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INTRODUCTION 

A gallbladder (GB) polypoid lesion refers to any lesion elevat-
ed from the surface of the GB mucosa.1 The presenting symp-
toms of GB polypoid lesions are nonspecific and vague, and 
in many cases, asymptomatic. For such reasons, most GB pol-
ypoid lesions are detected incidentally on abdominal ultraso-
nography (US). Although most such lesions are benign, sever-
al early GB cancers do present as polypoid lesions.2,3 Therefore, 
GB polypoid lesions have important clinical significance. 

Recently, with the increasing number of people receiving 
health screening examinations and the rapid increase in the 
use of US, the detection of GB polypoid lesions is increasing. 
The prevalence of GB polypoid lesions varies from 1.3% to 9.5% 
based on region and race.4-8 According to a 2006 Korean report, 
the prevalence of GB polypoid lesions was 2.2%,8 which was 
relatively lower than those reported from other regions.

Risk factors for GB polypoid lesions in previous studies in-
cluded a high body mass index (BMI), male gender, chronic 
hepatitis B (CHB), chronic hepatitis C, old age, serum choles-
terol level, and metabolic syndrome (MS), although the factors 
varied among the different reports.4-9 

The aims of this study were to evaluate the prevalence of GB 
polypoid lesions and to determine risk factors for these lesions 
in a healthy Korean population. The risk factors for solitary pol-
ypoid lesions and the presence of stones in lesions were also 
analyzed.
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MATERIALS AND METHODS

Subjects
Between January 2010 and December 2012, 23827 South Kore-
ans who underwent abdominal US for health screening exami-
nations at Chung-Ang University Hospital in Seoul, Korea, were 
retrospectively identified. The GB polypoid lesion group was 
compared with a control group (without lesions), which was 
established based on a 1:2 ratio matching for age and sex. We 
performed the matching using random sampling after stratifi-
cation by age and gender in the control group to compensate 
for the age and gender differences between the GB polypoid le-
sion and control groups.

Diagnosis of GB polypoid lesions
Two radiologists with over 10 years of experience each diag-
nosed the presence of GB polypoid lesions based on the ab-
dominal US (Sequoia 512, Acuson, Mountain View, CA, USA). 
GB polypoid lesions were identified on abdominal US as fixed, 
hyperechoic material protruding from the GB wall into the lu-
men without an acoustic shadow, characterized by the absence 
of shift with positional change.10 The number and diameter of 
the largest polypoid lesion were recorded.

Prevalence and risk factor analysis
We evaluated the prevalence of and the risk factors for GB pol-
ypoid lesions between the polypoid lesion group and the 
1:2-matched control group. We compared overweight status, 
MS, fasting glucose, CHB, chronic hepatitis C, total cholesterol, 
triglyceride (TG), high-density lipoprotein (HDL) cholesterol, 
low-density lipoprotein (LDL) cholesterol, infection with gas-
tric Helicobacter pylori (HP) based on a biopsy of mucosa in the 
gastric antrum and body or a Campylobacter-like organism 
test, and presence of colon polyps for those who underwent 
colonoscopy procedures. In addition, the risk factors for a sin-
gular stone and the presence of stones were evaluated in the 
GB polypoid lesion group. Overweight status was defined as a 
BMI of over 23 kg/m2.11 According to the National Cholesterol 
Education Program-Adult Treatment Panel III criteria,9 MS was 
defined when three or more of the following criteria were sat-
isfied: 1) abdominal obesity: waist circumference of >90 cm in 
men and >85 cm in women; 2) hypertriglyceridemia: ≥1.7 mmol/
L (150 mg/dL); 3) low HDL cholesterol: <1.03 mmol/L (40 mg/
dL) in men and <1.29 mmol/L (50 mg/dL) in women; 4) high 
blood pressure: ≥130/85 mm Hg; and 5) high fasting glucose: 
≥6.1 mmol/L (110 mg/dL). 

Statistics
The sample size was calculated to detect a 1.23-fold increase 
in the odds of development of a GB polypoid lesion in the pres-
ence of one specific risk factor with 5% significance and 80% 
power. The calculation showed that 2378 cases, each with two 
matched controls, would be necessary to show such an associ-

ation. 
For continuous variables, the distribution of the data was first 

evaluated for normality using the Kolmogrov-Smirnov test. As 
not all of the variables passed the normality test, we addition-
ally checked Q-Q plots. As total and LDL cholesterol did not 
indicate significant deviation from linearity, we allowed the 
normal assumption of a parametric test. Normally distributed 
data are presented as means±standard deviations, and the 
groups were compared using Student’s t-tests. Non-normally 
distributed data are expressed as medians (P25–P75), and these 
data were analyzed using Mann-Whitney U tests. Descriptive 
variables were subjected to χ2 analysis or Fisher’s exact test, as 
appropriate, and results are presented as absolute numbers 
(%). To identify the significant risk factors for GB polypoid le-
sions, solitary polyps, and stones with GB polypoid lesions, 
multiple logistic regression with backward selection was used. 
The multi-collinearity diagnostic indicated no multi-collineari-
ty issues (condition indices <30; VIF values <10) between the 
chosen independent variables in this study. Factors that had 
univariate p values of <0.1 were included for multivariate analy-
sis. A p value of <0.05 was considered to be statistically signifi-
cant. All statistical analyses were performed using SPSS 18.0 
(IBM Corp., Armonk, NY, USA). 

RESULTS

Patient characteristics and prevalence of GB polypoid 
lesions 
The mean age of the entire cohort was 45.7 years (range, 14–89 
years), and 13870 (58.2%) of the patients were men. GB polyp-
oid lesions were identified in 2378 patients among the entire 
cohort. In the lesion group, the prevalence was 9.96%; 1568 pa-
tients (65.9%) were male and 810 (34.1%) were female; and the 
mean age was 45.9 years (range, 21–76 years) for males and 45.6 
years (range, 21–83 years) for females. 

Risk factors for GB polypoid lesions 
On characteristics and univariate analyses, a low level of serum 
HDL cholesterol, CHB, and MS were found to be risk factors 
(Table 1 and 2). On multivariate analysis with logistic regres-
sion, CHB [odds ratio (OR) 1.403; 95% confidence interval (CI) 
1.095–1.797; p=0.007] was an independent risk factor for GB 
polypoid lesions, in addition to MS (OR 1.748; 95% CI 1.489–
2.051; p<0.001) (Table 2). 
 

Risk factors for solitary GB polypoid lesions
Among 2378 patients, 768 (32.3%) had a solitary polypoid le-
sion, and 1610 (67.7%) had multiple lesions. In characteristics 
and univariate analyses, overweight status, serum TG, serum 
HDL cholesterol, CHB, and MS were factors for the multiplicity 
of GB polypoid lesions (Table 3 and 4). On multivariate analy-
sis, CHB (OR 1.802; 95% CI 1.135–2.865; p=0.012) and MS (OR 
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1.414; 95% CI 1.046–1.912; p=0.024) were found to be risk fac-
tors for multiple GB polypoid lesions when compared with 
solitary GB polypoid lesions (Table 4).

Risk factors for the presence of stones with GB polypoid 
lesions
Among 2378 patients, 119 (5.0%) had GB stones. On univari-
ate analysis, overweight status, MS, and gastric HP infection 
were found to be risk factors (Table 5 and 6). On multivariate 
analysis, only gastric HP infection was an independent risk fac-
tor for the presence of stones with GB polypoid lesions (OR 
2.933; 95% CI 1.185–7.246; p=0.020) (Table 6).

DISCUSSION

Abdominal US is widely used and is the most important tool for 

the diagnosis of GB polypoid lesions. In recent years, the wide-
spread and frequent use of US has increased the rate of inci-
dental detection of GB polypoid lesions. As most lesions are de-
tected incidentally during US, it is difficult to accurately measure 
its prevalence. The prevalence of GB polypoid lesions varies 
among countries and studies. In Denmark, the prevalence was 
4.6% in men and 4.3% in women.5 In Japan, the overall preva-
lence was 5.3% (6.3% in men, 3.5% in women),6 and this was 
6.9% in a Chinese study.4 A Korean study in 1999, which eval-
uated patients who underwent health screening examinations, 
reported the overall prevalence to be 2.94% (3.63% in men, 
2.09% in women).12 Another Korean study in 2012 reported an 
8.5% prevalence.13 In our study, the prevalence rate was 9.96%, 
which was higher than previously reported in Korea. The main 
reason for this increase may be the wider use of US, which cor-
responds with the increasing interest among individuals in 
regular checkups. The incidence of GB polypoid lesions may 

Table 1. Characteristics of the Risk Factors for GB Polypoid Lesions (n=7134)

GB polypoid lesion (n=2378) Control (n=4756) p value
Overweight status* 1354 (56.9%) 2642 (55.6%) 0.266
Fasting glucose (mg/dL)† 93.0 (87.0–100.0) 94.0 (88.0–100.0) 0.421
Total cholesterol (mg/dL) 196.40±36.56 196.92±35.91 0.571
TG (mg/dL)† 96.0 (64.0–146.0) 98.5 (66.0–147.0) 0.162
LDL cholesterol (mg/dL) 122.98±32.44 121.55±31.67 0.074
HDL cholesterol (mg/dL)† 49.0 (43.0–57.0) 50.0 (44.0–58.0) 0.001
Chronic hepatitis B 117 (4.9%) 162 (3.4%) 0.002
Chronic hepatitis C 6 (0.3%) 10 (0.2%) 0.723
Metabolic syndrome 307 (12.9%) 373 (7.8%) <0.001
Gastric HP infection 307/646‡ (47.5%) 529/1140‡ (46.4%) 0.637
Colon polyp positive 581/1054§ (55.1%) 980/1782§ (55.0%) 0.947
GB, gallbladder; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori.
Data show mean±standard deviation, median (P25–P75), or absolute number (%). The level of significance is set below 0.05. Data show median (P25–P75) or absolute 
number (%). The level of significance is set below 0.05.
*Overweight status: body mass index over 23 kg/m2, †Data are presented as median (P25–P75) and analyzed using the Mann-Whiteny U test due to abnormal dis-
tribution, ‡Data show positive/esophagogastroduodenoscopy patients, §Data show positive/colonoscopy patients.

Table 2. Univariate and Multivariate Analyses of the Risk Factors for GB Polypoid Lesions (n=7134)

Univariate analysis Multivariate analysis*
OR 95% CI p value OR 95% CI p value

Overweight status† 1.058 0.958–1.168 0.266
Fasting glucose (mg/dL) 0.999 0.996–1.002 0.520
Total cholesterol (mg/dL) 1.000 0.999–1.002 0.571
TG (mg/dL) 1.000 0.999–1.000 0.214
LDL cholesterol (mg/dL) 0.999 0.997–1.000 0.074
HDL cholesterol (mg/dL) 0.993 0.989–0.998 0.004
Chronic hepatitis B 1.467 1.151–1.871 0.002 1.403 1.095–1.797 0.007
Chronic hepatitis C 1.201 0.436–3.307 0.723
Metabolic syndrome 1.742 1.485–2.044 <0.001 1.748 1.489–2.051 <0.001
Gastric HP infection 1.048 0.864–1.271 0.637
Colon polyp positive 1.005 0.863–1.172 0.947
GB, gallbladder; OR, odds ratio; CI, confidence interval; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori. 
*Adjusted for LDL cholesterol, HDL cholesterol, chronic hepatitis B, and metabolic syndrome in logistic regression model, †Overweight status: body mass index 
over 23 kg/m2.
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Table 3. Characteristics of the Risk Factors for GB Solitary Polypoid Lesions (n=2378)

Solitary polyp (n=768) Multiple polyps (n=1610) p value
Overweight status* 402 (52.3%) 952 (59.1%) 0.002
Fasting glucose (mg/dL)† 93.5 (88.0–101.0) 93.0 (87.0–100.0) 0.055
Total cholesterol (mg/dL) 195.9±37.8 196.6±36.0 0.667
TG (mg/dL)† 92.0 (62.0–138.0) 98.0 (65.0–150.0) 0.036
LDL cholesterol (mg/dL) 122.8±32.6 123.2±32.4 0.651
HDL cholesterol (mg/dL)† 50.0 (44.0–58.0) 49.0 (43.0–57.0) 0.010
Chronic hepatitis B 24 (3.1%) 93 (5.8%) 0.014
Chronic hepatitis C 1 (0.1%) 5 (0.3%) 0.412
Metabolic syndrome 84 (10.9%) 223 (13.9%) 0.048
Gastric HP infection 74/169‡ (43.8%) 233/477‡ (48.8%) 0.258
Colon polyp positive 168/311§ (54.0%) 413/743§ (55.6%) 0.641
GB, gallbladder; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori.
Data show mean±standard deviation, median (P25–P75), or absolute number (%). The level of significance is set below 0.05.
*Overweight status: body mass index over 23 kg/m2, †Data are presented as median (P25–P75) and analyzed using the Mann-Whiteny U test due to abnormal dis-
tribution, ‡Data show positive/esophagogastroduodenoscopy patients, §Data show positive/colonoscopy patients.

Table 4. Univariate and Multivariate Analyses of the Risk Factors for GB Solitary Polypoid Lesions (n=2378)

Univariate analysis Multivariate analysis*
OR 95% CI p value OR 95% CI p value

Overweight status† 1.317 1.108–1.566 0.002
Fasting glucose (mg/dL) 0.997 0.993–1.022 0.284
Total cholesterol (mg/dL) 1.001 0.998–1.003 0.667
TG (mg/dL) 1.001 1.000–1.002 0.185
LDL cholesterol (mg/dL) 1.000 0.998–1.003 0.783
HDL cholesterol (mg/dL) 0.991 0.983–0.999 0.026
Chronic hepatitis B 1.771 1.118–2.806 0.015 1.802 1.135–2.865 0.012
Chronic hepatitis C 2.389 0.279–20.487 0.427
Metabolic syndrome 1.309 1.002–1.710 0.048 1.414 1.046–1.912 0.024
Gastric HP infection 1.226 0.861–1.745 0.258
Colon polyp positive 1.065 0.817–1.390 0.641
GB, gallbladder; OR, odds ratio; CI, confidence interval; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori.
*Adjusted for overweight status, HDL cholesterol, chronic hepatitis B, and metabolic syndrome in logistic regression model, †Overweight status: body mass index 
over 23 kg/m2.

Table 5. Characteristics of the Risk Factors for the Presence of Stones with GB Polypoid Lesions (n=2378)

Stone (n=119) No stone (n=2259) p value
Overweight status* 84 (70.6%) 1270 (56.2%) 0.002
Fasting glucose (mg/dL)† 95.0 (89.0–103.0) 93.0 (87.0–100.0) 0.051
Total cholesterol (mg/dL) 194.87±37.20 196.48±36.54 0.638
TG (mg/dL)† 104.0 (69.0–156.0) 96.0 (63.0–146.0) 0.159
LDL cholesterol (mg/dL) 121.13±33.63 123.08±32.38 0.523
HDL cholesterol (mg/dL)† 49.0 (43.0–56.0) 49.0 (43.0–57.0) 0.380
Chronic hepatitis B 4 (3.4%) 117 (5.2%) 0.381
Chronic hepatitis C 1 (0.8%) 5 (0.2%) 0.265
Metabolic syndrome 28 (23.5%) 279 (12.4%) <0.001
Gastric HP infection 25/39‡ (64.1%) 282/607‡ (46.5%) 0.032
Colon polyp positive 33/62§ (53.2%) 548/992§ (55.2%) 0.757
GB, gallbladder; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori.
Data show median (P25–P75) or absolute number (%). The level of significance is set below 0.05.
*Overweight status: body mass index over 23 kg/m2, †Data are presented as median (P25–P75) and analyzed using the Mann-Whiteny U test due to abnormal dis-
tribution, ‡Data show positive/esophagogastroduodenoscopy patients, §Data show positive/colonoscopy patients.
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also be increasing due to the increasing prevalence of MS.14 
However, our study evaluated only people who had more in-
terest in their health. This factor have an influence on assessing 
the prevalence of GB polypoid lesions in the general population.

Cholesterol polyps are the most common type of GB polyp-
oid lesion. Although the etiology is poorly understood, several 
researchers have suggested that cholesterolosis might be de-
rived from the direct deposition of cholesterol from the blood.15 
Others have suggested that alterations in hepatic cholesterol 
metabolism and altered mucosal esterification of free sterols 
from bile may contribute to the development of cholesterolo-
sis. Based on these hypotheses, we analyzed several blood lip-
id components as potential risk factors for GB polypoid le-
sions. However, blood cholesterol concentration was not an 
independent risk factor, and this finding was in agreement 
with previous reports.5,7,8,12,16

There are also reports that hyperglycemia contributes to the 
formation of biliary stones by hindering the contraction of the 
GB and inhibiting the secretion of bile from the liver;7,17 howev-
er, hyperglycemia was not a risk factor for GB polypoid lesions 
in the present study.

MS has become a major public-health concern worldwide, 
and the prevalence of MS has been increasing.18 As in a previ-
ous report,7 we found MS to be a risk factor for GB polypoid le-
sions in our study. In recent years, the increase in MS due to a 
high-calorie and high-fat diet has increased the prevalence of 
GB polypoid lesions as well.

Studies have reported that CHB is a risk factor for GB polyp-
oid lesions,8,12 and in this study as well, CHB was found to be 
an independent risk factor for GB polypoid lesions. CHB is 
known to cause abnormalities in the GB, such as wall thicken-
ing and alterations in the lumen size and volume; however, the 
relationship between CHB and GB polypoid lesions has not 
been delineated clearly. There are two possible explanations 
regarding the relationship between CHB and GB polypoid le-

sions. First, hepatitis B virus that is located in the bile of the GB 
may have a direct influence on the GB mucosa. Second, the 
inflammatory changes in liver parenchyma by CHB may af-
fect the GB mucosa.

In general, a solitary polypoid lesion in the GB is more likely 
to go under malignant transformation than multiple lesions.19 
However, the size of the polypoid lesion is a more important 
factor than the number when estimating the likelihood of ma-
lignant transformtion.20 Although MS and CHB may be risk 
factors for multiple polypoid lesions,21,22 as shown in this study, 
it is hard to conclude that these factors lessen the probability 
of malignant polypoid lesions.

Gastric HP infection is associated with the development of 
GB stones23,24 and is likely involved in the development of bili-
ary tract cancer as well as GB cancer.25 In this study, the group 
with both gallstones and polypoid lesions presented with sig-
nificantly higher rates of HP infection, which implies that HP 
infection is related to stone occurrence rather than polypoid le-
sions. However, more studies are needed to establish the po-
tential relationship between HP infection and malignant trans-
formation of GB polypoid lesions, which may be caused by 
aggravation of the GB mucosal lesions (hyperplasia, metapla-
sia, or lymphoid infiltration)26 or by the development of gall-
stones.

In conclusion, the prevalence of GB polypoid lesions in a 
healthy Korean population was 9.96%. Healthy Koreans with 
CHB and MS should be screened for GB polypoid lesions. CHB, 
MS, and gastric HP infection were risk factors for multiple GB 
polypoid lesions and the presence of stones. 

Therefore, cases of CHB and MS need to be carefully exam-
ined to screen for GB polypoid lesions. In addition, patients 
with GB polypoid lesions who have MS or gastric HP positivity 
should undergo additional workup for the detection of GB 
stones.

Table 6. Univariate and Multivariate Analyses of the Risk Factors for the Presence of Stones with GB Polypoid lesions (n=2378)

Univariate analysis Multivariate analysis*
OR 95% CI p value OR 95% CI p value

Overweight status† 1.317 1.108–1.566 0.002
Fasting glucose (mg/dL) 0.997 0.993–1.002 0.284
Total cholesterol (mg/dL) 1.001 0.998–1.003 0.667
TG (mg/dL) 1.001 1.000–1.002 0.185
LDL cholesterol (mg/dL) 1.000 0.998–1.003 0.874
HDL cholesterol (mg/dL) 0.991 0.983–0.999 0.026
Chronic hepatitis B 1.567 0.569–4.321 0.384
Chronic hepatitis C 3.820 0.443–32.961 0.265
Metabolic syndrome 1.309 1.002–1.710 0.048
Gastric HP infection 2.932 1.187–7.246 0.031 2.933 1.185–7.246 0.020
Colon polyp positive 1.065 0.817–1.390 0.641
GB, gallbladder; OR, odds ratio; CI, confidence interval; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein; HP, Helicobacter pylori. 
*Adjusted for overweight status, HDL cholesterol, metabolic syndrome, and gastric HP infection in logistic regression model, †Overweight status: body mass index 
over 23 kg/m2.
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