressed as No. (%).

The mean stromal plasma cell count in 992 patients
obtained 15.39/HPF. The majority of patients (n = 624) had
less than 10 plasma cells/HPF. Twenty-six patients had more
than 51 plasma cells/HPF.

Macrophages in the lamina propria of 992 gallbladder
specimens were counted 13.85/HPF on average. Less than
10 macrophages/HPF were seen in most patients (n = 690).
The mean neutrophil count in 992 patients was 15.36/HPF.
Most specimens (n = 470) had no neutrophil in the lamina
propria and 15 patients had over 101 neutrophils/HPF.

Also, we reported the eosinophil number/HPF. The
mean count was 7.53 and the majority of specimens (n =
687) had 0 to 5 eosinophils/HPF.

In the present study, the density of inflammatory cells
in the gallbladder stroma and IEL were compared between
calculous/acalculous, acute, and chronic cholecystitis (Ta-
ble 2).

We found that the mean age of the patients with gall-
stones was 47.52 years and the majority of them were
women.

Most gallstones were not sent to the pathology depart-
ment and only 348 out of 607 cases of gallstones were avail-
able for assessment, which measured from 1 to 30 mm in
diameter. A total of 288 out of 348 patients had multi-
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Table 2. Comparison of Inflammatory Cells in the Gallbladder Stroma and IEL in Acute Calculous Cholecystitis (ACC), Acute Acalculous Cholecystitis (AAC), Chronic Calculous
Cholecystitis (CCC), and Chronic Acalculous Cholecystitis (CAC)a

ACC AAC CCC CAC

IEL 7.91 (2 - 50) 8.66 (2 - 20) 8.83 (1 - 50) 10.88 (2 - 55)

Stromal Lymphocytes 42.06 (5 - 100) 27.27 (10 - 80) 33.98 (5 - 150) 33.59 (8 - 100)

Stromal Plasma cells 21.97 (2 - 200) 22.27 (5 - 70) 11.36 (0 - 100) 37 (2 - 100)

Stromal Machrophages 15.69 (5 - 200) 31.54 (5 - 100) 31.54 (5 - 100) 21.48 (5 - 100)

Stromal Neutrophils 29.82 (0 - 200) 57 (2 - 100) 57 (2 - 100) 0.027 (0 - 1)

Stromal eosinophils 15.33 (0 - 200) 11.09 (0 - 40) 11.09 (0 - 40) 4.37 (0 - 30)

aValues are expressed as median (range).

ple stones and 60 patients had a single stone. In terms
of gallstone chemical composition, 3 stone types were re-
ported in 269 patients according to Table 3. The most com-
mon type was cholesterol stones with a higher frequency
in women.

Table 3. Types of Gallstonesa

Type of
gallstone

Number of
Cases

Number in
Male

Number in
Female

Cholesterol
stones

157 (58.36) 42 115

Pigmented
stones

105 (39.03) 44 61

Mixed stones 7 (2.6) 2 7

aValues are expressed as No. (%).

Indications for surgery in 597 patients were acute (n =
135, 22.42%) and chronic cholecystitis (n = 462, 76.74%) and
other causes in 0.83% (n = 5) cases. Histomorphological di-
agnoses are shown in Table 4.

Histopathological examination showed that chronic
calculous cholecystitis was the most common histological
finding (61.18%) with a female predominance. Chronic acal-
culous cholecystitis was seen in 3.72% of the cases.

Other variants of cholecystitis including hyaliniz-
ing chronic cholecystitis, chronic active cholecystitis,
chronic granulomatous cholecystitis, follicular cholecysti-
tis, eosinophilic cholecystitis, and xanthogranulomatous
cholecystitis were found predominantly in women.

Two kinds of gallbladder polyps including cholesterol
and adenomatous polyps were seen in 0.1% and 0.5% of the
cases, respectively.

Metaplasias (pyloric, intestinal, and pancreatic acinar)
were detected in 19.55% of the patients with a mean age of
45.71 years and were most common in women.

Pyloric metaplasia was the predominant type of meta-
plasia and was observed in 16.43% (n = 163) of the cases with
a female predominance. Intestinal metaplasia and pancre-
atic acinar metaplasia were seen in 2.92% (n = 29) and 0.2%

(n = 2) of the cases, respectively.
One case with preinvasive epithelial neoplasia was de-

tected in a 55-year-old man. There was one case with car-
cinoma in situ (0.1%), one with invasive adenocarcinoma
(0.1%), and one showing mucinous adenocarcinoma (0.1%).

Acute calculous cholecystitis and acute acalculous
cholecystitis were reported in 15.12% and 1.1% of cases, re-
spectively, with a mean age of 51.01 and 44.81 years in order
and female predominance in both. Empyema was identi-
fied in two cases.

The gallbladder wall thickness in 939 patients was re-
ported measuring 1 to 45 mm. The mean thickness was
4.26 mm. In most cases (82.64%), the wall thickness was less
than 5 mm.

The gallbladder wall thickness in calculous/acalculous
chronic and acute cholecystitis are shown in Table 5. Acute
acalculous cholecystitis cases had the thickest wall in com-
parison to other types of cholecystitis. A total of 161 pa-
tients with cholecystitis had normal wall thickness (<
3mm).

5. Discussion

Gallbladder disease is a common and costly health is-
sue worldwide. The present study was the largest study of
its kind in Iran that evaluated different histopathological
patterns of gallbladder disease in cholecystectomy speci-
mens.

In this study, we found that the gallbladder diseases
were more common in women than men with a male: fe-
male ratio of 1:2.1. These findings are consistent with previ-
ous studies (13-15).

The age of patients ranged from 17 to 96 years and the
majority of them were in the age group of 31 to 40 years,
which is similar to other studies (16-19); however, Kumar et
al. (20) reported that more patients were in the age group
of 41 to 50 years.

We realized that the prevalence of gallstones was
higher in women than in men. Cholesterol gallstone was
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Table 4. Histopathological Diagnosesa

Histomorphological variants Number of Cases Number in Men Number in Women Mean Age

Chronic calculous cholecystitis 607 (61.18) 155 452 47.52

Chronic acalculous cholecystitis 37 (3.72) 12 25 46.76

Hyalinizing chronic cholecystitis 2 (0.2) 0 2 65

Chronic active cholecystitis 93 (9.37) 41 52 50.26

Chronic granulomatous cholecystitis 1 (0.1) 0 1 44

Follicular cholecystitis 3 (0.3) 1 2 61.69

Eosinophilic cholecystitis 3 (0.3) 1 2 29.66

Xanthogranulomatous cholecystitis 4 (0.4) 2 2 29.66

Acute calculous cholecystitis 150 (15.12) 63 87 51.01

Acute acalcolous cholecystitis 11 (1.1) 5 6 44.81

Acute gangrenous cholecystitis 95 (9.57) 53 42 54.86

Emphysematous cholecystitis 1 (0.1) 1 0 74

Emyema 2 (0.2) 1 1 73

Cholesterolosis 173 (17.43) 36 137 41.33

Gallbladder hydrops 1 (0.1) 1 0 69

Cholesterol polyp 1 (0.1) 0 1 57

Adenomatous polyp 5 (0.5) 1 4 44.8

Pyloric metaplasia 163 (16.43) 45 118 51.1

Intestinal metaplasia 29 (2.92) 6 23 52.55

Pancreatic acinar metaplasia 2 (0.2) 0 2 33.5

Preinvasive epithelial neoplasia 1 (0.1) 1 0 55

Carcinoma insitu 1 (0.1) 0 1 75

Invasive adenocarcinoma 1 (0.1) 0 1 75

Mucinous carcinoma 1 (0.1) 1 0 71

aValues are expressed as No. (%).

Table 5. Comparison of Gallbladder Wall Thickness in Acute Calculous Cholecystitis (ACC), Acute Acalculous Cholecystitis (AAC), Chronic Calculous Cholecystitis (CCC), and
Chronic Acalculous Cholecystitis (CAC)

Wall Thickness ACC AAC CCC CAC

Range 1 - 20 2 - 15 1 - 17 1 - 4

Mean 4.77 6.27 3.61 2.88

Normal (< 3mm) 22 2 109 10

the predominant stone type in our study and was more
common in women. These results are in line with previous
studies (16, 21); however, Semnani et al. (22) and Tyagi et al.
(23) reported the mixed gallstone as the predominant type.

The evaluation of different types of inflammatory cell
infiltration in the gallbladder stroma revealed that in
acute calculous cholecystitis, the mean stromal lympho-
cyte and eosinophil counts were higher than acute acal-
culous cholecystitis and chronic cholecystitis. The aver-
age plasma cells count in chronic acalculous cholecystitis

was higher than other types of cholecystitis. Stromal neu-
trophil and macrophage counts were higher in acute acal-
culous cholecystitis compared to other types of cholecysti-
tis.

Histopathological examination showed that chronic
calculous cholecystitis was the most frequent pathology
in the gallbladder specimens (61.18%), which is consistent
with the results of other studies (15, 17, 19, 24, 25). The mean
age of patients with this pathology was 47.52 years and it
was more common among women. From other variants of
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chronic cholecystitis, hyalinizing chronic cholecystitis was
observed in two female patients with the mean age of 65
years, chronic granulomatous cholecystitis in a 44-year-old
woman, follicular cholecystitis in 16 cases with female pre-
dominance, eosinophilic cholecystitis in 3 cases with the
mean age of 29.66 years, and xanthogranulomatous chole-
cystitis in 4 cases.

Acute cholecystitis (including acute calculous, acute
acalculous, and acute gangrenous cholecystitis) was diag-
nosed in 25.8% of the cases. Acute calculous cholecystitis
was the most common form of acute cholecystitis in our
study, which is compatible with the literature.

This study showed cholesterolosis in 17.14% of the
cholecystectomies with higher incidence compared to
other studies such as those conducted by Sharma and
Choudhury (15) (4.4%), Kumbhakar (19) (7.5%), and Khan
et al. (17) (10%). Cholesterolosis was more common in fe-
males, which is similar to the results of previous studies (17,
26).

Gallbladder polyps were detected in 0.6% of the pa-
tients with higher frequency in women; although Aldouri
et al. (27) reported polyps in 3.3% of the patients and Kr-
ishna et al. (cited in Patel et al.) (28) detected polyps in
1.09% of the patients.

In our study, different types of metaplasia were seen in
19.55% of the evaluated specimens. The overall prevalence
of metaplasia in studies of Seretis et al. (29), Kumer et al.
(cited in Tiwari et al.) (20), and Sharma et al. (30) were
25.6%, 23.75%, and 46.2%, respectively.

In this study, intestinal and pyloric metaplasia were
seen in 2.92% and 16.43% of the cases, respectively. Al-
though, Sharma et al. (30) reported intestinal metapla-
sia in 15.97% and pyloric metaplasia in 42.86% of gallblad-
ders. The prevalence of intestinal and pyloric metaplasia in
Segovia Lohse and Cuenca Torres’s (31) study was reported
2.1% and 22.6%, respectively.

We noted that pyloric metaplasia was more common
than other types of metaplasia, which is comparable to
previous studies (30, 32-34). The mean age of the patients
with pyloric and intestinal metaplasia was 51.1 and 52.55
years, respectively. These results were in accordance with
previous studies (33, 35, 36); intestinal metaplasia and py-
loric metaplasia were observed in patients over 50 years
old. Sharma et al. (30) illustrated that pyloric and intesti-
nal metaplasia were observed in patients with a mean age
of 42.5 and 43 years, respectively.

According to previous studies (35, 37), pyloric and in-
testinal metaplasia were associated with gallbladder can-
cer and were considered as precancerous lesions.

Previous studies demonstrated that patients with
metaplasia were younger than those with dysplasia and
cancer. The incidence of precancerous lesions (intestinal

and pyloric metaplasia) might increase by age and will be
present in patients over 50 years; these facts were con-
firmed by our study (35, 37).

Pancreatic acinar metaplasia is a rare condition in the
gallbladder that was reported in two female cases (0.2%) in
our study.

The mean age of pancreatic acinar metaplasia was 33.5
years, which was presented at a younger age compared to
other types of metaplasia.

Two cases of gallbladder carcinoma were recorded in
our study (0.2%). One of them was a case of invasive adeno-
carcinoma in a 75-year-old woman and the other was a case
of mucinous carcinoma in a 71-year-old man. In our study,
the rate of primary invasive carcinoma was 0.2%, which is
compatible with the rate reported in the literature (0.15% -
2.3%).

Two cases of empyema (0.2%) were noted in our study
with a similar rate to Khan et al.’s (17) study.

In only 17.14 % of the cases, the gallbladder wall thick-
ness was normal and the rest of the specimens (82.86%)
showed a thickened wall of ≥ 3mm. Awasthi (38) showed
normal wall thickness in 72.8% of the cases and increased
wall thickness in 27.2% of the specimens. We found that the
gallbladder wall thickness was higher among the acalcu-
lous acute cholecystitis group compared to other types of
cholecystitis.

5.1. Conclusions

Cholecystectomy is one of the most common surgi-
cal procedures globally. This study described different
histopathological patterns of gallbladder diseases and
their frequency in the cholecystectomy specimens. We
concluded that gallbladder diseases were more common
in women. Chronic calculous cholecystitis was the most
common pathologic change with a female predominance.
The most frequent form of acute cholecystitis was acute
calculous cholecystitis. Pyloric metaplasia was noted as
the most common type of metaplasia. The results of our
study showed that the incidence of invasive carcinoma is
compatible with those of literature. The majority of the
patients with gallstones were women and the cholesterol
type was the predominant stone type. Finally, our results
emphasize the importance of routine histopathological
examination to detect incidental carcinoma and precan-
cerous lesions in cholecystectomy specimens.

Footnotes

Authors’ Contribution: Study concept and design: EJ
and MA. Acquisition of data: MA, EJ, TM, BK, AS, JK, HH, SA,
and MR. Analysis and interpretation of data: MA, EJ, TM, SA,

Int J Cancer Manag. 2020; 13(10):e103522. 5



Ahadi M et al.

BK, HH, and MA. Drafting of the manuscript: EJ, MA, and
MA. Critical revision of the manuscript for important intel-
lectual content: MA, EJ, and MA.

Conflict of Interests: There is no conflict of interest in
this research.

Ethical Approval: The ethical code was
IR.SBMU.RETECH.REC.1397.542.

Funding/Support: This study was supported by Clinical
Research Development Center of Shohadaye Tajrish Hospi-
tal, Shahid Beheshti University of Medical Sciences.

References

1. lbores-Saveedra J, Henson DE, Klimstra DS. Tumors of the gallbladder,
extrahepatic bile ducts, and ampulla of Vater. J Clin Pathol. 2001.

2. Cubertafond P, Mathonnet M, Gainant A, Launois B. Radical surgery
for gallbladder cancer. Results of the french surgical association sur-
vey. Hepato-Gastroenterology. 1999;46(27):1567–71.

3. Shaffer EA. Gallstone disease: Epidemiology of gallbladder stone
disease. Best Pract Res Clin Gastroenterol. 2006;20(6):981–96. doi:
10.1016/j.bpg.2006.05.004. [PubMed: 17127183].

4. Aerts R, Penninckx F. The burden of gallstone disease in Europe.
Aliment Pharmacol Ther. 2003;18 Suppl 3:49–53. doi: 10.1046/j.0953-
0673.2003.01721.x. [PubMed: 14531741].

5. Stinton LM, Shaffer EA. Epidemiology of gallbladder dis-
ease: cholelithiasis and cancer. Gut Liver. 2012;6(2):172–87. doi:
10.5009/gnl.2012.6.2.172. [PubMed: 22570746]. [PubMed Central:
PMC3343155].

6. Cross SS, Stone JL. Proactive management of histopathology work-
loads: analysis of the UK Royal College of Pathologists’ recom-
mendations on specimens of limited or no clinical value on the
workload of a teaching hospital gastrointestinal pathology service.
J Clin Pathol. 2002;55(11):850–2. doi: 10.1136/jcp.55.11.850. [PubMed:
12401824]. [PubMed Central: PMC1769791].

7. Fuks D, Regimbeau JM, Le Treut YP, Bachellier P, Raventos A, Pruvot
FR, et al. Incidental gallbladder cancer by the AFC-GBC-2009 Study
Group. World J Surg. 2011;35(8):1887–97. doi: 10.1007/s00268-011-1134-3.
[PubMed: 21547420].

8. Duffy A, Capanu M, Abou-Alfa GK, Huitzil D, Jarnagin W, Fong Y, et
al. Gallbladder cancer (GBC): 10-year experience at Memorial Sloan-
Kettering Cancer Centre (MSKCC). J Surg Oncol. 2008;98(7):485–9. doi:
10.1002/jso.21141. [PubMed: 18802958].

9. Pawlik TM, Gleisner AL, Vigano L, Kooby DA, Bauer TW, Frilling A,
et al. Incidence of finding residual disease for incidental gallblad-
der carcinoma: implications for re-resection. J Gastrointest Surg.
2007;11(11):1478–86. discussion 1486-7. doi: 10.1007/s11605-007-0309-6.
[PubMed: 17846848].

10. Shih SP, Schulick RD, Cameron JL, Lillemoe KD, Pitt HA, Choti MA, et
al. Gallbladder cancer: the role of laparoscopy and radical resection.
Ann Surg. 2007;245(6):893–901. doi: 10.1097/SLA.0b013e31806beec2.
[PubMed: 17522515]. [PubMed Central: PMC1876959].

11. Shaheen NJ, Hansen RA, Morgan DR, Gangarosa LM, Ringel Y,
Thiny MT, et al. The burden of gastrointestinal and liver dis-
eases, 2006. Am J Gastroenterol. 2006;101(9):2128–38. doi: 10.1111/j.1572-
0241.2006.00723.x. [PubMed: 16848807].

12. Shaffer EA. Epidemiology and risk factors for gallstone disease: has
the paradigm changed in the 21st century? Curr Gastroenterol Rep.
2005;7(2):132–40. doi: 10.1007/s11894-005-0051-8. [PubMed: 15802102].

13. De Zoysa MI, De Silva SK, Illeperuma A. Is routine histological ex-
amination of gall bladder specimens justifiable? Ceylon Med J.
2010;55(1):13–6. doi: 10.4038/cmj.v55i1.1702. [PubMed: 20446535].

14. Tantia O, Jain M, Khanna S, Sen B. Incidental carcinoma gall bladder
during laparoscopic cholecystectomy for symptomatic gall stone dis-
ease. Surg Endosc. 2009;23(9):2041–6. doi: 10.1007/s00464-008-9950-8.
[PubMed: 18443860].

15. Sharma I, Choudhury D. Histopathological patterns of gall blad-
der diseases with special reference to incidental cases: a hospi-
tal based study. Int J Res Med Sci. 2015:3553–7. doi: 10.18203/2320-
6012.ijrms20151397.

16. Mohan H, Punia RPS, Dhawan SB, Ahal S, Sekhon MS. Morphological
spectrum of gallstone disease in 1100 cholecystectomies in North In-
dia. Indian J Surg. 2005;67(3).

17. Khan S, Jetley S, Husain M. Spectrum of histopathological lesions in
cholecystectomy specimens: A study of 360 cases at a teaching hospi-
tal in South Delhi. Archives of International Surgery. 2013;3(2):102. doi:
10.4103/2278-9596.122927.

18. Unisa S, Jagannath P, Dhir V, Khandelwal C, Sarangi L, Roy TK.
Population-based study to estimate prevalence and determine risk
factors of gallbladder diseases in the rural Gangetic basin of North In-
dia. HPB (Oxford). 2011;13(2):117–25. doi: 10.1111/j.1477-2574.2010.00255.x.
[PubMed: 21241429]. [PubMed Central: PMC3044346].

19. Kumbhakar D. A histopathological study of cholecystectomy spec-
imens. Journal of Medical Science And clinical Research. 2016. doi:
10.18535/jmscr/v4i7.10.

20. Tiwari A, Kini H, Kumar H. Histological evaluation of 400 chole-
cystectomy specimens. J Pathol Nepal. 2015;5(10):834–40. doi:
10.3126/jpn.v5i10.15640.

21. Honoré LH. The lack of a positive association between symptomatic
cholesterol cholelithiasis and clinical diabetes mellitus: A ret-
rospective study. J Chron Dis. 1980;33(8):465–9. doi: 10.1016/0021-
9681(80)90071-5.

22. Semnani V, Khaniporshokooh S, Malek M. Koomesh. 2004;6(1):15–20.
Persian.

23. Tyagi SP, Tyagi N, Maheshwari V, Ashraf SM, Sahoo P. Morphological
changes in diseased gall bladder: a study of 415 cholecystectomies at
Aligarh. J Indian Med Assoc. 1992;90(7):178–81.

24. Soomro AG, Jarwar M, Ali SA, Nizamani NB, Memon AS. Frequency of
carcinoma in gall bladder specimens sent for histopathology in a uni-
versity hospital. JLUMHS. 2013;12(1):55.

25. Khan F. Histological examination of cholecystectomy specimens.
JRMC. 2014;18(2):240–2.

26. Khairy GA, Guraya SY, Murshid KR. Incidence, correlation with serum
cholesterol I and the role of laparoscopic cholecystectom. Saudi Med
J. 2004;25(9):1226–8.

27. Aldouri AQ, Malik HZ, Waytt J, Khan S, Ranganathan K, Kummara-
ganti S, et al. The risk of gallbladder cancer from polyps in a
large multiethnic series. Eur J Surg Oncol. 2009;35(1):48–51. doi:
10.1016/j.ejso.2008.01.036. [PubMed: 18339513].

28. Patel K, Dajani K, Iype S, Chatzizacharias NA, Vickramarajah S, Singh P,
et al. Incidental non-benign gallbladder histopathology after chole-
cystectomy in an United Kingdom population: Need for routine
histological analysis? World J Gastrointest Surg. 2016;8(10):685–92.
doi: 10.4240/wjgs.v8.i10.685. [PubMed: 27830040]. [PubMed Central:
PMC5081550].

29. Seretis C, Lagoudianakis E, Gemenetzis G, Seretis F, Pappas A, Gourgi-
otis S. Metaplastic changes in chronic cholecystitis: Implications for
early diagnosis and surgical intervention to prevent the gallbladder
metaplasia-dysplasia-carcinoma sequence. J ClinMedRes. 2013;6(1):26.
doi: 10.4021/jocmr1689w.

30. Sharma R, Chander B, Kaul R, Rattan A, Sood A, Sharad K, et al. Fre-
quency of gall bladder metaplasia and its distribution in different re-
gions of gall bladder in routine cholecystectomy specimens. Int J Res
Med Sci. 2017;6(1):149. doi: 10.18203/2320-6012.ijrms20175559.

31. Segovia Lohse HA, Cuenca Torres OM. Prevalence and sequence of
metaplasia–dysplasia–carcinoma of the gallbladder. A single centre
retrospective study.Cirugía Española (English Edition). 2013;91(10):672–
5. doi: 10.1016/j.cireng.2014.01.013.

6 Int J Cancer Manag. 2020; 13(10):e103522.

http://dx.doi.org/10.1016/j.bpg.2006.05.004
http://www.ncbi.nlm.nih.gov/pubmed/17127183
http://dx.doi.org/10.1046/j.0953-0673.2003.01721.x
http://dx.doi.org/10.1046/j.0953-0673.2003.01721.x
http://www.ncbi.nlm.nih.gov/pubmed/14531741
http://dx.doi.org/10.5009/gnl.2012.6.2.172
http://www.ncbi.nlm.nih.gov/pubmed/22570746
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3343155
http://dx.doi.org/10.1136/jcp.55.11.850
http://www.ncbi.nlm.nih.gov/pubmed/12401824
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1769791
http://dx.doi.org/10.1007/s00268-011-1134-3
http://www.ncbi.nlm.nih.gov/pubmed/21547420
http://dx.doi.org/10.1002/jso.21141
http://www.ncbi.nlm.nih.gov/pubmed/18802958
http://dx.doi.org/10.1007/s11605-007-0309-6
http://www.ncbi.nlm.nih.gov/pubmed/17846848
http://dx.doi.org/10.1097/SLA.0b013e31806beec2
http://www.ncbi.nlm.nih.gov/pubmed/17522515
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1876959
http://dx.doi.org/10.1111/j.1572-0241.2006.00723.x
http://dx.doi.org/10.1111/j.1572-0241.2006.00723.x
http://www.ncbi.nlm.nih.gov/pubmed/16848807
http://dx.doi.org/10.1007/s11894-005-0051-8
http://www.ncbi.nlm.nih.gov/pubmed/15802102
http://dx.doi.org/10.4038/cmj.v55i1.1702
http://www.ncbi.nlm.nih.gov/pubmed/20446535
http://dx.doi.org/10.1007/s00464-008-9950-8
http://www.ncbi.nlm.nih.gov/pubmed/18443860
http://dx.doi.org/10.18203/2320-6012.ijrms20151397
http://dx.doi.org/10.18203/2320-6012.ijrms20151397
http://dx.doi.org/10.4103/2278-9596.122927
http://dx.doi.org/10.1111/j.1477-2574.2010.00255.x
http://www.ncbi.nlm.nih.gov/pubmed/21241429
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3044346
http://dx.doi.org/10.18535/jmscr/v4i7.10
http://dx.doi.org/10.3126/jpn.v5i10.15640
http://dx.doi.org/10.1016/0021-9681(80)90071-5
http://dx.doi.org/10.1016/0021-9681(80)90071-5
http://dx.doi.org/10.1016/j.ejso.2008.01.036
http://www.ncbi.nlm.nih.gov/pubmed/18339513
http://dx.doi.org/10.4240/wjgs.v8.i10.685
http://www.ncbi.nlm.nih.gov/pubmed/27830040
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5081550
http://dx.doi.org/10.4021/jocmr1689w
http://dx.doi.org/10.18203/2320-6012.ijrms20175559
http://dx.doi.org/10.1016/j.cireng.2014.01.013


Ahadi M et al.

32. Mukhopadhyay S, Landas SK. Putative precursors of gallbladder dys-
plasia: a review of 400 routinely resected specimens. Arch Pathol Lab
Med. 2005;129(3):386–90.

33. Duarte I, Llanos O, Domke H, Harz C, Valdivieso V. Metaplasia and
precursor lesions of gallbladder carcinoma. Frequency, distribution,
and probability of detection in routine histologic samples. Cancer.
1993;72(6):1878–84. doi: 10.1002/1097-0142(19930915)72:6<1878::aid-
cncr2820720615>3.0.co;2-2.

34. Martinez-Guzman G, de la Rosa-Bayón J. Neoplasms and dysplasias of
the gallbladder and their relationship with lithiasis. A case-control
clinicopathological study. Rev Gastroenterol Mex. 1998;63(2):82.

35. Meirelles-Costa AL, Bresciani CJ, Perez RO, Bresciani BH, Siqueira SA,
Cecconello I. Are histological alterations observed in the gallblad-

der precancerous lesions? Clinics (Sao Paulo). 2010;65(2):143–50. doi:
10.1590/S1807-59322010000200005. [PubMed: 20186297]. [PubMed
Central: PMC2827700].

36. Fernandes JE, Franco MI, Suzuki RK, Tavares NM, Bromberg SH. In-
testinal metaplasia in gallbladders: prevalence study. Sao Paulo
Med J. 2008;126(4):220–2. doi: 10.1590/s1516-31802008000400004.
[PubMed: 18853030].

37. Mukhopadhyay S, Landas SK. Putative precursors of gallbladder dys-
plasia: a review of 400 routinely resected specimens. Archives of
pathology & laboratory medicine. 2005;129(3):386–90.

38. Awasthi N. A retrospective histopathological study of cholecystec-
tomies. Int J Res Health Allied Sci. 2015;4(3):203. doi: 10.4103/2278-
344x.160902.

Int J Cancer Manag. 2020; 13(10):e103522. 7

http://dx.doi.org/10.1002/1097-0142(19930915)72:6<1878::aid-cncr2820720615>3.0.co;2-2
http://dx.doi.org/10.1002/1097-0142(19930915)72:6<1878::aid-cncr2820720615>3.0.co;2-2
http://dx.doi.org/10.1590/S1807-59322010000200005
http://www.ncbi.nlm.nih.gov/pubmed/20186297
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827700
http://dx.doi.org/10.1590/s1516-31802008000400004
http://www.ncbi.nlm.nih.gov/pubmed/18853030
http://dx.doi.org/10.4103/2278-344x.160902
http://dx.doi.org/10.4103/2278-344x.160902

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

