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Abstract

Recently the detection rate of Gallbladder polyps with malignant potential is
increasing, owing to the increase of ultrasonic examination. But still the study of the
correlation between Metabolic syndrome and gallbladder polyps is insufficient. At the
result of analyzing the factors affecting Gallbladder polyps, it was found that the
incidence of gallbladder polyps got higher in people with metabolic syndrome. The
risk factors affecting gallbladder polyps for the people with metabolic syndrome were
higher than for ones without metabolic syndrome, as 1.061 times in body weight, as
1.186 times in BMI, as 1.060 times in the systolic blood pressure, as 1.030 times in
diastolic blood pressure, as 1.009 times in the total cholesterol, as 2.736 times in
Metabolic syndrome, as 1.011 times in Diabetes and as 1.064 times in Erythrocyte
sedimentation rate(ESR).
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1.INTRODUCTION

By the data of the National nutrition survey, the
prevalence rate of Metabolic syndrome in Korea
increased rapidly from 23.6 (0.5)% in 1998 to 28
(0.6)% in 2001 [1]. Gallbladder Polyps are all
forms of Masses protruding into the lumen of
Gallbladder, and are classified into True polyps
and Pseudo polyps. True polyps include
Adenoma and Adenocarcinoma, and Pseudo
polyps include Cholesterol polyps, Inflammatory
polyps and Hyperplastic polyps [2].

The prevalence of gallbladder polyps varies by
country. In Japan, the prevalence was 5.3% [3].
In Denmark, it was 4.6% for men and 4.3% for
women [4]. In case of Korea, 2.94% and 2.2%
were reported each, from single Medical Checkup
Centers which are located in Seoul [5] and in
Daegu, Gyeongbuk province [6].

The risk factors for gallbladder polyps are known
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as High body mass index(BMI), Male, HBsAg
positive, Age, Serum cholesterol level and
Metabolic syndrome, but these are different by
reports so cause controversy. Lifestyle factors
affect the diagnosis items for Metabolic
syndrome, therefore it is expected that the
correction of lifestyle may reduce and prevent the
occurrence of Metabolic syndrome. In addition,
there are many studies showing that Obesity and
IFG(Impaired Fasting Glucose) are associated
with gallbladder polyps which are a risk factor for
Gallbladder carcinoma. Thus In modern society,
the prevalence of gallbladder polyps is also likely
to increase.

In modern society, Metabolic syndrome is
expected to increase due to aging and westernized
eating habits, therefore the need of the clinical
research is also growing [7]. Also the increase of
the prevalence of Metabolic syndrome leads
Cardiovascular complications, mortality and
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various cancer patients to increase. But the study
of the correlation between Metabolic syndrome
and Gallbladder polyps, a risk factor of
Gallbladder cancer is still insufficient, thus needs
to be continuous.

This study is to analyze the risk factors associated
with gallbladder polyps, a risk factor for
Gallbladder cancer. It is also to analyze the
correlation of the risk factors of gallbladder
polyps with Smoking, Drinking and Serum
biochemical test, centering on Metabolic
syndrome, furthermore to be used as basic health
care data for the management of Gallbladder
polyps related with Metabolic syndrome.

2.STUDY DESIGN AND ANALYTIC
METHOD

The objects of this study were 318 Korean adults
who visited a secondary hospital in Gyeonggi
province from November 2, 2012 to January 31,
2014 and underwent abdominal ultrasonography.

First, during this period, the patients were
classified into those with gallbladder polyps and
Metabolic syndrome, those with gallbladder
polyps without Metabolic syndrome, those with
Metabolic syndrome without gallbladder polyps,
and those without gallbladder polyps and
Metabolic syndrome. After that they were
randomly selected.

Second, in order to examine the relevance
between gallbladder polyps and Metabolic
syndrome, 318 people in total including 151
males and 167 females, aged 20 years or older
which are ages being able to be influenced by
Metabolic syndrome were analyzed. Among the
objects, the people who did not have enough data,
or underwent surgery in relation to liver or biliary
system in the past were excluded.

The analysis was performed by using the SPSS
version 20.0 program. Independent T-test was
performed for the mean size difference analysis of
variables obtained from biochemical test, by the
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existence of gallbladder polyps. The correlation
among metabolic syndrome, biochemical test
factors and gallbladder polyps was analyzed by
Simple correlation analysis. Also factors
influencing the difference of the variables related
to metabolic syndrome and gallbladder polyps
were identified by Binary logistic regression
analysis <see Figure 1.>.
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Figure 1: Model of study related to metabolic syndrome
and gallbladder polyps

3.RESULTS oF STUDY
3.1 Characteristics of Metabolic Syndrome

In regard to the mean difference of biochemical
test variables by the existence of gallbladder
polyps, the patients with polyps were
54.66+13.48 years old, who were older compared
to ones with non - polyps(p<0.05). As to weight,
the patients with polyps weighed 72.22 + 12.78,
who weighed more compared to ones with non -
polyps. BMI(Total body mass index) was 28.58 +
15.58 in patients with polyps, which was higher
than in those without polyps(p<0.05) <see Table
1>,
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Table 1: The Significance Analysis between the
Variables by Item and Metabolic syndrome

Existence

Variabl .
ariable N Mean Std [
S of Polyp Deviation
Abnorma . 4819 14.80
Age ' 0.000
Normal 164 54.66 13.48
A
bnorma -/ 16350 8.54
Height ' 0.000
Normal 164 141.35  22.67
A
bnorma— 11 6303 12.08
Weight ' 0.000
Normal 164 7222  12.78
A
bnorma ) 2357 355
BMI ' 0.000
Normal 164 28.58 15.58
Abnorma
Systolic 154 11622  18.45
' 0.000
BP
Normal 164 131.78 23.44
Abnorma
Diastoli | 154 72.32 11.24
0.020
c BP
Normal 164 76.22 13.21
Abnorma o119 039
nicotine I 0.051
Normal 164 1.24 0.43
Abnorma o 0449 28.82
Glucose I 0.004
Normal 164 116.15  41.47
Abnorma o ie7 206
WBC ' 0.238
Normal 164 7.15 2.20
Abnorma . 45 052
RBC ' 0.245
Normal 164 451 0.52
Abnorma . 1399 153
Hb ' 0.684
Normal 164  13.92 1.79
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154

164
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154
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154

164

154
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154
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154
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154

164

154

164

154

164

154

164

154
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154

40.68

40.39

141.21

139.73

105.39

106.34

1.08

1.06

52.13

51.72

4.08

5.43

26.78

25.46

28.57

26.26

177.36

185.73

0.65

0.72

187.44

204.72

182.48

171.03

13.59

4.04

4.29

211

11.03

6.29

2.79

0.16

0.24

16.28

11.91

0.51

9.57

10.02

7.034

17.32

14.82

58.64

60.65

0.29

0.32

49.15

39.81

97.88

152.74

4.23

0.535

0.093

0.087

0.004

0.797

0.072

0.178

0.069

0.212

0.053

0.001

0.424

0.167
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Normal 164  14.32 5.15

Abnorma o 205 675
ESR '

Normal 164 12.88 13.66

0.000

3.2 Biochemical Factors related to Metabolic
Syndrome

In the correlation among metabolic syndrome, the
biochemical test and gallbladder polyps using
simple correlation analysis, the presence of polyp
was 0.22 in positive relation with age. It was 0.54
in negative with height, 0.35 in positive with
weight, and 0.58 in positive with BMI, and 0.52 in
positive  with  systolic  blood  pressure.
Furthermore, it was 0.43 in positive relation with
diastolic blood pressure, 0.19 in positive with
total cholesterol, 0.04 in positive with triglycerol,
0.16 in positive with glucose, and 0.24 in positive
with metabolic syndrome. <see Table 2>.

Table 2: The Correlation among Metabolic
Syndrome, Biochemical Test Factors and
Gallbladder Polyps
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Nicotine 0.06 ALP 0.07
Total
ESR 0.26*** 0.12*
bilirubin

Metabolic
0.24*** RBC -0.07

Syndrome
Hb -0.02 WBC 0.15

3.3 The Logistic Regression for Factors
affecting Gallbladder Polyps

In variable difference related to Metabolic
syndrome and Gallbladder polyp using Binary
Logistic Regression Analysis, the patients with
polyps were 0.92 taller in height and 1.06 heavier
in weight. BMI was 1.19, Systolic blood pressure
was 1.06 and Diastolic blood pressure was 1.03
higher, compared to those without polyps. Also
Glucose was 1.011, Total cholesterol was 1.009,
ESR was 1.064 and Metabolic syndrome was
2.74 higher(P<0.05) <see Table 3>.

Table 3: Binary Logistic Regression Analysis for
Factors affecting Gallbladder Polyps

i i Variables B S.E, P Exp(B
Variables olixl:iztlence Variables Olit:ztlence P(®)
» w Height 0083 0011 0000 092
Existence of 1 Tol g Weight 0059 001 0000 1061
Polyp cholesterol BMI 0171 0025 0000 1.186
Gender 0 Triglycerol ~0.04 SystolicBP  0.058  0.007 0.000  1.06
Age 0.22 BUN 0.08 DiastolicBP 0036  0.009 0002  1.03
Height -0.54 Na -0.09 Glucose 011 0004 0007 1.011
Weight 0.35 cl 0.1 Total
0.009 0003 0001  1.009
BMI 0.58*** HBsAg 0.09 cholesterol
Systolic BP  0.52%%* Het -0.03 ESR 0.062 0015 0000  1.064
Diastolic BP 0.43***  Smoking 0.07 Metabolic
1006 0234 0000 2.736
Alchohol -0.05 Albumin 0.1 Syndrome
Glucose 0.16%**  AST -0.08
HDLcholesterol -0.01 ALT -0.1
2365
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4.DISCUSSIONS AND CONCLUSION

Pathological diagnosis for gallbladder’s polypoid
lesions is classified into Pseudo polyps such as
cholesterol polyp, inflammatory polyp and
proliferative polyp, and True polyps such as
adenoma and adenocarcinoma [2]. It was
reported that among the patients with gallbladder
polyps, 45.6% were diagnosed with cholesterol
polyps, Pseudo polyp, and 21.1% were diagnosed
with adenomas, True polyp [8].

In this study, the risk factors were confirmed to be
Age, Weight, BMI, Systolic blood pressure,
Diastolic blood pressure, Total cholesterol,
Triglycerol, Fasting blood sugar, Metabolic
syndrome and ESR. BMI was 23.52 kg/m2 in
case of not accompanying Metabolic syndrome.
But it was 28.58 kg/m2 when accompanying
Metabolic syndrome, which was higher than the
Korean obesity standard of 25 kg/m2. Thus, it can
be seen that obesity is associated with metabolic
syndrome.

In addition, there was a report of that obesity is
associated with gallbladder polyps, and in this
study also, it was confirmed that BMI of the
patients with polyps was 1.19 higher than that of
the patients without polyps. FBS was
116.15mg/dL in patients with Gallbladder polyps,
which was higher than in patients without polyps
and higher than 100mg/dL, the diagnostic criteria
of Metabolic syndrome. It had a significance with
gallbladder polyps, and the significance in the
patients with polyps was 1.01 higher than in those
without polyps.

This study also accorded with the previous
researches asserting that hyperglycemia inhibits
gallbladder contraction and bile secretion from
the liver, and that IFG(Impaired Fasting Glucose)
is the risk factor for gallbladder polyposis [9].

Blood pressure was 131.78/76.21 mm/Hg in
patients with metabolic syndrome, which was
significantly higher than in those without
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metabolic syndrome, thus it was confirmed to be a
risk factor for Gallbladder polyps. Systolic and
diastolic BP were 1.06 and 1.03 higher each,
compared to the patients without polyps [10].

Through this study, it was found that BMI, total

cholesterol, triglyceride, diabetes mellitus,
systolic blood pressure, diastolic blood pressure
and etc. Which are metabolic syndrome indicators
were risk factors for gallbladder polyps [11].

Metabolic  syndrome  was independently
associated with the comparative risk increase of
gallbladder polyps. In particular, for Metabolic
syndrome, the possibility of the existence of
gallbladder polyps was consistent with those
previous reports, but for HBsAg-positive, it came
out differently from what was previously known.
It could also make sure of that ESR, the indicator
of inflammation, was also correlated with
gallbladder polyps, in this study. As mentioned
above, Gallbladder polyps are a risk factor for
Gallbladder cancers, thus patients with metabolic
syndrome should try to detect gallbladder polyps
early by abdominal ultrasound.

Furthermore, It is recommended that the
correlation with ESR which is indicative of
inflammation level among variables related to
Gallbladder polyps may be used as an subsequent
index for gallbladder polyps, and additional
studies need to be done by increasing the objects
of study in order to verify this study.
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