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Gallbladder polyps (GBPs), which are defined as a of the following criteria were met: (1) overweight and/or

pathological change protruding from the gallbladder obese, that is, bodymass index≥25kg/m2; (2) hyperglycemia

mucosa, are one of the main causes of hospital admission
for cholecystectomy. The incidence of GBPs is 4.2 to 9.5%
in China.[1] To date, the etiology of GBPs has not yet been
clearly defined. According to previous studies, metabolic
status is strongly associated with GBPs.[2] A single polyp is
more likely to exhibit a malignant transformation, and
large (diameter greater than 10 mm) single polyps should
be resected together with the entire gallbladder. However,
multiple polyps seem unlikely to transform. Thus, number
of GBPs is an important factor that affects the treatment of
GBPs. However, clinical factors associated with the
number of GBPs are not completely understood; therefore,
the aim of the current study is to investigate these factors.

This single-center, retrospective study at the Junan County
People’s Hospital was performed using data obtained
between January 2017 and December 2018. Letters of
consent were obtained from all patients, and the study
protocol was approved by the Ethics Committee of Junan
Country People’s Hospital. GBPs were diagnosed with
ultrasonography according to the following criteria: (1) a
protuberance protruding from the gallbladdermucosa to the
gallbladder cavity, (2) the position being fixed and not
changing as posture changes, (3) high echo or medium echo
without a sound shadow behind, and (4) pedicle or no
pedicle. The following inclusion criteria were employed for
this study: (1) age between 19 and 90 years, (2) largest
diameter of GBPs <10mm, (3) within 10 years of the
discovery of GBPs, and (4) asymptomatic GBPs. The
following exclusion criteria were employed: (1) other
diseases except for viral hepatitis or diabetes, (2) the largest
diameter of GBPs ≥10mm, and (3) incomplete data.
Metabolic syndrome (MS) was defined when three or more
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and fasting blood glucose ≥6.1 mmol/L (110mg/dL), 2-h
plasma glucose ≥7.8mmol/L (140mg/dL), and/or diabetes
has been diagnosed and treated; (3) systolic/diastolic
blood pressure of hypertension ≥140/90mmHg and/or
hypertension has been diagnosed and treated; and (4)
dyslipidemia, fasting blood triglyceride ≥1.7mmol/L
(150mg/dL) and/or fasting blood high-density lipoprotein-
cholesterol (HDL-C) <0.9mmol/L (35mg/dL) for males or
<1.0mmol/L (39mg/dL) for females. Statistical analysiswas
performed using SPSS version 19.0 (SPSS, Inc., Chicago, IL,
USA). The results were reported as the mean± standard
deviation, odds ratio (OR), or 95% confidence interval (CI).
Variables were compared between single and multiple GBPs
using the squares test. Risk factorswithP values< 0.05were
added to the logistic regressionmodels.AP value< 0.05was
considered statistically significant.

In total, 1352 patients (826 males and 526 females) were
included in the study based on the inclusion/exclusion
criteria, including 1002 patients with a single GBP
(74.11%, single group) and 350 patients with multiple
GBPs (25.89%, multiple group). The clinical character-
istics of the patients are shown in Supplementary Table 1,
http://links.lww.com/CM9/A295. Among these variables,
only gender (male/female) was statistically significant
(x2= 5.3539, P= 0.021), and females tended to exhibit
a high risk for a single GBP. Logistic regression indicates
that gender/female was an independent risk factor for
the formation of a single GBP (OR = 1.496, 95% CI:
1.106–2.024, P = 0.009) [Table 1].

According to laboratory tests [Supplementary Table 2,
http://links.lww.com/CM9/A296], the number of patients
with hypertriglyceridemia (triglyceride [TG] ≥2.3 mmol/L)

Correspondence to: Jing-Hua Liu, Department of Hepatobiliary Surgery, Linyi

People’s Hospital, Linyi, Shandong 276000, China
E-Mail: jinghualiu1982@163.com

Copyright © 2020 The Chinese Medical Association, produced by Wolters Kluwer, Inc. under the
CC-BY-NC-ND license. This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.

Chinese Medical Journal 2020;133(22)

Received: 12-06-2020 Edited by: Qiang Shi

http://links.lww.com/CM9/A295
http://links.lww.com/CM9/A296
mailto:jinghualiu1982@163.com
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0


was 71/1002 (7.08%) in the single GBP group and 44/350
(12.57%) in the multiple GBP group, and the difference
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Table 1: Logistic regression analysis of factors associated with the number of gallbladder polyps.

Factors B SE Wald P OR 95% CI

Constant 0.056 0.612 0.008 0.927 1.058 NA
Gender/female 0.403 0.154 6.835 0.009 1.496 1.106–2.024
TG �0.168 0.074 5.098 0.024 0.845 0.730–0.978
HDL-C �0.506 0.230 4.828 0.028 0.603 0.384–0.947
GOT 0.034 0.012 8.652 0.003 1.035 1.011–1.058

SE: Standard error; OR: Odds ratio; CI: Confidence intervals; TG: Triglyceride; HDL-C: High-density lipoprotein-cholesterol; GOT: Glutamic
oxaloacetic transaminase; NA: Not applicable.
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was statistically significant (x2= 10.0298, P= 0.022)
[Supplementary Table 2, http://links.lww.com/CM9/
A296]. Logistic regression analysis results showed that
TG was a protective factor of single GBP (OR = 0.845,
95% CI 0.730–0.978, P= 0.024) [Table 1].

The same trend was noted for HDL-C. The number of
patientswith normalHDL-Cwas 873/1002 (87.03%) in the
single GBP group and 282/350 (80.57%) in the multiple
GBP group (x2= 7.4478, P= 0.038) [Supplementary
Table 2, http://links.lww.com/CM9/A296]. Logistic regres-
sion analysis results showed thatHDL-Cwas a risk factor of
single GBP (OR= 0.603, 95% CI 0.384–0.947, P= 0.028)
[Table 1]. Additionally, MS was noted in 58/350 (16.57%)
of multiple GBP patients compared with 117/1002
(11.67%) of single GBP patients (x2= 5.5152, P= 0.018).

These findings indicate that female patients or patients
with low TG and high HDL-C levels tend to have single
GBPs. The pathology of multiple GBPs is characterized by
cholesterol polyps.[3,4] Cholesteryl ester and triacylglycerol
were the main lipids in the gallbladder wall of patients with
cholesterol polyps.[5] Bile cholesterol supersaturation is
noted in patients with cholesterol polyps.[6] In conclusion,
our results suggest that gender, TG, and HDL-C are
correlated with the number of GBPs; however, the
underlying mechanisms still need to be explored.

Funding
This work was supported by grants from the Traditional
Chinese Medicine Science and Technology Development
2752
Technology Development Plan of Shandong Province
(No. 2016WS0236), and the China Postdoctoral Science
Foundation (Nos. 2018M632679 and 2018M632687).

Conflicts of interest

None.

References
1. Zheng YM, Bai XS, Zhou Z, Huang Y, Liu LW. Correlation of

dyslipidemias and gallbladder polyps-a large retrospective study
among Chinese population. Asian J Surg 2020;43:181–185. doi:
10.1016/j.asjsur.2019.01.013.

2. Xu Q, Tao LY, Wu Q, Gao F, Zhang FL, Yuan L, et al. Prevalences of
and risk factors for biliary stones and gallbladder polyps in a large
Chinese population. HPB (Oxford) 2012;14:373–381. doi: 10.1111/
j.1477-2574.2012.00457.x.

3. Xu A, Zhang Y, Hu H, Zhao G, Cai J, Huang A, et al. Gallbladder
polypoid-lesions: what are they and how should they be treated? A
single-center experience based on 1446 cholecystectomy patients. J
Gastrointest Surg 2017;21:1804–1812. doi: 10.1007/s11605-017-
3476-0.

4. Taskin OC, Bellolio E, Dursun N, Seven IE, Roa JC, Araya JC, et al.
Non-neoplastic polyps of the gallbladder: a clinicopathologic analysis
of 447 cases. Am J Surg Pathol 2020;44:467–476. doi: 10.1097/
PAS.0000000000001405.

5. Sandri L, Colecchia A, Larocca A, Vestito A, Capodicasa S, Azzaroli F,
et al. Gallbladder cholesterol polyps and cholesterolosis. Minerva
Gastroenterol Dietol 2003;49:217–224.

6. Ross PE, Kouroumalis E, Clarke A, Hopwood D, Bouchieret IA.
Cholesteryl esters in human gallbladder bile and mucosa. Clin Chim
Acta 1984;144:145–154. doi: 10.1016/0009-8981(84)90048-2.

How to cite this article: LuWJ, Liu CS, Li HY, Zang LL,Meng FZ, Liu JH.
Clinical factors associated with the number of gallbladder polyps. Chin
Med J 2020;133:2751–2752. doi: 10.1097/CM9.0000000000001065

http://links.lww.com/CM9/A296
http://links.lww.com/CM9/A296
http://links.lww.com/CM9/A296
http://www.cmj.org

	Clinical factors associated with the number of gallbladder polyps
	Funding
	Conflicts of interest
	References


