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Abstract 
Introduction: Gallbladder cancer (GBC) is diagnosed often incidentally after cholecystectomies, with a rate of 0.1–3%. 
Aim: To review the clinical and morphological aspects of GBC and pre-neoplastic lesions in patients who underwent chole-

cystectomy.
Material and methods: A total of 5026 patients who underwent cholecystectomy between January 1, 2012 and December 

31, 2017 were included in the study. Histological changes (acute cholecystitis, adenomyomatosis, xanthogranulomatous chole-
cystitis (XGC), polyps, antral metaplasia, intestinal metaplasia (IM), dysplasia, cancer, and others) in gallbladders (GB) from 5029 
patients who underwent cholecystectomy for cholelithiasis were analysed.

Results: Gallbladder cancer was more common in women than in men (14/4 = 3.5). A significant relation was found between 
cholelithiasis and GBC (p = 0.031). Of the patients with GBC, six had stage 1a (T1a + T1b), five had stage 1b (T2N0), two had 
stage 2 (T3N0), three had stage 2b (T1-3 N1), one had stage 3 (T4 N0), and one had stage 4 (T3N1M1). The IM was more common 
in females than in males (K/E = 3.3). A significant relationship was found between cholecystitis and IM (p < 0.001). A significant 
association was observed between IM and adenomyomatosis hyperplasia (p = 0.016).

Conclusions: In this study, it was observed that adenomyomatous hyperplasia and adenomatous polyp were associated with 
metaplastic changes in the GB pathologies, including XGC and follicular cholecystitis. It is thought that metaplasia-dysplasia may 
be associated with GBC. However, further studies on GB carcinogenesis are needed.

Introduction
Gallbladder cancer (GBC) is the most common 

cancer of the biliary system. The annual incidence is 
estimated to be 1 or 2 people per 100.000 [1, 2]. The 
GBC spreads very quickly and has a high mortality rate. 
The most important prognostic factor is the stage of 
the disease [3, 4]. The GB stones are thought to cause 
a number of changes that cause atrophy, metaplasia, 
dysplasia, and ultimately cancer in the GB epithelium 
[3, 5]. Because it does not cause any symptoms in the 
early period, the disease is diagnosed during surgery 
or at an advanced stage. The GBC was diagnosed in 
0.1–3% of all cholecystectomies [2–6]. The survival rate 
is higher in early-stage GBC that has undergone chole-
cystectomy for cholelithiasis [7, 8]. Because of the high 
risk of cancer, cholecystectomy is recommended in the 

presence of a GB polyps (GP) larger than 1 cm or when 
vascular pedicle is seen on ultrasonography (USG) [9]. 
Cellular differentiation begins in the GB due to inflam-
mation and other factors added to the GB, resulting in 
intestinal metaplasia (IM). Increased cell damage caus-
es dysplasia and ultimately carcinoma in situ [10, 11]. 
Development of dysplasia-carcinoma in the GB is a long 
process. Preliminary lesions, environmental factors, and 
risk factors need to be combined [12, 13].

Aim
In our study, we aimed to review the clinical and 

morphological aspects of pre-neoplastic lesions of the 
GB in patients undergoing cholecystectomy and to anal-
yse the results and our results in cancers observed in 
this organ.
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Material and methods
A total of 5026 patients who underwent chole-

cystectomy between January 1, 2012 and December 
31, 2017 were included in the study. Medical records 
and histopathological findings of these patients were 
evaluated retrospectively. All samples taken after sur-
gery included in these reports were fixed in 10% phos-
phate-buffered formaldehyde and stored in paraffin. In 
addition, the sections obtained from the samples were 
stained with haematoxylin-eosin and PAS/Alcian Blue 
(pH = 2.5) and then prepared for routine light microsco-
py. Then, all the samples were evaluated by an expert 
pathologist. In each case, the presence of stones in the 
lumen of the GB, type of inflammation in the wall of the 
sac, cholesterolosis, polyps, metaplasia, dysplasia, can-
cer, and other lesions were recorded. It was compared 
with the previous histopathology report and re-evalu-
ated in the presence of incompatibility. Demographic 
information (age, sex) of the patients was reviewed.

Ethical considerations
Before initiating the present study, the researchers 

gained the approval of Balıkesir University Medical Fac-
ulty Clinical Research Ethics Committee (Decision no: 
196, date: 05.12.2018) and the written permission of 
Balıkesir Atatürk City Hospital where the research was 
conducted.

Statistical analysis
The data obtained from this study were transferred 

to the SPSS program (Version 25.0; SPSS Inc., Chicago, 
IL, USA) and then analysed. The number, percentage, 
mean, and standard deviation values were utilised for 
the evaluation of descriptive statistics. The chi-square 
test (c2) was used to define the correlations among the 
clinical and pathological datum.

Results
Of the 5026 patients (1228) who underwent open 

and laparoscopic cholecystectomy (LC), 24.43% were 
male (3798) and 75.56% were women. The mean age 
of male patients was 54.11 ±13.77 years, and the mean 
age of female patients was 51.27 ±14.43 years. It was 
found that female patients had GB disease at an earlier 
age than male patients (p = 0.002). Histopathological 
examination of the patients found acute stone chole-
cystitis in 15.06% (757), acute gangrenous cholecystitis 
in 1.33% (67), acalculous acute cholecystitis in 0.82% 
(41), XGC in 2.43% (122), follicular cholecystitis in 
0.72% (36), eosinophilic cholecystitis in 0.34% (17), GB 
polyps in 5.95% (299), cholesterolosis in 24.05% (1209), 
and chronic stone cholecystitis in 47.97% (2411). In 
addition, operated patients were found to have antral 
type metaplasia in 12.5% (628), intestinal metaplasia 
in 2.55% (128), dysplasia in 0.97% (49), and adeno-
carcinoma in 0.35% (18). Of the 299 patients detected 
with polyps in the GB of histopathology, 0.22% (11) had 
inflammatory polyps, 3.04% (153) had adenomyoma-
tous hyperplasia, 0.16% (8) had hyperplastic polyps, 
0.5% (25) had tubular adenomas, and 2.03% (102) 
had cholesterol polyps (Table I). In patients with GBC, 
the mean age of men was 63.25 ±11.35 years and the 
mean age of women was 66.21 ±12.15 years. GBC was 
higher in women than in men (14/4 = 3.5). A significant 
correlation was found between cholelithiasis and GBC 
(p = 0.031). Six of the patients with GBC had stage I A  
(T1a + T1b), five had stage 1b (T2N0), two had stage II A  
(T3N0), three had stage 2b (T1-3 N1), one had stage III 

Table II. Stages of patients with gallbladder cancer

Stage Number of patients Percentage

I A 6 33.33

I B 5 27.78

II A 2 11.11

II B 3 16.67

III 1 5.56

IV 1 5.56

Table I. Histopathological changes of the gallbladder

Parameter Number of 
patients

Percentage

Chronic cholecystitis 2411 47.97

Acute cholecystitis 757 15.06

Gangrenous cholecystitis 67 1.33

Cholesterolosis 1209 24.05

Xanthogranulomatous cholecystitis 122 2.43

Follicular cholecystitis 36 0.72

Eosinophilic cholecystitis 17 0.34

Acalculous cholecystitis 41 0.82

Adenomyomatous hyperplasia 153 3.04

Cholesterol polyp 102 2.03

Hyperplasic polyp 8 0.16

Tubular adenoma 25 0.5

Inflammatory polyp 11 0.22

Antral type metaplasia 628 12.5

Intestinal metaplasia 128 2.55

Dysplasia 49 0.97

Cancer 18 0.35
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(T4 N0), and one had stage IV (T3N1M1) (Table II). In ad-
dition, IM was higher in women than in men (K/E = 3.3).  
There was no relationship between IM and gender  
(p = 0.595). Similarly, no correlation was found between 
age and IM (p = 0.451). A meaningful relationship 
was found between cholecystitis and IM (p < 0.001). 
A meaningful association was observed between IM 
and adenomyomatous hyperplasia (p = 0.016). A mean-
ingful relationship was found between the presence of 
cholesterol and IM comorbidity (p < 0.001).

Discussion
Cholecystectomy is a common method for the treat-

ment of GB diseases. Laparoscopic cholecystectomy 
(LC) is preferred for reasons such as shorter operation 
time, lower complication and mortality rates, and ear-
ly return of patients to daily life activities during the 
postoperative period. However, open cholecystectomy 
is performed in the presence of factors such as cancer 
suspicion in the GB, congenital anomalies of the biliary 
tract and gallbladder, liver cirrhosis, bleeding disorders, 
especially third trimester of pregnancy, and adhesions 
between GB and surrounding tissue. In order to detect 
clinically asymptomatic malignancies, it is recommend-
ed that a sufficient number of samples be taken from 
cholecystectomy material [14]. 

The most common malignant tumour (88%) in the 
GB is adenocarcinoma. Squamous cell carcinoma, ade-
nosquamous carcinoma, small cell carcinoma, undiffer-
entiated carcinoma, and other tumours can be seen less 
frequently [15]. Clinically, a significant proportion of GB 
malignancies are asymptomatic and incidentally found 
in the histopathological examination (47%) [15]. In our 
study, GBC prevalence was found to be 0.35% in the his-
topathology of LC patients. In the study of Pitt et al. the 
prevalence of GBC was found to be 0.19%. In a similar 
study by Martins-Filho et al. the prevalence of GBC was 
found to be 0.34%. Our study was consistent with the 
literature [16, 17]. Utsumi et al. found the prevalence of 
GBC to be 2.3%. It has been reported that factors such 
as Asian or African American race, age over 65 years, 
female gender, obesity, biliary stone, polypoid lesions, 
high alkaline phosphatase level, and nutrition can cause 
a high prevalence [18]. In our study, among GBC patients, 
78% (14) were female, 67% (12) had cholelithiasis, and 
11% (2) had GB polyps. Cholelithiasis causes inflamma-
tion of the GB as a result of chronic irritation, followed 
by the development of mucosal dysplasia and eventually 
development of carcinoma. In the early stages, GB wall 
thickening is seen in both cholecystitis and cancer. It is 
therefore difficult to distinguish. In the case of suspected 
GBC, intraoperative frozen section examination should be 
performed [19]. In our study, two cases had an intraop-

erative frozen pathologic examination. Subsequently, GB 
bed resection and hepatic peduncle lymphadenectomy 
were performed. The only curative treatment for GBC is 
surgical resection. LC is sufficient in stage pT1a. Six pa-
tients in our study had LC. GB bed resection and hepat-
ic peduncle lymphadenectomy should be performed in 
stage pT1b. Five patients with stage pT1b underwent re-
section of the GB bed and lymphadenectomy. Resection 
of hepatic segment 4a and 5, hepatic peduncle lymph-
adenectomy, and additional radical surgical procedures 
should be performed in stage pT2 [18, 20].

The relationship among cholelithiasis and GBC is 
well known. A relationship between cholecystolithia-
sis and XGC, adenomyomatous hyperplasia and antral 
metaplasia has been reported [21, 22]. In our study, 
a significant correlation was found between cholelithia-
sis and GBC (p = 0.031). The high risk of GBC in women 
is partly explicable by the proportion of higher choles-
terol cytolysis in men than in women. Longer exposure 
to female sex hormones (such as oestrogen and proges-
terone) may increase the risk of GBC [23]. 

Acute cholecystitis and gangrenous cholecystitis 
were more common in men. The results are similar in 
other studies [5]. In a male patient with acute chole-
cystitis, GBC was determined. Non-infectious GB ade-
nomyomatous hyperplasia is defined as a precancerous 
lesion. Cases of GBC associated with adenomyomatous 
hyperplasia have been reported [24]. 

XGC is a rare purulent and devastating GB disease 
that can propagate to neighbouring structures and can 
be mingled with cancer. Microscopically, purulent cell in-
filtration is seen in the GB wall, as well as the presence 
of a large number of foamy macrophage groups. XGC 
is detected in approximately 2% of cholecystectomies. 
Men and women are seen as equal and often with gall-
stones [25]. In our study, this rate was found at 2.43%. 
The GBC was reported as determined in 9% to 12% of 
patients with XGC [25, 26]. In our study, cancer was de-
tected in a patient with XGC. Cholecystitis in which lym-
phoid follicles with a germinal centre filling the lamina 
propria are seen is known as follicular cholecystitis. In 
this study, a patient with follicular cholecystitis was also 
diagnosed with cancer.

Metaplastic changes are associated with cancer. 
There are two metaplastic changes in the GB: antral and 
intestinal. Metaplastic changes and dysplasia increase 
with age and are most common in patients over 50 
years of age [11]. In our study, metaplastic changes were 
found in 78.7% (96) of patients with XGC, in 75% (27) of 
patients with follicular cholecystitis, and in 33.99% (52) 
of patients with adenomyomatous hyperplasia.

In our study, 18 patients had adenomatous polyps. 
Adenomatous polyps show cancer transformation. How-
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ever, malignant transformation of adenoma is rare. The 
evolution of cancer is connected with the size of the ad-
enomatous polyps [5]. In our study, metaplastic changes 
were found in 68% (17) of the patients with adenoma.

Cholesterolosis occurs as a result of the collection of 
cholesterol esters and triglycerides in the cytoplasm of 
macrophages in the GB wall. Macroscopically, it is seen 
as yellow lines (strawberry sac) on the mucosal surface 
or as polypoid lesions of 0.1–0.5 cm. It is thought that 
the serum cholesterol level is due to its height. How-
ever, it has been shown not to have any association 
with high cholesterol levels [27]. Polypoid shaped ones 
are also known as cholesterol polyps and are the most 
common polyp type in the GB. It is possible to observe 
at the same time various purulent, reactive, and neo-
plastic polyps in the GB mucosa. In the presence of pol-
yps larger than 10 mm in the GB, the presence of GBC 
should be investigated [28]. In our study, cholesterol 
polyp was detected in 2.03% of patients who under-
went LC. A meaningful association was found between 
the presence of cholesterosis and metaplastic changes 
(p < 0.001).

On ultrasonography, when the GB wall is seen to 
be thickened (greater than 3 mm), approximately 50% 
of these patients appear to have XGC. Because of the 
high risk of cancer in these patients, LC is recommend-
ed. Again, in patients with large gallstones in the GB 
(greater than 3 cm), prophylactic cholecystectomy in the 
presence of porcelain gallbladder and stemless polyps 
(greater than 1 cm) is reported to reduce the GBC-relat-
ed mortality rate [27]. However, Lee et al. reported no 
significant correlation between LC rate, GBC incidence, 
and mortality [28]. There is insufficient evidence to sug-
gest that prophylactic LC should be performed in pa-
tients with asymptomatic cholecystitis to diminish the 
incidence and mortality of rare GBC [29, 30].

Conclusions
In this study, chronic cholecystitis, XGC, follicular 

cholecystitis, adenomyomatous hyperplasia, adeno-
matous polyp, and even cholesterolosis were associated 
with metaplastic changes. It is thought that metapla-
sia-dysplasia may be associated with GBC. However, 
further studies on GB carcinogenesis are needed.
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