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ABSTRACT

Objective: The aim of this study is to determine risk factors for malignancy in gallbladder polyps.
Method: 92 patients who underwent laparoscopic cholecystectomy due to gallbladder polyp were retrospectively analyzed. Demographic 
data of the patients, size and number of polyp, the presence of gallstones and histopathological features of the polyps were recorded.
Results: 92 patients were included. Mean age was 45.78±11.21 years (21-72). 59 of the patients (64.1%) were female and 33 (35.9%) were 
male. Mean polyp size was 8.17±2.19 mm and 35 patients (38.0%) had a single polyp, while 57 (62.0%) had multiple polyps (≥2). 47 of the 
patients (51.1%) had gallstone disease, while 45 (48.9%) had no stone disease. Benign polyps (Group 1) were found in 79 patients (85.9%) 
and adenocarcinomas (Group 2) were found in 13 (14.1%). Of the benign polyps, 71 (77.1%) were non-neoplastic polyps and 8 (8.8%) were 
neoplastic polyps (adenomas). Of the 13 patients with adenocarcinomas, 11 (11.9%) were T1a and 2 (2.2%) were T1b. Mean age was 
44.32±11.03 years in Group 1 and 54.61±8.07 years in Group 2, the latter being significantly older (p=0.002). Mean polyp size was 7.47±5.51 
mm in Group 1 and 12.46±1.89 mm in Group 2, with a significant difference (p<0.001). The cut-off value to detect malignant polyps was a 
polyp size of 10.5 mm with 92.3% sensitivity, 84.8% specificity, and 0.934 accuracy (p< 0.001). The cut-off value to detect malignant polyps 
was an age of 50.5 years with 76.9% sensitivity, 67.1% specificity, and 0.767 accuracy (p=0.002). Polyp size and age were important risk 
factors for malignant gallbladder polyps (p<0.001, OR=2.313; 95% CI: 1.502–3.561), (p=0.004, OR=1.100, 95% CI: 1.030–1.175).
Conclusion: We recommend cholecystectomy for asymptomatic patients aged above 50.5 years with gallbladder polyps larger than 10.5 mm 
due to the increased risk of malignancy.
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ÖZ

Amaç: Bu çalışmanın amacı safra kesesi poliplerinde malignite için risk faktörlerini belirlemektir.
Yöntem: Safra kesesi polipi nedeniyle laparoskopik kolesistektomi uygulanan 92 hasta geriye dönük olarak incelendi. Hastaların demografik 
verileri, polip boyutu ve sayısı, safra taşı varlığı ve poliplerin histopatolojik özellikleri kaydedildi.
Bulgular: 92 hasta dahil edildi. Ortalama yaş 45,78 ± 11,21 yıl (21-72) idi. Hastaların 59'u (64.1%) kadın, 33'ü (35.9%) erkekti. Ortalama polip 
boyutu 8.17 ± 2.19 mm ve 35 hastada (38.0%) tek polip varken 57 hastada (62.0%) çoklu polip (≥2) vardı. Hastaların 47'sinde (51.1%) safra 
taşı hastalığı varken 45'inde (48.9%) taş hastalığı yoktu. Benign polipler (Grup 1) 79 hastada (85,9%), adenokarsinomlar (Grup 2) 13 (14,1%) 
hastada saptandı. Benign poliplerin 71'i (77,1%) neoplastik olmayan polip ve 8'i (8,8%) neoplastik polip (adenom) idi. Adenokarsinomlu 13 
hastanın 11'i (11.9%) T1a ve 2'si (2.2%) T1b idi. Grup 1'de ortalama yaş 44,32 ± 11,03, Grup 2'de 54,61 ± 8,07 yıldı ve Grup 2'de anlamlı olarak 
daha yaşlıydı (p = 0,002). Ortalama polip boyutu Grup 1'de 7,47 ± 5,51 mm, Grup 2'de 12,46 ± 1,89 mm idi ve anlamlı bir farkla (p <0,001). 
Malign polipleri tespit etmek için kesme değeri, 92,3% duyarlılık, 84,8% özgüllük ve 0,934 doğrulukla 10,5 mm polip boyutuydu (p <0,001). 
Malign polipleri tespit etmek için kesme değeri, 76,9% duyarlılık, 67,1% özgüllük ve 0,767 doğruluk ile 50,5 yaş idi (p = 0,002). Polip boyutu 
ve yaş, malign safra kesesi polipleri için önemli risk faktörleriydi (p <0.001, OR = 2.313; 95% CI: 1.502–3.561), (p = 0.004, OR = 1.100, 95% CI: 
1.030–1.175).
Sonuç: Malignite riskinin artması nedeniyle safra kesesi polipleri 10.5 mm'den büyük olan 50.5 yaş üstü asemptomatik hastalara 
kolesistektomi öneriyoruz.
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INTRODUCTION

A gallbladder polyp (GP) is defined as a mucosal 
swelling that protrudes into the lumen. It occurs in 
nearly 5% of the general population. GPs are often 
detected incidentally during radiological imaging or 
by pathological examination following 
cholecystectomy (1). GPs were first divided into two 
groups as non-neoplastic (cholesterol polyps, 
inflammatory polyps, and adenomyomatous 
hyperplasia) and neoplastic polyps (adenomas) by 
Christensen and Ishak (2) in 1970. Non-neoplastic 
polyps mostly consist of cholesterol polyps (60-70%), 
while neoplastic polyps are mostly gallbladder 
adenomas (1-5%) (1-3). The literature reports that 0% 
to 27% of GPs are malignant (4-8). Since gallbladder 
cancer (adenocarcinoma) has a poor prognosis (3), 
distinguishing between benign and malignant polyps 
is crucial. The increased malignancy risk of GPs is 
associated with various factors, although without 
any  clear consensus on the matter. Most authors 
report increased polyp size (≥10 mm) and advanced 
age (>50) to be the most important risk factors for 
malignant transformation (1,5,6,8), while others suggest 
that polyps <10 mm should also be closely monitored 
due to their malignant potential (9,10). 

Five -year survival rates  have been reported as 
95-99% in stage 1, and  as 70% in stage 2 gallbladder 
cancers. This rate decreases to 5-12% for patients at 
stages 3 and 4 (11-13).

The aim of this study was to determine the  risk 
factors for malignancy in gallbladder polyps.

MATERIALS and METHODS

Data belonging to 92 patients undergoing 
laparoscopic cholecystectomy for GP between 2015 
and 2020 were analysed retrospectively. Approval 
for the research was obtained from the local ethics 
committee. Informed consent forms were signed by 
the patients. All patients were diagnosed by 
abdominal ultrasonography preoperatively. Surgical 
indication was decided as the presence of single 
polyp over ≥1 cm , multiple polyps and gallstone 
disease and symptoms for small ones. Patients over 
18 years of age were included. Those with definite 
evidence of malignancy such as local organ invasion 

and metastasis by preoperative imaging were 
excluded. 

Demographic data like age and sex were recorded. 
The size and number of polyps and the presence of 
gallstones were recorded based on the preoperative 
ultrasonography reports.  The histopathological 
results of the polyps were also recorded. 

The patients were categorized into two groups as 
benign (Group 1) and malignant (Group 2) according 
to histopathological findings. The benign group 
comprised non-neoplastic and neoplastic polyps 
(adenomas), and the malignant group consisted of 
adenocarcinomas. The malignant group was further 
classified as either T1a or T1b according to the TNM 
system. The T1a group did not undergo any  additional 
surgical intervention after diagnosis, but the T1b 
group underwent segment 4b-5 resection and lymph 
node dissection. 

Statistical Method
Categorical variables were presented as frequency 
and percentage and continuous variables as means 
and standard deviation. The normality of continuous 
variables was tested using the Shapiro-Wilk test. 
Student’s T-test was used to compare normally 
distributed continuous variables, and  Mann-Whitney 
U test to compare non-normally distributed 
continuous variables. Chi-square test was used to 
compare categorical variables. The ROC curve was 
used to determine the optimum cut-off values for 
the probability of malignancy. Variables that showed 
significant correlation in the univariate analysis were 
evaluated by multivariate binary logistic regression 
analysis to determine the risk factors for malignant 
gallbladder polyps, and to calsulate  the odds ratio. 
All analyses were performed using the Statistical 
Package for the Social Sciences for Windows version 
22.0 (SPSS Inc., Chicago, Illinois, USA). The level of 
statistical significance was set at p<0.05.

RESULTS

A total of 92 patients were included. Mean age was 
45.78±11.21 years (21-72). Fifty-nine  patients 
(64.1%) were female and 33 (35.9%) were male. 
Mean polyp size was 8.17±2.19 mm and 35 patients 
(38.0%) had a single polyp, while 57 (62.0%) had 
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multiple polyps (≥2). Forty-seven  patients (51.1%) 
had,  45 (48.9%) had not gallstone disease. According 
to the pathology reports, benign polyps (Group 1) 
were found in 79 (85.9%) and adenocarcinomas 
(Group 2) in 13 (14.1%) patients. Histopathological 
examination of the benign polyps revealed the 
presence of non-neoplastic polyps in 71 (77.1%), and  
neoplastic polyps (adenomas) in  8 (8.8%) patients. 
Thirtreen  patients with adenocarcinomas had  stage 
T1a  (n=11 :11.9%) and T1b (n=2 :2.2%) disease  
(Table 1.)

Mean age was 44.32±11.03 years in Group 1 and 
54.61±8.07 years in Group 2, the latter being 
significantly older (p=0.002). Mean polyp size was 
7.47±5.51 mm in Group 1 and 12.46±1.89 mm in 
Group 2, with a significant difference (p<0.001).  In 
Group 1, the number of polyps ≥2 in size were  
significantly  more (p=0.019). There was no difference 
between the groups in terms of gender (p=0.764) 
(Table 2).

Table 1. Demographic data.

Age (years) 45.78±11.21 (21-72)

Gender

   Female 59 (64.1%)

   Male 33 (35.6,9%)

Polyp size (mm) 8.17±2.19

Presence of gallstones

   Yes 47 (51.1%)

   No 45 (48.9%)

Number of polyps

   1 35 (38.0%)

   ≥2 57 (62.0%)

Histopathology

   Benign 79 (85.9%)

      Non-neoplastic 71 (77.1%)

      Neoplastic (adenoma) 8 (8.8%)

   Malignant (adenocarcinoma) 13 (14.1%)

       T1a 11 (11.9%)

       T1b 2 (2.2%)

The categorical variables were presented as frequencies and 
percentages and the continuous variables were expressed as 
means and standard deviation.

Table 2. Comparison of groups.

Group 1 (n=79) Group 2 (n=13) p value

Age (years) 44.32±11.03 54.61±8.07 0.002 *

Gender

   Female 50 (63.3%) 9 (69.2%) 0.764 †

   Male 29 (36.7%) 4 (30.8%)

Polyp size (mm) 7.47±5.51 12.46±1.89 <0.001 **

Presence of gallstones

   Yes 40 (50.6%) 8 (61.5%) 0.552 †

   No 39 (49.4%) 5 (38.5%)

Number of polyps

   1 27 (34.2%) 8 (61.5%) 0.059 †

   ≥2 52 (65.8%) 5 (38.5%)

* Student T test ** Mann Whitney U test † Chi-square test was used for statistical analysis. p <0.005 was considered significant.

Table 3. Risk factors for malignant gallbladder polyps.

S.E Exp (β) (95% CI) p value

Gender 0.645 1.305 (0.369-4.617) 0.680

Polyp size (mm) 0.220 2.313 (1.502-3.561) <0.001

Age 0.034 1.100 (1.030-1.175) 0.004

Number of polyps 0.617 3.081 (0.919-10.336) 0.068

Presence of gallstones 0.762 1.667 (0.374-7.424) 0.503

Multivariate binary logistic regression analysis was performed for variables that showed a significant relationship in univariate analysis. SE: 
standard error; Exp (β): odds ratio; CI: confidence interval. p <0.005 was considered significant.
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The cut-off value  of 10.5 mm for polyp size in the 
prediction of  malignant polyps had  92.3% sensitivity, 
84.8% specificity, and 0.934 (95% Cl: 0.881–0.987) 
accuracy (p< 0.001) (Figure 1).  Similarly, the cut-off 
value of  50.5 years in the prediction of malignant 
polyps  had  76.9% sensitivity, 67.1% specificity, and 
0.767 (95% Cl: 0.655–0.878) accuracy (p=0.002) 
(Figure 2). 

Polyp size and patient’s  age were important risk 
factors for malignant gallbladder polyps (p<0.001, 
OR=2.313; 95% CI: 1.502–3.561), (p=0.004, 
OR=1.100, 95% CI: 1.030–1.175) (Table 3). 

DISCUSSION

GPs are very important common lesions of the 
gallbladder, because of their association with 
malignancy. With the widespread use of imaging 
methods in recent years, they are being diagnosed at 
higher rates. The most common histopathological 
type of malignancies arising from GPs is 
adenocarcinomas. Survival rates for gallbladder 
cancer are very low. Thus, early detection of 
malignant polyps is of key importance for a better 
prognosis. To date, various clinical, radiological, and 

pathological characteristics have been suggested to 
be predictors for malignancy. Unfortunately, there is 
still a lack of  evidence-based clinical guidelines on 
the correlation between GP and cancer regarding 
potential predictive malignancy factors. Similar to 
the literature, we found malignant GPs in 14.1% of 
our cases.  

Medical conditions such as polyp size, advanced age, 
male gender, presence of gallstones, solitary and 
sessile polyps, rapid growth, ethnicity, diabetes 
mellitus, and primary sclerosing cholangitis have 
been identified as risk factors for malignant GPs 
(1,6,8,15,14-20). The size of GP remains the most important 
risk factor.  Studies have shown that malignant 
polyps often tend to be larger than benign polyps.  
Kubota K et al. (6) reported that 88% of malignant 
polyps were larger than 10 mm, and in  
adenocarcinoma patients, 75% of them were larger 
than 10 mm at diagnosis.  Likewise, Terzi C et al. 
reported in their series  of 100 cases that 88% of 
malignant polyps were larger than 10 mm (8). One 
systematic review on risk factors for malignancy in 
gallbladder polyps found that 84.7% of malignant 
polyps were larger than 10 mm. It has also been 
found that, in polyps smaller than 4.15 mm, the 

Figure 1. Receiver operating characteristic curves for 10.5 mm size 
of gallbladder polyp are shown. The area under the curve is 0.934 
(95% Cl: 0.881–0.987; p <0.001) for the polyp size. The cut-off 
value of  10.5 mm  for gallbladder polyp size had  92.3% sensitivity 
and 84.8%, predictive value for detecting malignant polyps.

Figure 2. Receiver operating characteristic curves for 50.5 years 
of age are shown. The area under the curve is 0.767 (95% Cl: 
0.655–0.878; p= 0.002) for age. The sensitivity and predictive 
value of this cut-off value for age for detecting malignant polyps 
were 76.9% and 67.1%, respectively.
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probability of malignancy is almost zero (14). Kwon W 
et al. (16), Park JY et al. (18), and Sarkut P et al. (20) 
reported that a polyp size of 10 mm was a risk factor 
for malignancy. Some studies also argue that polyps 
smaller than 10 mm should also be considered due 
to their malignant potential (9), while Kasle D et al. (7) 
reported foci  of carcinoma in 7 mm gall bladder 
polyps, and Zielinski MD (21) et al. recommended 
surgical resection for polyps larger than 6 mm due to 
a significant risk of malignancy. Wennmacker S et al. 
emphasized that 32% of patients with neoplastic 
polyps (18% of gallbladder cancers and 53% of 
precursor lesions) were deprived of surgery based 
on the 10 mm threshold criterion alone (22). The ROC 
curve analysis  in our research has showed that 
polyp size of 10.5 mm is the most appropriate cut-off 
value for distinguishing malignancy with 92.3% 
sensitivity and 84.8% specificity, with polyp size 
being an independent risk factor for malignant GPs.  
These results also support the international 
guidelines that advocate cholecystectomy for GPs 
larger than 10 mm (23,24).

In most cancers, risk increases with age, and a 
similar pattern should be expected in gallbladder 
cancer. Various age cut-off values as indicated in 
parentheses were considered risk factors for 
malignant GPs by Terzi C et al. (8 (60),  Park JY et al. (18) 
(57), Sarkut P et al. (20) (50), and Cha BH et al. (25) (65).  
Despite the differences in age cut-off values in 
various studies, the consensus holds that malignant 
polyps are more common in patients aged between 
50-65 years (8,14,16,18,20,25). Here, similarly, we found a 
mean age of about 54.61 years in patients with 
malignant GPs at 76.9% sensitivity and 67.1% 
specificity, although the optimum cut-off value to 
detect malignant GPs was 50.5 years. Age was found 
to be a risk factor for malignant GP in our multivariate 
analysis.

Some studies suggest that GP is more common in 
men (21), while others report the opposite (14,18), with 
some suggesting lack of  gender differences (8,12). 
Thus, the effect of gender on malignant 
transformation has not been reported clearly (8,12,16,18-

20). We found no correlation specific to gender in the 
occurrence of malignant GPs, consistent with the 
findings of some studies in the literature. Data on 
the effect of presence of gallstone disease on 

malignant transformation remains controversial. 
Both Terzi C et al. (8) and Park JY et al. (18) reported 
presence of gallstone disease to be a risk factor for 
malignant GPs.  Aldouri AQ et al. (19) revealed an 
increased risk of malignancy in the presence of 
gallstones in their large series including 71,000 
patients, although findings on the contrary still exist 
in the literature (16,26,27). In our study, we found no 
definite correlation between presence of gallstone 
disease and malignant GP. There are differing 
opinions regarding a correlation between the 
number of polyps and malignancy. Some data 
suggest that single polyps have more malignant 
potential (14,16,19), while others argue for a lack of 
difference between single and multiple polyps in 
terms of malignancy risk (8,21,25,26). According to our 
findings, the presence of single or multiple polyps 
was not a risk factor for malignant GP.  The gallbladder 
wall consists of a mucosa, lamina propria, thin 
muscle layer, intramuscular connective tissue, and 
serosa. Most surgeons agree that simple 
cholecystectomy is adequate to treat T1a, but when 
malignancy is diagnosed in the muscle layer after 
cholecystectomy (T1b), lymphadenectomy with 
segment 4b – 5 resections is recommended (11-13). 
Similarly, we performed staged surgery on patients 
with T1b.  

Our research may have limitations in terms of the 
generalization of our findings, given the small 
number of patients in the sample and the 
retrospective and single-center nature of the study. 
Despite all these limitations, we believe that our 
findings will contribute to the literature in the 
assessment of risk factors for malignancy and 
shaping the treatment for gallbladder polyps. 

CONCLUSION

According to the results of our study, we recommend 
cholecystectomy for asymptomatic patients aged 
above 50.5 years with gallbladder polyps larger than 
10.5 mm due to the increased risk of malignancy, 
regardless of gender and the number of polyps or 
the presence of gallstone disease. These risk factors 
should be taken into consideration to prevent 
delayed diagnosis or treatment in potential cancer 
cases. 
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