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Gallbladder polyps are polypoid lesions in the gallbladder, and have a prevalence of
approximately 5–7% in the adult population.1 The main clinical issue in cases of gallbladder
polyps is differentiating among the types of polyps.2,3 The two major types are cholesterol
and adenoma polyps. Polyps of the latter type are considered to be pre-malignant lesions
and may need surgical intervention. Several studies have indicated that polyp size over
10 mm or in patients over 50 years of age may indicate a higher risk of malignancy.4,5
Ultrasonography is a radiographic modality frequently used to detect gallbladder
polyps.6 However, the limitations of abdominal ultrasound include its low accuracy
and inability to identify malignant polyps. A study from Turkey found that polyps were
undetectable by ultrasound in 45 out of 82 patients (55%).7 Another study also found that
the positive predictive value of ultrasound for true polyp detection was low, at 0.18.8 In
addition, high-resolution ultrasound may be able to detect malignant polyps using size,
lobular surface, or vascular core.9 However, abdominal ultrasound is still a commonly
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Background: Gallbladder polyps can be classified into two main types: cholesterol and
adenoma. As polyp size is reported to be a factor suggestive for malignant polyps, this study
aimed to evaluate whether radiographic size or any clinical factors are predictive of the pathological size of polyps.
Methods: This was a cross-sectional analytical study. The inclusion criteria were that patients
had undergone laparoscopic cholecystectomy, had been diagnosed with gallbladder polyps
using any radiographic modality, and had available pathological results. A clinical predictive
model for pathological polyp size was calculated using multivariate linear regression analysis.
Results: During the study period, there were 85 patients who met the study criteria. The average
polyp size according to radiographic modalities was slightly larger than average (7.2 vs 5.6 mm).
The majority of polyps were cholesterol polyps (66; 77.6%). The sizes of the polyps according
to radiographic imaging were significantly associated with the pathological sizes of the polyps.
Age was another significant factor related to the size of polyps identified using pathological
methods in the adenoma group, with a coefficient of 0.264 (P = 0.021).
Conclusions: Gallbladder polyp size as determined using radiographic modalities can predict
the pathological size in both cholesterol and adenoma polyps. Some adjustments are needed,
particularly in patients with adenoma polyps.
Keywords: ultrasound, cholesterol polyp, adenoma, computed tomography, magnetic resonance
cholangiopancreatography
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used and widely available radiographic modality, particularly
in resource-limited settings. As polyp size is reported to be
a factor suggestive of malignant polyps, this study aimed to
evaluate whether radiographic size or any clinical factors are
predictive of the pathological size of polyps.
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Materials and methods
This was a cross-sectional analytical study conducted in the
Department of Surgery at the Khon Kaen University Faculty
of Medicine in Thailand. The study period was between
January and December 2017. The inclusion criteria were
that patients had undergone laparoscopic cholecystectomy,
had been diagnosed with gallbladder polyps using any radiographic modality, and had available pathological results. The
charts of all eligible patients were retrospectively reviewed.
Clinical data were collected, including baseline characteristics, symptoms of gallbladder polyps, risk factors for gallbladder polyps, laboratory results, and pathological results.
Patients were categorized into three groups: all patients,
cholesterol polyps, and adenoma polyps. The cholesterol
polyp group included patients with cholesterol polyps and/
or benign/chronic inflammation according to pathological
results, while those in the adenoma polyp group had adenoma
polyps, adenocarcinoma, papilloma, and xanthomatous polyps. The patients in the adenoma polyp group were at high
risk for carcinoma or had established carcinomatous polyps.
Gallbladder specimens were fixed by formalin solution before
pathological examination.

Statistical analysis
Descriptive statistics were used to calculate baseline characteristics and other clinical factors. The Pearson’s correlation
coefficient was used to show the association between polyp
sizes calculated using radiographic modalities and those
calculated using a pathological method. If it was significant,
a multivariate linear regression model was used to predict
pathological polyp sizes according to various clinical factors including the imaging size of the polyp. This model
was implemented in all three groups. Results are shown as
coefficients, standard error, P-values, and R square of the
final model. All statistical analyses were performed using
STATA software, version 10.1 (College Station, TX, USA).

Ethical considerations
The study protocol was approved by the ethics committee in
human research, Khon Kean University. Patient consent to
review their medical records was not required by the institutional review board because the study was a retrospective
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study and the study does not involve identifiable individuals.
Patient data confidentiality was protected and accorded with
the principles of the Declaration of Helsinki.

Results
During the study period, 85 patients met the study criteria.
The patients had a mean age of 51.6 years and 44.7% were
male (Table 1). The average body mass index was 25.1 kg/m2
and dyslipidemia was the most common co-morbidity (8.5%).
Abdominal pain was the most common presenting symptom
(36.5%), while 31.8% of patients were asymptomatic. Laboratory results were mostly within the normal range. Ultrasonography was performed in most of the patients (70 patients; 82.4%),
while the other patients underwent computed tomography (six
patients; 7.1%), ultrasonography plus computed tomography
(five patients; 5.9%), and ultrasonography plus magnetic resonance cholangiopancreatography (four patients; 4.7%).
The average size of polyps according to radiographic
modalities was slightly larger than the average pathological
Table 1 Baseline characteristics of patients who underwent
laparoscopic cholecystectomy (n=85)
Factor

Value (n=85)

Age (years)
Male gender
Married
BMI (kg/m2)
Co-morbid disease
Diabetes
Hypertension
Dyslipidemia
Number of children
Family history of cancer
Presenting symptom
Asymptomatic
Pain
Discomfort
Burning
Hematocrit (%)
White blood cells (/mm3)

51.6±12.1
38 (44.7)
77 (90.6)
25.1±3.7

Platelets (109/L)
PMNs (%)
Serum creatinine (mg/dL)
Serum albumin (g/dL)
Serum ALT (U/L)
Serum AST (U/L)
Imaging size (mm)
Pathological size (mm)
Pathological type
Cholesterol polyp
Adenoma polyp

2 (2.8)
5 (7.0)
6 (8.5)
4.5 (1.5)
2 (2.4)
27 (31.8)
31 (36.5)
23 (27.1)
2 (2.4)
38.6±4.1
7,382±1,584
259±81.8
56.7±10.2
0.9±0.9
4.3±0.4
28.4±19.0
28.2±18.0
7.2±4.4
5.6±6.4
66 (77.6)
19 (22.4)

Note: Data are shown as mean ± SE or n (%).
Abbreviations: BMI, body mass index; PMN, polymorphonuclear leukocyte; ALT,
alanine aminotransferase; AST, aspartate aminotransferase.
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size (7.2 vs 5.6 mm). The majority were cholesterol polyps
(66; 77.6%). By radiography, the average (range) sizes of
cholesterol and adenoma polyps were 6.6 (3–20) mm and
9.2 (4–20) mm, respectively, the average (range) sizes of
cholesterol and adenoma polyps by pathology were 4.2 (1–20)
mm and 8.7 (1–35) mm, respectively. The Pearson’s correlation coefficients showed significant correlation between
the imaging sizes and pathological sizes of the polyps in all
three groups (P<0.01). The Pearson’s correlation coefficient
was highest in the adenoma group (0.9547), followed by the
all-patient group (0.778), and was lowest in the cholesterol
group (0.5744).
The size of the polyps according to radiographic imaging was significantly associated with pathological size in all
three groups (Tables 2–4). The highest coefficient was in
the adenoma group (1.706), as shown in Table 4. Age was
another significant factor related to polyp size as identified
Table 2 Factors associated with pathological polyp size by
multivariate linear regression analysis in all patients (n=85)
Factor

Coefficient

SE

P

Age
Male gender
BMI
Imaging size
PMNs

0.143
0.843
–0.266
1.110
–0.028

0.086
1.933
0.279
0.218
0.110

0.110
0.666
0.349
<0.001
0.803

Note: R2=0.6481.
Abbreviations: BMI, body mass index; PMN, polymorphonuclear leukocyte.

Table 3 Factors associated with pathological polyp size by
multivariate linear regression analysis in patients with cholesterol
polyps (n=66)
Factor

Coefficient

E

P

Age
Male gender
BMI
Imaging size
PMNs

–0.062
2.014
–0.196
0.568
–0.012

0.085
1.699
0.234
0.222
0.098

0.478
0.252
0.415
0.021
0.903

Note: R2=0.4392.
Abbreviations: BMI, body mass index; PMN, polymorphonuclear leukocyte.

Table 4 Factors associated with pathological polyp size by
multivariate linear regression analysis in patients with adenoma
polyps (n=19)
Factor

Coefficient

SE

P

Age
Male gender
BMI
Imaging size
PMNs

0.264
3.440
–0.235
1.706
0.192

0.039
0.998
0.161
0.128
0.052

0.021
0.075
0.283
0.006
0.065

Note: R2=0.9974.
Abbreviations: BMI, body mass index; PMN, polymorphonuclear leukocyte.
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using the pathological method in the adenoma group, with a
coefficient of 0.264 (P=0.021).

Discussion
This study confirmed that polyp size according to radiographic modalities (mostly ultrasonography) was a significant
predictor for pathological size in all patients and in those
with cholesterol polyps and those with adenoma polyps.
However, polyps measured using radiography appeared to
be smaller than those measured using pathological methods
after adjustment for other clinical factors. The average size
of the adenoma polyps by pathological evaluation was 1.706
mm larger than that of those measured using radiographic
methods (Table 4). However, the average size of cholesterol
polyps using pathological methods was only 0.568 mm larger
than that of those measured using radiographic methods
(Table 3). It has previously been reported that ultrasonography is an inaccurate method to differentiate among causes
of gallbladder polyps.10 The sensitivity of ultrasound to
detect carcinomatous polyps was 52.4%. These findings may
explain why measurements were an average of 1.706 mm
larger in the adenoma group per 1 mm of gallbladder polyp
seen by ultrasound. Formalin fixation may be another factor
associated with shrinkage of polyp size. A previous report
found that formalin fixation reduced pathological sizes by
4.10–6.18%.11 In this study, the pathological size was reduced
from radiographic findings by 22.2% (from 7.2 to 5.6 mm).
Therefore, it is unlikely that the smaller pathological size can
be explained by only formalin fixation.
Advanced age has been reported to be associated with
malignant gallbladder polyps.2,4 Even though the incidence of
gallbladder polyp cancer was low, at 0.57%,12 increasing age
is one important risk factor for cancer development. A study
from China found that age over 50 years increased the risk
of malignant polyps by 16.5 times.2 Similarly, this study also
found that for every 1 year increase in age, the average size
of adenoma gallbladder polyps (but not cholesterol polyps)
increased by 0.264 mm (Tables 3 and 4). Note that the presence of adenoma polyps in this study was not considered to
indicate cancer, but may represent a pre-cancerous condition.
There are some limitations in this study. First, it used
a very specific study population. All patients underwent
laparoscopic cholecystectomy, not open cholecystectomy.
However, the results may not differ greatly between the two
surgical procedures. Second, most gallbladder polyps in this
study were cholesterol polyps (77.6%). Finally, the sample
size was small. Despite this, the results reached statistical
significance. To our knowledge, there have been few studies
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in recent years that have attempted to predict pathological
polyp size using clinical variables in addition to radiographic
imaging (mostly ultrasonography). Further larger studies
are needed.
In conclusion, gallbladder polyp size as measured by
radiographic modalities can predict pathological size in
both cholesterol and adenoma polyps. Some adjustments are
needed, particularly in the case of adenoma polyps.
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