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Abstract
AİM: To determine the factors affecting the decision of surgery, and the efficiency of ultrasonography (US) in detecting gallbladder polyps (GP).

[bookmark: OLE_LINK41][bookmark: OLE_LINK42]METHODS: The data of 138 patients who underwent cholecystectomy between 1996 and 2012 in our clinic with the diagnosis of GP were retrospectively analyzed. Demographic data, clinical presentation, principal symptoms, ultrasonographic and histopathologic findings were evaluated. Patients were evaluated in individual groups according to the age of the patients (older or younger than 50 years old) and polyp size( bigger or smaller than 10 mm) and characteristic of polyps(pseudopolyp or real polyps). 2 test was used for statistical evaluation of data.

RESULTS: The median age was 50 (26-85) and 91 of them were female. Of 138 patients who underwent cholecystectomy with GP diagnosis, only 99 had polyp histopathologically. 77 of them had pseudopolyps and 22 had true polyps. Twenty one patients had adenocarcinoma. Of these 21 patients, 11 were male, median age was 61 (40-85) and all malign polyps with diameters were bigger than 10 mm (P < 0.0001). 112 of 138 patients whom surgery were performed had ultrasonographically polyps with diameters less than 10 mm. 22 of other 26 patients who also had polyps with diameters bigger than 10 mm, had true polyps. The sensitivity of US was 84.6% in polyps with diameters bigger than 10 mm (P < 0.0001), however it was only 66% in polyps with diameters less than 10 mm.

CONCLUSION: The risk of malignancy was high in the patients over 50 years old who had solitary polyps with diameters bigger than 10 mm.

© 2013 Baishideng. All rights reserved.
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Core tip: Early stage gallbladder cancers can often be detected as polyps in imaging studies. The aim of this study is to determine the factors affecting surgery via analyzing the malignancy incidence of gallbladder polyps(GP) and the efficiency of ultrasonography in detecting gallbladder polyps. Of 138 patients with GP on imaging, 99 had polyps and 21 had adenocarcınoma histopathologically. Of these 21 patients, all malign polyps were solitary and had a diameter more than 10 mm. In our study, the risk of malignancy correlated wıth age over 50 years old, solitary polyp and polyp diameter of more than 10 mm.
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INTRODUCTION
Gallbladder polyps (GP) present as masses protruding from gallbladder mucosa. They are found in 0.3% to 12% of healthy individuals[1]. The actual prevelance is unknown, but today, GPs are diagnosed more frequently due to the widespread use of abdominal imaging techniques. GPs are usually asymptomatic and diagnosed incidentally during radiological examinations done for any other reason. GPs are classified as pseudopolips and true polyps. Pseudopolyps consist of cholesterol polyps/cholesterolosis, adenomatous polyps, adenomyoma, inflammatory polyps and hyperplastic polyps; and these are all benign lesions. True polyps are grouped into benign (adenoma), premalignant (dysplastic polyps) and malignant (adenocarcinoma)[2]. Cholesterol polyps are the most commonly seen polyps of all gallbladder poyps. Therefore, most of the polyps are benign lesions. Occasionaly, early stage gallbladder cancers can be detected as a polyp in imaging studies. The prevalence of malignant polyps of GPs can even reach 27%[3]. In patients greater than fifty year old, the presence of polyps larger than 10 mm has been reported as risk factors for malignancy[3-8]. The most commonly used imaging modality for diagnosis is ultrasonography (USG). However, USG is poor at differentiating benign and malignant polyps. Computed tomography (CT) and endoscopic ultrasonography (EUS) are also two of the additional diagnostic tools.
In this study, patients in our clinic with the diagnosis of gallbladder polyp who had surgery were examined; and indication for surgery, frequency of polyp types, malignancy rates of polyps and reliability of USG in identification and differentiation of polyps were investigated. 

MATERIALS AND METHODS
Patients
Age, sex, clinical signs and symptoms, preoperative ultrasound and histopathological diagnoses of patients were analyzed retrospectively in patients admitted to our clinic with gallbladder polyp and underwent cholecystectomy between the years of 1996-2012. All of these patients were evaluated with USG prior to surgery in Radiology Department of Uludag University Faculty of Medicine (hyperechoic lesions that have no acoustic shadowing and does not move with position change) and diagnosis of gallbladder polyp was confirmed[8]. Detection of polyps larger than 10 mm, suspicious findings in USG (such as vascularization pattern, Figure 1), growth during follow-up, and personal request of the patient were indications for surgery. 
Polyp size and number and presence of stones were evaluated in preoperative USG reports, and compatibility of these findings with histopathological data were analyzed.
According to histopathological diagnoses, cholesterol polyps/cholesterolosis, hyperplastic and adenomatous polyps were assembled under the title of “pseudopolyp”, adenoma and adenocarcinoma were assembled under the title of ‘real polyps’. In addition, patients were evaluated in individual groups according to the age of the patients (older or younger than 50 years old) and polyp size( bigger or smaller than 10 mm).                  

Statistical analysis
2 test was used, when appropriate, to calculate the statistical significance of the different demographic and clinical variables. P values of < 0.05 were deemed as significant.

RESULTS
Demografic and clinical characteristics of patients with PLG
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Cholecystectomy was performed in 5832 patients between 1996-2012 and surgical indication of 138 patients (2.3%) was GPsıÜü5832 patients. Ninety-one of the patients were female and 47 of them were male and the median age was 55 (26-85). While polyps were detected in 99 of 138 patients (71.7%) undergoing surgery for GPs, gallbladder stones were detected instead of polyp in 39 of them. The false positive rate was determined to be 28% in ultrasound evaluation of polyps. It is remarkable that the size of polyps in all of these cases has been reported to be less than 10 mm.
While 66 patients (66.6%) did not have any symptoms at the time of presentation, 33 patients with polyp were symptomatic. Sixty-two of 66 asymptomatic patients elected surgical treatment due to possible risks in the future. Three of 4 asymptomatic patients had a cholecystectomy due to increase of polyp size to bigger than 10 mm in 6 mo and the other remaining patient had a cholecystectomy due to being a 65-years-old male patient. Polyps of these four patients were detected as cholesterol polyps and adenomatous polyps in pathological examination. Thirty-three sypmtomatic patients presented with complaints of right upper quadrant pain and dyspepsia; and had surgery upon detection of polyps in USG (Table 1). Gallstones were accompanied with polyps in 18 (54.5%) of these symptomatic patients. Only in 2 of malignant cases, a polypoid structure was accompanied by gallstone.
As presented in Table 1, 54.5% of patients were under the age of 50 and 90% of true polyps were seen in patients over 50-years-old. In addition, polyp incidence was 3.7% under 50 years of age, and the incidence rises to 44% over 50 years of age (P < 0.0001).                                                                          

Sonograhic characteristics of the patients                                                                          
While gallstones were detected only in 1 of 26 patients who have lesions of 10 mm diameter in preoperative USG; postoperative diagnoses was true gallbladder polyp in 21 (84.6%) of the remaining 25 patients. The other 4 patients were reported as pseudopolyp. Pre-operative USG diagnosed 96% of lesions over 10 mm accurately and 84% of them were found to be true polyps (adenoma/adenocarcinoma). Histopathological diagnoses were reported as polyps only in 74 of 112 patients who have lesion diameter of smaller than 10 mm. In other words, accuracy rate of USG for smaller polyps than 10 mm decreased to 66% and only one of these 74 cases was shown to be a true polyp(adenoma). There is a statistically significant difference in diagnosis of true polyps between polyps smaller than 10 mm or bigger (P < 0.0001). 

Histopatologic examinations of GP
Mean polyp diameter of 99 patients (77 pseudopolyps, 22 true polyps), who were diagnosed with gallbladder polyp in histopathologic examination, was 8.8 mm (range 3-19 mm). The most commonly seen GP was cholesterol polyp (Figure 2). Twenty-one of 22 patient with true polyps were diagnosed with adenocarcinoma, and the other one was adenoma. The size of all malignant polyps was bigger than 10 mm and polyps were single. Eleven patients with malignancy were male and the median age was 61 (40-85). In our series, malignancy incidence of GPs was found 21.2% (21 of 99 cases). This value was 15.2% when 138 patients with preoperative diagnoses of polyps were taken into the consideration.

Results of malignant patients
Only cholecystectomy was performed in 16 of 21 patients with malignancy; and cholecystectomy with liver S-5 resection and lymph node dissection was performed in the remaining 5 patients. Any additional treatment other than cholecystectomy was not performed in 10 patients with T1 tumors limited to the mucosa and submucosa, and the other 7 patients did not accept additional treatment. A total of 8 patients received chemotherapy treatment after surgery. Ten of these patients were still alive and 11 of them died. Survival was 14.8 mo (range 4-38 mo).

DISCUSSION
Gallbladder polyps are common gallbladder lesions and should not be ignored due to its association with malignancy. The incidence has been reported in the literature between 0.3 and 12%[9,10]. In our clinical series of 5832 patients undergoing cholecystectomy, gallbladder polyps have been the indication for cholecystectomy in 2.3% (138 patients) of cases. When 39 of these patients were diagnosed with only cholelithiasis, the true incidence of GPs was 1.7%. 
There are different concepts about the effect of demographic factors such as age and gender on the incidence of GPs. There are some studies reporting that GPs are more frequently seen in males[2,11-14] or females[9-15] and even some studies suggest that there is no effect of gender on GPs[14-21]. Approximately 2/3 of cases in our study are women and the true polyp ratio was 29.7% in men and 17.7% in women (Table 1). Ito et al[17] reported that the mean age was 59 in their 417 patients series. Although 53% of patients in our study were under the age of 50, 90% of true polyps were detected in patients over 50 years-old. As demonstrated in Table 1, the incidence of true polyps is 3.8% under the age of 50 years and rises to 44% over the age of 50 years (P < 0.05).
Ultrasonography is the most frequently used and most valuable diagnostic tool for preoperative evaluation of gallbladder pathologies[8]. One hundred thirty eight patients in our series were diagnosed with GP by means of USG. Considering that 39% of them were also diagnosed with cholelithiasis, accurate diagnosis rate of USG is 71.7%. Sensitivity of USG for GPs was reported to be between 32 and 90%[5,18]. While USG can usually detect polyps bigger than 5 mm, it becomes more accurate if polyp size is greater than 10 mm[19]. As a matter of fact, USG detected almost all polyps bigger than 10 mm accurately (25 of 26 cases) and these polyps were then reported as true polyps (adenoma/ adenocarcinoma). However accurate diagnostic rate of USG for lesions smaller than 10 mm was 66%. In addition, the size of GPs had been detected smaller than 10 mm in 39 patients who were thought to have GPs preoperatively but no polyps were detected in postoperative period. Postoperative pathologic diagnoses of these 39 patients were assessed as chronic cholecystitis and cholelithiasis. Cholesterolosis occurs as a result of accumulation of esterified cholesterol and triglyceride in macrophages of the lamina propria and they are often mixed with small polyps in USG[17]. Gallbladder stones attached to the wall of the gallbladder can easily be interpreted as a polyp in USG[18]. Presence of stones in the gallbladder reduces the success rate of USG to diagnose GPS, and accurate diagnosis rate of GPS by USG rises to 99% in the absence of any stones. On the other hand, GPs usually did not cause any symptoms in patients as in our series. Association of stones with GPs may cause symptoms and provides the patient to consult a doctor and diagnosis becomes easier. In our study, GPs were accompanied by gallstones only in 18.1% (18 patients) of patients. All patients accompanied by stones were symptomatic. However, there were no stones in 15 of 33 symptomatic patients and GPs cause symptoms in these patients. In our series of patients, being symptomatic did not have any impact on detection of true polyps (P = 0.71).
Another important factor associated with malignancy in GPs is diameter of polyps[6,20]. Kozuka et al[21] reported that critical limit for differentiation of benign and malignant was 12 mm and suggested cholecystectomy for gallbladder polyps larger than 12 mm. Kubata et al compared postoperative pathologic data of 72 patients with GPs and preoperative ultrasound. They reported 22% of neoplastic polyps of the gallbladder to be larger than 10 mm. They also reported that evaluation of the polyp shape may be beneficial but it is not far enough to distinguish cholesterol polyps from adenoma and cancer[22]. Sugiyama et al[23] have tried to make a distinction between benign and malignant polyps using preoperative USG and endoscopic USG They detected adenoma or cancer in 14% of polyps with diameter of 6-10 mm in preoperative USG. Zielinski et al[2] emphasized that there is a significant increase in the risk of neoplasia in polypoid lesions bigger than 6 mm and they suggest performing cholecystectomy in these patients. In our study, the majority of polyps (73 of 74 cases) smaller than 10 mm were pseudopolyps and the remaining polyps were adenomas. There were no malignant polyps encountered in this size. Eight-four percent of polyps bigger than 10 mm were true polyps (adenoma/adenocancer) and all of the these true polyps were found to be adenocarcinoma. This situation suggests that limit of 10 mm is very important (P = 0.0001). Similarly, no true polyps were detected in the setting of multiple polyps. It is also remarkable that 28% of single polyps were diagnosed with adenocarcinoma. 
Literature suggests that patients over 50 years old, polyps greater than 10 mm, polyps with a broad base or long pedicle, polyps associated with cholecystitis or cholelithiasis, or irregular thickening of the gallbladder in the setting of biliary colic are indications for cholecystectomy[4,23,24]. In our study, 21 (21.2%) of 99 patients with GPs were diagnosed with malignancy, all of whom were older than 50 years with polyps greater than 10 mm and solitary. In addition, success rate of USG to diagnose GP bigger than 10 mm was more evident and an important point. Patients had surgery mostly because of theirs extreme sensitivity and anxiety. We found that surgery was not beneficial in patients with multiple polypoid lesions and polyps smaller than 10 mm. For this reason, surgical team should reassure and relax the patients and avoid unnecessary cholecystectomy operations. 
In conclusion, being male and over 50 years-old having a solitary polyp and bigger than 10 mm benefitted most from cholecystectomy.   
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COMMENTS
Background
Gallbladder polyps (GP) are frequently detected incidentally. They are usually misdiagnosed as gallstones in sonographic examinations. There is not a consensus for treatment and follow-up of GP due to its particularly rare malignancy incidence. There are some risk factors associated with high risk of malignancy. Early diagnosis and surgical treatment of GP effects survival of gallbladder carcinomas. 

Research frontiers
There are many studies investigating risk factors that are increasing malignancy incidence of GP. Age, gender, polyp size, polyp number, accompanying gallstones, inflammatory status of gallbladder are remarkablly defined risk factors. 

Innovations and breakthroughs
All of the malignant polyps were solitary and sized over 10mm in our study. Also a malignant polyp was determined in 44% of the patients aged over 50. We failed to show an association between gender and malignancy for GP. Ultrasonography (US) was more sensitive for polyps sized over 10mm. US is more helpful in showing malignancy for cases with polyps sized over 10mm. 

Applications 
This study will facilitate surgeons decision making for treatment and follow-up of patients with GP. 

Terminology 
Cholesterol polyps/colestherolosis, hyperplastic and adenomateous polyps are defined as pseudopolyps while adenomas and adenocarcinomas are defined as true polyps histopathologically.

Peer review
This manuscript which was written on a subject of considerable controversy in general surgery has been generally well-designed.
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Figure 1 Polyp with 6 mm size and feeding artery are clearly seen in Doppler Ultrasonography.

Figure 2 Distribution of pseudopolyp cases.

Table 1 Characteristics of cases according to the criterias analysed in 99 patients diagnosed with Gallbladder polyps in histopathologic examination
	    Characteristics
Pathology result
	Pseudopolyp (n = 77)
	True Polyp (n = 22)
	
P value1

	
	
	Adenocarcinoma
	Adenoma
	

	
Sex
	Woman 
	51
	10
	1
	0.33

	
	Man 
	26
	11
	0
	

	
Age (yr)
	< 50
	52
	1
	1
	< 0.0001

	
	≥ 50
	25
	20
	0
	

	
Symptoms 
	Yes 
	24
	9
	0
	0.62

	
	No 
	53
	12
	1
	

	Number
	Multiple
	23
	0
	0
	0.01

	
	Single
	54
	21
	1
	

	
sıze
	≤ 10 mm
	73
	0
	1
	< 0.0001

	
	> 10 mm
	4
	21
	0
	


1In terms of true polyp incidence between data.





