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Introduction

Gallbladder polyps (GBPs) are lesions that project from 
the gallbladder wall into the lumen. The widespread use of 
abdominal imaging techniques has led to a dramatic increase 

in the diagnosis of GBP (1-4). GBPs are broadly classified 
as non-neoplastic and neoplastic polyps (5,6). Cholesterol 
polyps are the most common type of non-neoplastic polyps. 
Some of the benign neoplastic polyps such as adenomas 
are considered pre-malignant lesions. Adenomas constitute 
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10% of GBPs and are found in approximately 1% of 
cholecystectomy specimens (7). 

Current guidelines for management of GBPs are 
mainly focused on their size; diameter ≥1 cm is the most 
commonly accepted indication for cholecystectomy (1,8-11).  
However, a considerable proportion of resected GBPs that 
are ≥1 cm in size turn out to be non-neoplastic polyps. 
Moreover, there are few reported cases of malignant 
transformation of GBPs sized <1 cm (12-16). Hence, some 
clinicians hesitate to recommend surgery based on the 
guideline of diameter ≥1 cm.

Malignant polyps account for 1–20% of the resected 
GBPs (11,17-19). Owing to the poor prognosis of 
gallbladder carcinoma, early diagnosis of malignant polyps 
and GBPs with malignant potential is a key imperative. 
Several studies have sought to identify risk factors that 
can help differentiate benign from malignant polyps 
preoperatively (10,11,20-22). Previous reports defined all 
gallbladder carcinomas as malignant polyps, which may 
not reflect the real possibility of malignant transformation 
of GBPs. Differentiation between malignant and benign 
lesions, as well as between neoplastic and non-neoplastic 
polyps is a clinical challenge. 

We retrospectively evaluated clinical and sonographic 
data of patients with pathologically-proven GBPs after 
cholecystectomy over a 14-year period at the China-

Japan Friendship Hospital. The objective was to identify 
the risk factors for neoplastic polyps and provide a precise 
management strategy for GBPs to avoid unnecessary 
cholecystectomy without the risk of missing premalignant 
and malignant polyps.

Methods

Patients and design

We col lected and analyzed data  of  pat ients  with 
pathologically proven GBP or gallbladder carcinoma after 
cholecystectomy between January 2003 and December 
2016 at the Department of General Surgery, China-Japan 
Friendship Hospital. Patients with incomplete clinical or 
sonographic data and those with gallbladder carcinoma 
without residual adenomatous tissue in pathologic specimen 
were excluded.

A total  of 686 patients with GBPs or adenoma 
canceration were enrolled in this study. According to 
histopathology results, patients were classified into three 
groups: non-neoplastic polyp group (n=542); benign 
neoplastic polyp group (n=134; referred to as adenoma); 
adenoma canceration group (n=10). The detailed algorithm 
for enrollment and grouping of patients is shown in Figure 1. 
The study protocol was approved by the ethics committee 

Figure 1 Schematic illustration of the study population and the patient-selection criteria. GBP, gallbladder polyp.
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of the China-Japan Friendship Hospital.
Medical records of patients including clinical features, 

ultrasound findings, and results of laboratory investigations 
and histopathological examination were retrospectively 
reviewed. Clinical features included age, sex, duration 
between diagnosis and surgery, symptoms, and presence 
of diabetes mellitus (DM). Ultrasound reports  were 
retrospectively reviewed by an expert and data pertaining 
to size and number of polyps, echo pattern, and blood 
flow were recorded. Laboratory data included the routine 
chemistry panel, fasting blood glucose level, lipid profile, 
hepatitis virus panel, and tumor markers. Pathologic 
findings were assimilated from the original reports.

Statistical analysis

Statistical analysis was performed using SPSS 21.0 software 

(SPSS Inc., Chicago, IL, USA). Continuous variables are 
presented as mean ± standard deviation (SD) or as median 
(25th percentile, 75th percentile). Multigroup comparison of 
enumeration data were performed using one-way Analysis 
of Variance (ANOVA). Non-normally distributed variables 
were first ranked. For two group comparison, normally 
distributed variables were compared using Student’s t-test 
for two independent samples. The Mann-Whitney U test 
was used for non-normally distributed variables. Categorical 
variables were summarized as frequencies and percentages, 
and intergroup comparisons were conducted using Chi-
squared or Fisher’s exact test. Variables that showed a 
significant association on univariate analysis were included 
in the multivariate binary logistic regression analysis to 
identify significant predictors of neoplastic polyps; P<0.05 
were considered statistically significant. 

Results

Demographic and clinical characteristics

The demographic and clinical characteristics of 686 
patients [303 (44.2%) males and 383 (55.8%) females] 
are summarized in Table 1. The mean age of patients 
was 46.06±12.12 years; 77.3% patients were in the age-
group of 31–60 years. The median time between diagnosis 
and hospital admission for surgery was 24 months. 
Approximately half of all patients showed no symptoms at 
the time of presentation; GBPs were detected on routine 
check-ups.

Based on sonography findings, the mean diameter of 
polyps was 1.14±0.61 cm (range, 0.5–8.4). Three hundred 
twelve (45.5%) patients had solitary polyps, while 374 
(54.5%) patients had multiple polyps. Intralesional blood 
flow was observed in 41 (2.9%) patients. Out of the 686 
patients, 37 (5.4%) had DM. 

Histopathologic characteristics of GBPs

Cholesterol polyps were the most common type of GBPs 
[522 patients (76.1%)]; non-neoplastic polyps also included 
20 patients with hyperplastic polyp, inflammatory polyp, 
or fibrous polyp. Adenomas were found in 134 patients 
(19.5%) while 10 patients had adenoma canceration. The 
overall prevalence of malignant polyps was 1.5% (10/686); 
however, the prevalence increased to 7.0% (10/144) after 
exclusion of non-neoplastic polyps from the denominator, 
given their lack of malignant potential. Gallbladder stones 

Table 1 Demographic and clinical characteristics of the study 
population

Characteristics N=686

Sex, female, n (%) 383 (55.8)

Age (years) 46.06±12.12

Course (months) 24 [3, 60]

Symptoms, n (%)

No 356 (51.9)

Abdominal distension 138 (20.1)

Abdominal pain 181 (26.4)

Others 11 (1.6)

Diabetes mellitus 37 (5.4)

Size of gallbladder polyp (cm) 1.14±0.61 (0.5–8.4)

D <1 241 (35.1%)

1≤ D <1.5 346 (50.4%)

1.5≤ D <2 68 (9.9%)

D ≥2 31 (4.5%)

No. of polyps (solitary/multiple) (n) 312/374

Echogenicity (low/medium/high) (n) 14/576/96

Intralesional blood flow (no/yes) (n) 645/41

Coexisting other gallbladder disease, n (%)

Coexisting gallstones 99 (14.4)

Coexisting cholecystitis 628 (91.5)
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were detected in 99 patients [14.4% (99/686)]. A vast 
majority of patients [628 (91.5%)] showed signs of chronic 
cholecystitis on histopathological examination (Table 1).

Comparison of the cholesterol polyp, adenoma, and 
adenoma canceration groups

We compared the clinical and laboratory features among 
the cholesterol polyp group, adenoma group, and adenoma 
canceration group (Table 2). 

The average age in the adenoma canceration group 
(56.60±9.96 years) was significantly greater than that in 
the adenoma (49.1±13.92 years) and the cholesterol polyp 
(45.23±11.45 years) groups (P=0.001). The median (25th 
percentile, 75th percentile) time between diagnosis and 
admission for surgery in the cholesterol polyp group [24 
(3.5, 60) months] was significantly longer than that in the 
adenoma {12 [2, 60] months} and adenoma canceration [5 
(0.475, 12) months] groups. The percentage of patients 
with symptoms in the cholesterol polyp group (51.4%) 
was significantly higher than that in the adenoma  
group (31.5%). 

The mean diameter of lesions in the cholesterol polyp 
group (0.99±0.32 cm) was significantly smaller than that 
in the adenoma (1.41±0.60 cm) and adenoma canceration 

(3.2±2.06 cm) groups. The percentage of patients with 
a solitary polyp in the cholesterol polyp group [41.6% 
(217/522)] was higher than that in the adenoma group 
[57.5% (77/134)]. Eighty percent patients in the adenoma 
canceration group showed intralesional blood flow, which 
was significantly higher than that in the adenoma [17.2% 
(23/134)] and cholesterol polyp [1.9% (10/522)] groups. 
The percentage of patients with low echogenicity of lesions 
in the adenoma canceration group (50%) was significantly 
higher than that in the adenoma [3.0% (4/134)] and 
cholesterol polyp [1.0% (5/522)] groups.

Histopathology results showed that the percentage of 
patients with coexisting cholecystitis in the cholesterol 
polyp group [97.5% (509/522)] was significantly greater 
than that in the adenoma [72.4% (97/134)] and adenoma 
canceration [40% (4/10)] groups.

Predictive factors for adenomas

In order to identify to risk factors for adenomas, we 
compared the above results between 522 cholesterol 
GBPs and 134 adenomas. For detailed analysis, the age 
was divided into 2 categories using receiver-operator 
characteristic (ROC) curve analysis. A cut-off value of  
49.5 years was associated with 53.0% sensitivity and 63.0% 

Table 2 Clinical and pathological features of patients with cholesterol polyps, adenoma and adenoma canceration

Characteristics
Cholesterol GBP 

(n=522)
Adenoma (n=134)

Adenoma canceration 
(n=10)

P value

Gender, male/female 234/288 59/75 1/9 0.095

Age (years) 45.23±11.45 49.1±13.92* 56.60±9.96# 0.001

Course (months) 24 (3.5, 60) 12 [2, 60]* 5 (0.475, 12)# <0.001

Symptoms 0.002

No/abdominal distention/abdominal pain/others 254/122/141/5 87/11/31/5* 6/1/3/0

Size (cm) 0.99±0.32 1.41±0.60 3.2±2.06 <0.001

D <1.15/1.15≤ D <1.5/1.5≤ D <2/D ≥2 383/104/29/6 45/42/31/16* 0/0/2/8#,† <0.001

No. of polyps (solitary/multiple) 217/305 77/57* 7/3 0.012

Echogenicity (low/medium/high) 5/448/69 4/103/27 5/5/0#,† <0.001

Intralesional blood flow (no/yes) 512/10 111/23* 2/8#,† <0.001

Coexisting gallbladder disease

Coexisting gallstones (−/+) 449/73 113/21 7/3 0.265

Coexisting cholecystitis (−/+) 13/509 37/97* 6/4# <0.001

*, P<0.05 versus cholesterol GBP; #, P<0.05 versus cholesterol GBPs; †, P<0.05 versus adenoma. GBP, gallbladder polyp.
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specificity for diagnosis of adenoma [area under the curve 
(AUC): 0.582]. Similarly, the maximal lesion diameter was 
also divided into 2 categories using ROC curve analysis. 
A cutoff value of 1.15 cm was associated with 66.7% 
sensitivity and 73.8% specificity for diagnosis of adenoma 
(AUC: 0.760) (Figure 2). 

On univariate analysis, several clinical and radiological 
variables showed a significant association with adenoma; 
these included age >49.5 years (P=0.003), polyp size  
>1.15 cm (P<0.001), solitary polyp (P=0.008), intralesional 
blood flow (P<0.001), absence of symptoms (P=0.004), and 
absence of coexisting cholecystitis on histopathological 
examination (P<0.001). On multivariate analysis, polyp 
size (>1.15 cm), intralesional blood flow, and absence of 
histopathological signs of coexisting cholecystitis were 
independent predictors of adenoma [odd ratios (OR): 
4.058 (P<0.001), 6.430 (P=0.001), and 11.762 (P<0.001), 
respectively; Table 3].

Discussion

Management of GBPs has been extensively investigated; 
however,  most  previous  s tudies  were focused on 
distinguishing between malignant and benign polyps 
(6,11,18). Previous reports defined all gallbladder 
carcinomas as malignant polyps; however, more than 
80% gallbladder adenocarcinomas were shown to 
develop from dysplasia or carcinoma in situ, which were 
de novo cancers without preexisting adenomas (15). It is 
believed that adenoma may play a role in some cases of 
gallbladder cancer. The adenoma-carcinoma sequence 
for GBPs has been confirmed and 3–8% of adenomas 
are reported to have malignant potential. In this study, 
adenoma canceration was firstly defined as gallbladder 
adenocarcinoma with residual adenomatous tissue on 
histopathological examination. In our study, adenomas 
accounted for 19.5% (134/686) of all GBPs and the 

Table 3 Results of multivariate logistic regression analysis

Characteristics Odds ratio 95% CI P value

Age (>49.5, years) 1.363 0.739–2.514 0.321

Size (>1.15 cm) 4.058 2.170–7.587 <0.001

Number (solitary) 1.629 0.895–2.966 0.110

Intralesional blood flow 6.430 2.069–19.989 0.001

Non-coexisting cholecystitis 11.762 4.715–29.340 <0.001

Asymptomatic 1.569 0.826–2.982 0.169

CI, confidence interval.

Figure 2 Receiver-operator characteristic curve of age and size of the polypoid lesions of the gallbladder.
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prevalence of malignant transformation among adenomas 
was 7.0% (10/144). As for the high malignant potential 
of adenoma and the unknown mechanism of canceration, 
it is important to distinguish adenoma accurately among 
clinically diagnosed GBPs.

The risk factors for malignant polyps in previous reports 
included advanced age, polyp size, sessile morphology of 
GBPs, presence of symptoms, associated stones, presence 
of DM, and rapid polyp growth (14,23,24). These reports 
defined all gallbladder carcinomas as malignant polyps, 
which we believe does not reflect the real possibility of 
malignant transformation of GBPs.

We found no sex-specific predilection of GBPs, which 
is consistent with the results of previous studies (22,25). 
Females were more susceptible to GBPs in this study 
(female:male ratio, 1.26:1). Many studies have demonstrated 
that older age is associated with increased risk of malignant 
polyps (11,24). The age threshold varied across studies, for 
example, 50 (22,25), 57 (11), or 65 years (23). The mean age 
in our study population was 46.06±12.12 years with a higher 
proportion of patients in the third, fourth, and fifth decades 
of life. The youngest patient in the adenoma canceration 
group was 43 years of age, while 80% patients were older 
than 60 years. Patients in the adenoma canceration group 
were significantly older than those in the adenoma and 
cholesterol polyp groups. Univariate analysis revealed 
a significant association between age >49.5 years and 
adenoma; however, on multivariate analysis, the association 
was not statistically significant.

It is not clear whether there is a relationship between 
the symptoms and risk of malignancy. Some studies found 
an association between symptoms and malignancy (11,26). 
However, others found no relationship between the two 
on multivariate analysis (27). In our study, 48.1% patients 
had symptoms; most common symptoms were right upper 
quadrant pain, abdominal distension, nausea, and dyspepsia. 
The cholesterol polyp group had a significantly higher 
percentage of symptomatic patients. On univariate analysis, 
asymptomatic polyp was a risk factor for adenoma; however, 
no association between symptoms and adenoma was 
observed on multivariate analysis. It is uncertain whether 
the polyps were the original cause of symptoms; symptoms 
alone cannot determine the nature of polyps; however, 
further laboratory or imaging evaluation is required in 
symptomatic patients. 

There is insufficient data to suggest how long an 
adenoma is likely to be present before undergoing malignant  
change (14). Our results suggest that the malignant 

transformation of adenoma may occur over a relatively 
short time. The underlying mechanism of malignant 
transformation is unclear and further molecular research is 
urgently required.

With regards to concurrent gallbladder stone and 
malignant polyps, presence of cholelithiasis was reported 
as a risk factor for malignant transformation of GBP (11). 
However, other studies have found no definite association 
between concurrent cholelithiasis and malignant potential 
of GBPs (9). In this study, concurrent cholecystitis was 
significantly more common in the cholesterol polyp group. 
Both univariate analysis and multivariate analysis indicated 
coexisting cholecystitis as a risk factor for cholesterol polyps.

In several studies, polypoid lesion size ≥1 cm was an 
independent risk factor for malignant transformation 
(10,23,28). A large number of unnecessary cholecystectomies 
may be performed according to this criterion. Hence, 
some authors have put forward a higher threshold value 
for cholecystectomy (17,22). Adenomas have commonly 
been found in polyps <10 mm and even in those <5 mm in 
size (15,17,29). Consistent with a previous report, 13.4% 
(18/134) of adenomas in the present study were <10 mm 
in size and the smallest size was 5 mm. A small proportion 
of lesions <10 mm (and even <5 mm) in size are malignant 
(12,13,16). These studies indicate that size alone is not 
a reliable factor to guide treatment decision-making for 
GBPs. In our study, both univariate and multivariate analysis 
indicated that size >1.15 cm is a predictor of adenoma. 
Among the 428 polyps sized ≤1.15 cm, cholesterol lesions 
accounted for 89.5% (383/428) while only 10.5% (45/428) 
lesions were adenomas.

In a large study of 986 patients, only 6.6% of GBPs 
increased in size during the follow-up period. A rapid 
increase in size of polyp was shown to be associated with 
malignant transformation (30,31). Unfortunately, we could 
not investigate the growth of the polyps in this retrospective 
study. The follow-up mainly depends on clinicians’ 
judgement and there is no reliable data to support the 
ideal follow-up regime for polyps that are at a low risk of 
malignancy. In our experience, for patients with no indication 
for surgery, 3-monthly ultrasonography (US) should be 
recommended for lesions suspected to be neoplastic; 
otherwise 6-monthly US is recommended. The end-point for 
follow-up would be an increase in size or other indications 
for resection, or conversely a cessation of growth, reduction, 
or disappearance. We believe that rapid growth ≥3 mm in  
6 months is an indication for surgical treatment.

US is the most commonly used modality for imaging of 
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polypoid lesions of the gallbladder. Earlier studies suggest 
that US can identify the typical characteristics of neoplastic 
polyps (32). In some studies, endoscopic ultrasound 
(EUS) was found to be more accurate than conventional  
ultrasound (33). The diagnostic efficiency of contrast 
endoscopic ultrasound (CEUS) was shown to be superior 
to that of conventional ultrasound (34). However, EUS and 
CEUS are not suitable for routine clinical use, as these are 
invasive, expensive, and time-consuming investigations. 
Previous studies have tried to identify the predictable 
sonographic characteristics of premalignant and malignant 
polypoid lesions in the gallbladder, such as presence of 
intralesional blood flow, absence of hyperechoic spots, 
solitary polyp, marginal irregularity, sessile morphology, 
and loss of the gallbladder wall layer structure (32,35,36). 
In spite of vigorous efforts to standardize these US features, 
inter-observer variability is still the main limitation of its use 
for differential diagnosis. In polyps that exhibit these high-
risk factors for neoplastic lesions, aggressive interventions 
such as EUS, CEUS, enhanced computed tomography, or 
magnetic resonance imaging are recommended.

Some studies suggested that a single polyp is more 
likely to be malignant (22,37-39), while other studies 
found that the risk of malignant transformation of solitary 
polyps was not higher than that of multiple polyps (3,16). 
Univariate analysis indicated solitary polyps as a risk factor 
for adenoma in our study; however, multivariate analysis 
showed no statistical significance. Moreover, the frequency 
of intralesional blood flow in adenoma canceration 
group was significantly higher than that in the adenoma 
and cholesterol polyp groups. Univariate analysis and 
multivariate analysis both showed intralesional blood flow 
as a risk factor for adenoma.

Some studies have found that the presence of gallstones 
is a risk factor for malignant transformation of GBPs 
(11,14,40), while contrary results have been reported by 
others (19,41). In our study, presence of gallstones was not a 
risk factor for adenoma and malignant lesions.

The relationship of GBPs with hyperlipidemia, DM, 
and obesity has been established previously (42). Studies 
have shown that metabolic syndrome contributes to the 
formation of cholesterol polyps in the gallbladder (43). 
In a previous study, serum cholesterol level in patients 
with cholesterol polyps tended to be higher; however, no 
significant between-group difference was observed in this 
respect (44). In our study too, no significant between-group 
difference was observed between the three groups. 

The current guidelines recommend cholecystectomy 
when the GBP is greater than 1 cm in size, regardless of 
other factors. However, based on our findings, we propose 
a more accurate method for identification of neoplastic 
polyps. The size of GBP and intralesional blood flow are 
important criteria to determine the indication for surgery. 
Most patients with GBPs sized <1.15 cm and no signs of 
intralesional blood flow can be managed conservatively 
by dietary regulation and close follow-up. For GBPs that 
exhibit intralesional blood flow, cholecystectomy should 
be considered irrespective of the size owing to the high 
suspicion index for neoplastic polyp. Age and the number 
of polyps were not found to be important risk factors for 
neoplastic GBPs in this study.

Some limitations of our study need to be acknowledged. 
First, despite the large number of cases, this was a 
retrospective single-center study; a prospective multicenter 
study is required to validate our findings. Secondly, the 
number of patients in the adenoma canceration group 
was very low. It was difficult to further present the 
factors associated with adenoma canceration. Thirdly, 
US is a dynamic investigation and liable to inter-observer 
variability. Although we reviewed the reports as well as 
the imaging records carefully, the analysis of US results 
may have been influenced by subjectivity. Fourth, variables 
such as rate of growth of polyps, body mass index, dietary 
habits, family history, and occupation were not included 
in the analysis. Despite these limitations, we believe that 
our findings provide valuable insights for management of 
patients with GBPs.

In conclusion, preoperative diagnosis of malignant and 
premalignant lesions and their differentiation from benign 
lesions is challenging. We identified a few risk factors for 
neoplastic polyps: polyp size >1.15 cm, intralesional blood 
flow, and absence of coexisting cholecystitis. Malignant 
transformation of adenoma may occur over a relatively 
short period of time; however, the underlying mechanism of 
malignant change needs further molecular research. 
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