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Abstract   

Objective: Gallbladder polyps (GBP) are the lesions that are originated from the mucosa of the gallbladder 

and reach out to the lumen. The biological behaviours of GBP have still been uncertain, their follow-ups and 

treatments are controversial as they carry the risk of malignancy. Our aim is to present the results of patients 

who have been operated on with the diagnosis of GBP in this study. 

Methods: This retrospective study was conducted at Department of General Surgery, Giresun University. 

Patients who underwent surgery for GBP were included between January 2015 and December 2019. The age, 

gender, symptoms, ultrasonography findings (numbers polyps, types and presence of polyp and stone), 

surgery method (open and laparoscopic), and histopathological examination results were analysed. 

Results: A total of 1486 cholecystectomies, including 1388 laparoscopic cholecystectomy and 98 open 

cholecystectomies, were performed. One-hundred thirty-two (8.8%) of these patients were operated with the 

diagnosis of the GBP. One-hundred thirty of them were operated with the laparoscopic method and two of 

them with the open surgical method. Overall, fourty two (31.8%) of the patients were male and 90 (68.2%) 

were female. The average age was 48.7. One-hundred one (76.5%) patients were clinically symptomatic. 

Gallstones were analysed in 35 (26.5%) patients. Multipl polyps were detected in 34 (25.8%) patients. There 

were no polyps determined in 47 (35.6%) patients the histopathological examination. The most common 

polyp type was cholesterol polyps (%64.8). Cancer histopathology was not found in any patient. 

Conclusion: It is difficult to differentiate premalign and/or malignant lesions of the gallbladder from benign 

lesions. Therefore, we believe that surgical treatment is the correct approach for all GBP, which are 

symptomatic, accompanying stones, and that have a risk of malignancy ultrasonographically. 
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Introduction  

Gallbladder polyps (GBP) are defined as lesions 

that are mostly benign nature and originated from 

gallbladder mucosa reach out to the lumen. They are 

found in 0.3-12% of healthy individuals (Chaet al., 

2011). The true prevalence is unknown yet. They 

usually diagnosed as a result of radiologic 

examination performed for other reason and appear 

without any symptom. GBP are divided into two 

categories as pseudopolyp and true polyps. 

Pseudopolyps consist of cholesterol 

polyps/cholesterolosis, adenomyoma, inflammatory 
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polyps, and hyperplastic polyps. All of them are 

benign lesions. True polyps are grouped as benign 

(adenoma), premalignant (dysplastic polyps), and 

malignant (adenocarcinoma) (Zielinski et al., 2009). 

The abdominal imaging techniques has caused a 

dramatic increase in the diagnosis of a polyp (Lin et 

al., 2008, Cairns et al., 2012, Marangoni et al., 2012, 

Xu et al., 2012). Adenomas constitute 10% of SKPs 

and are found in approximately 1% of 

cholecystectomy specimens (Sun et al., 2019). GBP 

is detected in 3-7% of people who undergo 

ultrasonography (US) and at the rate of 2-12% in 

cholecystectomy specimens (Yuksel et al. 2016). The 

disease is observed more commonly in the age of 

forties and in women (Dinc et al., 2013). GBP mostly 

consist of cholesterol polyps. Even though it is 

considered to have no potential for malignancy, the 

US images of polyps are like the early stages of 

gallbladder cancer. The risk of malignancy 

development increases especially in the presence of 

polyps with adenomatous features (Dinc et al., 2013) 

over 10 mm, and three or more polyps regardless of 

the diameter. It has been thought that gallbladder 

cancer occurs due to the malignant transformation of 

adenoma (adenoma- adenocarcinoma sequence) 

based on the diameter of polyp (Yuksel et al. 2016). 

Hence, the diagnosis and treatment of the polyp in the 

gallbladder become crucial in a way of detecting 

cancer in an early stage. In this study, the data of the 

patients, who were operated with the diagnosis of 

GBP were examined and the results were aimed to be 

discussed in the light of the literature. 

 

Methods 

The data of patients who were operated with the 

diagnosis of GBP between January 2015 and 

November 2019 at the Department of General 

Surgery of the Ministry of Health of Giresun 

University Prof. Dr. A. İlhan Özdemir Education and 

Research Hospital were analyzed through the 

hospital's electronic patient file archive. Patients 

whose preoperative examinations were performed in 

another hospital were not included in the study. All 

surgeries, radiological and pathological examinations 

were performed by specialist physicians in our 

hospital. The age, gender, presence of symptoms, US 

findings ( the number of polyps, the dimension of the 

polyp, the presence of stone), surgery method (open 

or laparoscopic) the results of histopathological 

examination of patients were included to study after 

obtaining the necessary permissions. The diagnosis of 

polyp at US was established according to the criterias 

of projection of lesion to the lumen, inability to form 

an acoustic shadow, and inability to be replaced. 

According to histopathological findings, cholesterol 

polyps/cholesterolosis, hyperplastic polyps and 

polyps with adenomyomatosis were evaluated as non-

neoplastic polyps, adenomas benign neoplastic 

polyps, and adenocarcinomas were examined as 

neoplastic polyps. Histopathological results are 

assessed by pathologist in hospital. 

 

Statistical analysis 

Statistical analysis was performed using the SPSS 

23.0 software (IBM Corporation, Armonk, NY, 

USA). For the data analysis, SPSS package program 

version 23.0 was used. The descriptive statistics were 

given to define and to explore properties of sample 

units in the research. The agreement among 

pathology and US decisions for determining polyp 

stone has been measure by using Cross tables and 

kappa statistics. Moreover, the significances of the 

Kappa statistics were tested by using statistical 

hypothesis test. P-value <0.05 was considered as 

statistically significant. 

 

Results 

A total of 1486 cholecystectomies, including 1388 

laparoscopic cholecystectomy and 98 open 

cholecystectomy, were performed. One-hundred 

thirty two (8.8%) of these patients were operated with 

the diagnosis of GBP. The cross-tabulation for these 

patients is given in Table 1. One-hundred thirty of 

them were operated with the laparoscopic method and 

two of them with the open surgical method. Overall, 

forty two (31.8%) of the patients were male and 90 

(68.2%) of them were female. The average age was 

48±13 years. The polyp-stone coexistence was 

determined for 18.2% of patients in both US and 

histopathologically examination. Both US and 

pathology have found that there was no polyp-stone 

coexistence for 56.1% of patients. The results of US 

and histopathology were coherent for 74.3% of 

patients in total. The kappa coefficient obtained for 

the compliance of US and histopathology in 

determining the polyp-stone coexistence was 0,447 

and it shows moderate concordance. It was also 

concluded that this coefficient indicates a non-

ignorable statistically significant compliance 

according to approximate significance value (p value) 

(Table-1). 
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Table-1. US Polyp-Stone, Pathology Polyp Stone Cross-tabulation 

 

Pathology Polyp Stone 

Total Yes No 

US Polyp-Stone Yes  n 24 11 35 

% of Total 18.2 8.3 26.5 

No  n 12 74 86 

% of Total 9.1 56.1 65.2 

Undefined  n 4 7 11 

% of Total 3.0 5.3 8.3 

Total n 40 92 132 

% of Total 30.3 69.7 100.0 

Kappa coefficient: 0.447                       P=0.000 

 

The relationship between the number of polyps 

determined according to US and the number of polyps 

determined according to histopathology was 

investigated with the Kappa coefficient by creating a 

cross-tabulation (Table 2). While US was 

determining a single polyp for 23.5% of patients and 

multiple polyps for 12.1% of the patients, there is no 

polyp established as a result of histopathology. There 

whilst US was detecting a single polyp for 16.7% of 

patients and multiple polyps for 13.6% patients, the 

single polyp was determined as a result of the 

pathology of the same patients. While US was 

determining a single polyp in 8.3% of patients and 

multiple polyps in 25.8% of patients, the multiple 

polyps were identified in these patients in 

consequence of pathology. US was detecting a single 

polyp in 35.6% of patients whereas there is no polyp 

identified in the pathology results of the same 

patients. Kappa coefficient determining the 

compliance in the number of polyps between US and 

histopathology was obtained as 0.15 and showed a 

weak but statistically significant concordance since 

p<0.01 (Table-2).  

 

 

 
Table-2. Numbers of polyp US, Number of polyp Pathology Cross-tabulation 

 

Number of Polyp Pathology 

Total No  Single  Multiple  

Numbers of polyp US Single n 31 22 11 64 

% of Total 23.5 16.7 8.3 48,5 

Multiple n 16 18 34 68 

% of Total 12.1 13.6 25.8 51,5 

Total n 47 40 45 132 

% of Total 35,6 30.3 34.1 100.0 

Kappa coefficient: 0.150               p=0.004 

 

Table-3. Symptom, US Polyp-Stone Cross-tabulation 

 

US Polyp-Stone 

Total Yes  No  Undefined 

Symptom Yes  n 25 66 10 101 

% of Total 18.9 50.0 7.6 76.5 

No  nt 10 20 1 31 

% of Total 7.6 15.2 0.8 23.5 

Total nt 35 86 11 132 

% of Total 26.5 65.2 8.3 100.0 

Kappa coefficient: -0.023               p=0.643 
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One-hundred one (76.5%) patients were clinically 

symptomatic. Gallstones were found in 35 (26.5%) 

patients. Multiple polyps were present in 68 (51.5%) 

patients (on pathological examination) and 34 

(25.8%) patients (on US examination). The Kappa 

coefficient obtained through the cross-tabulation 

(Table-3) which was created to identify the effect of 

presence or absence of symptoms for US to determine 

the polyp-stone coexistence shows that there is no 

statistically significant relation (Table-3).  

Cholesterol polyps were the most frequently 

detected polyp types in this study. When all the 

operated patients were evaluated, this rate was found 

to be 64.4%. Pseudopiloric metaplasia in company 

with polyp was detected in one patient, 

xanthogranulomatous cholecystitis without polyp in 

one patient, and adenomyosis was determined in three 

patients. Neoplastic polyp and invasive cancer were 

not identified in any patients. 

 

Discussion 

The biological behaviors of GBP have still been 

uncertain (Yildirim et al., 2005). There are studies 

that report the gender distribution is equal or more 

frequent in females. The rate of incidence is after the 

age of forties (Yildirim et al., 2005). The average age 

of the patients in our study was 48±13 years and 

68.2% of all patients were female. 

Even though many of the polyps consist of benign 

cholesterol polyps, the risk of malignancy is still the 

biggest problem. Hence, the diagnosis, follow-up and 

treatment are crucial (Dincet al., 2013). It has been 

reported that the rate of incidental diagnosis of GBP 

is 7-20% and it is mostly asymptomatic. The most 

common symptom is right upper quadrant pain in 

symptomatic cases. In addition, hemobilia and 

obstructive jaundice have been indicated as 

symptoms (Yildirim et al., 2005). US examination is 

the most preferable tool in the diagnosis of GBP. In 

US, polyps are evaluated as lesions that are 

hyperechoic, are without posterior shadows, and 

cannot displace by position. The sensitivity of US for 

the GBP has been reported as between 32% and 90% 

in the literature (Yuksel et al. 2016). However, the 

most important restrictive factors are; dependency of 

US to the person, not being standardized and the 

factors that belong to the patient (obesity, 

accompanying gallstones etc.) affect the correct 

diagnosis (Yuksel et al. 2016). Although the 

sensitivity of conventional US is not high in the 

benign and malign differentiation of cases with GBP, 

the morphological appearance of the polyp can 

provide insight. Considering the studies, it has been 

reported that the imaging methods, except US, such 

as computerized tomography and endoscopic 

retrograde cholangiopancreatography have lower 

values for the diagnosis of polyps than US and have 

higher costs. Therefore, the most frequently used US 

examination has still been today (Yuksel et al. 2016). 

In our study, all diagnosis was established via US. 

After the histopathological examination polyps were 

detected in rate of 64.4% in patients with polyps that 

were determined through US in our study.  

In a study with 194 patients that was conducted by 

Sun et al., it has been indicated that US was the most 

suitable diagnostic method for the diagnosis of the 

polyp and using computerized tomography (CT) was 

recommended for suspicious lesions (Sun et al., 

2004). In a study that was conducted by Lou et al., it 

has been stated that CT was a sensitive and reliable 

technique in order to show the polyps of the 

gallbladder and the lesions up to 1.5 mm in length 

easily (Lou et al., 2004). Moreover, techniques such 

as endoscopic US (EUS), contrast EUS, and magnetic 

resonance imaging (MRI) are recommended in 

polyps with high-risk factors in terms of neoplastic 

features (Sun et al. 2019). In our study, the median of 

polyp diameters determined according to US was 

found five and the median of polyp diameters 

established according to pathology was found three. 

Therefore, it is concluded that the diameters that were 

identified according to US were higher. 

The essential topic in patients with a polyp in the 

gallbladder is that how the follow-up and the 

treatment procedure will take place. Hereby, we have 

the risk of polyp malignancy. It has been reported in 

the studies that are conducted, the GBP are malignant 

at the rate of 3-8% (Goetze et al., 2010). Establishing 

an early diagnosis becomes crucial when the poor 

prognosis of gallbladder cancers is considered. The 

segregation between benign and malign cannot be 

performed with any of the preoperative imaging 

techniques (Kwon et al., 2009). Folded gallbladder, 

mucosal residues or stones that are impacted to the 

wall may have a role in the false-positive rate in US 

examination. In our study, US was determining a 

polyp for 35.6% of the patients while any kind of 

polyp could not be identified as a result of 

histopathology for the same patients. We believe this 

circumstance has occurred due to the folded 

gallbladder, mucosal residues, stones impacted to the 

wall, missing the small polyps with thin stems with 

the gall flow during the pathological examination, 

and the person who performed US. 

In a prospective study that was conducted by 

Shinkai et al., (1998) the diameter of lesion and 

echogenicity remained the same in 93% of the 

patients who were following-up due to the polyp in 
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gallbladder. Furthermore, in a study that was done by 

Csendes et al., (2001) polyp diameters were constant 

for 50% of the patients while there was an increase 

detected in the polyp diameters for 25% of them for 

six years follow-up periods of 98 patients. The 

adenomatous polyp was detected in one patient 

among the patients who had an increase in polyp 

diameters and the rest of them were reported as 

cholesterol polyps (Dincet al., 2013). In the present 

study, due to the increase in the diameters and 

numbers of the polyp, the operation was decided for 

five patients in one year of follow-up and all of those 

patients were reported as cholesterol polyps. 

Cholesterol polyps are the most common type of 

GBP. Histologically, they are formed by histiocytes 

including cholesterols covered by single-row 

epithelium. Their etiologies are not completely 

known. Directly storing the serum cholesterols in the 

gallbladder, aggregation of free sterols from gall or 

the transformation after cholesterol synthesis of the 

liver are the defended mechanisms in 

cholesterolysisetiology (Yildirim et al., 2005). True 

neoplastic polyps, on the other hand, show a broad 

spectrum and malignancy is more common in patients 

older than 50, in lesions that are single and larger than 

10 mm, with gallstones or show ultrasonographic 

rapid grow in a short period of time even the ones 

smaller than 10 mm. The prevalence of neoplastic 

polyps has been stated as 5-10% (Jones-Monahan et 

al., 2000). There were no neoplastic polyps detected 

in our study. 

Atypia and dysplasia have been reported in 

various ratios in adenomas. The development of 

metaplasia in polyp has a higher rate especially in 

patients who have stones in the gallbladder. This rate 

has been stated as 48% particularly in adenomatosis 

polyps (Yildirim et al., 2005). Polyps including atypia 

and dysplasia have not been identified in our study. 

The treatment algorithm of GBP has still been 

controversial. Shinkai et al. (1998) have 

recommended for cholesterol polyps which are above 

10 mm to be operated with laparoscopic 

cholecystectomy which is a minimally invasive 

method. Csendes et al. (2001) have suggested to 

apply cholecystectomy for lesions with over 10 mm 

polyp dimension and to perform open 

cholecystectomy when the risk of malignancy is taken 

into consideration. Lee et al. (2004) have stated to 

perform frozen section examination and to treat with 

open cholecystectomy for polyps’ cases with over 20 

mm dimension. In our study, 98.5% of the patients 

were operated with laparoscopy and 1.5% of them 

with open cholecystectomy. The decision to open 

surgery arisen from previous abdominal surgery. 

Some of the risk factors have been stated for the 

malign GBP in the literature. Polyp size over 10 mm, 

patients older than the age of 50, being symptomatic, 

solitary and sessile polyp, accompanying gallstones 

are the risk factors that were identified (Sarkut et al., 

2013). 

The relationship between the symptoms and risk 

of malignancy is not clear.However,  according to 

some research, there is a connection between the 

symptoms and malignancy (Sun et al. 2019) whereas 

some of them could not find any relationship 

(Albores-Saavedraet al., 2012). The mechanism 

underlying the malign transformation is unclear and 

is required more molecular research (Sun et al. 2019). 

The neoplastic polyp was not determined in our study. 

Additionally, the communications between the polyp 

and presence and/or absence of symptoms and 

between polyp-stone coexistence could not be 

formed. 

Cholecystectomy is accepted in symptomatic 

cases regardless of the size. The surgical method 

should also be applied in cases that are not 

symptomatic but above the age of 50, that the polyp 

size is above 10 mm, in sessile morphology, with 

accompanying gallstones since malignancy cannot be 

excluded in those cases. In other cases, six months 

follow-up with US is recommended. During this 

period, if an extension is detected in polyp sizes or 

symptoms are developed, surgical treatment becomes 

a current issue. If the polyp disappears in the US 

during follow-up, it is recommended to remove those 

cases from follow-up (Yildirim et al., 2005). 

Cholecystectomy should be taken into consideration 

in GBP that shows the intra-lesional bloodstream 

regardless of the size by virtue of high risk for 

neoplastic polyp (Sun et al. 2019). In our study, all of 

the patients had one or more of the risk factors 

mentioned above, and operation was decided for 

those patients. 

Sugiyama et al. have reported that they detected 

adenoma or cancer at the rate of 14% in polyps with 

a size of 6-10 mm in their study (Goetze et al., 2010). 

Zielinski et al. have indicated that the risk of 

neoplasia increases in polyp size ≥ 6 mm and 

cholecystectomy should be applied to those patients 

(Zielinski et al., 2009). 

Some limitations of our study should be accepted. 

Firstly, despite a great number of cases, it was a 

retrospective, single-center. Secondly, there were no 

patients in the adenoma-cancer group. Thirdly, US is 

a device-dependent examination and shows 

variability between doctors. Fourthly, some factors 

such as polyp’s growth rate, body mass index, eating 
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habits, family history, and occupations could not be 

analyzed. 

 

Conclusion 

Consequently, it is difficult to diagnose 

premalignant and malignant lesions and to 

differentiate them from benign lesions during 

preoperative period. The underlying transformation 

mechanism requires more molecular studies. We have 

the opinion that surgical treatment is the right 

approach for all GBP that are symptomatic, with 

accompanying stones, that have the ultrasonographic 

risk of malignancy. 
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