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Abstract
Background
Data regarding the frequency of development of gallbladder pathologies in patients with colon polyps are
quite limited and heterogeneous. Hence, this study aimed to investigate whether colon polyps cause an
increased risk of developing gallbladder pathologies and the necessity of ultrasonographic screening.

Methodology
This retrospective, cross-sectional study was conducted among adult patients who underwent a colonoscopy
and hepatobiliary ultrasound as part of their health check-up from January 2018 to January 2023. The
frequency, etiological factors, and association of gallbladder pathologies with colon polyps were
investigated.

Results
A total of 128 patients were included in the study. When the distribution of colon polyp pathology was
examined, 78.9% (n = 101) were adenomas, 18.8% (n = 24) were non-neoplastic polyps, and 2.3% (n = 3) were
adenocarcinomas. The rate of patients with gallbladder stones was 10.9% (n = 14) and the rate of patients
with polyps was 18.8% (n = 24). On multivariate logistic regression analysis, variables found to be significant
for the development of gallbladder pathologies were determined as obesity, hyperlipidemia, and polyp’s
distal colon location.

Conclusions
Obesity and metabolic syndrome were among the etiological factors in this patient group. Hepatobiliary
ultrasound, a non-invasive and inexpensive examination, is useful in patients with colon polyps.

Categories: General Surgery
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Introduction
The high incidence of colon and rectal cancers worldwide has led to the inclusion of these diseases in
screening programs for early diagnosis. The evolution of polyps detected in the colon from adenoma to
carcinoma over time demonstrates the importance of early identification of these lesions [1-3]. The
increasing detection of colon polyps in parallel with increased screening programs has raised the question of
whether these lesions can be associated with other diseases [4,5].

Gallbladder pathologies are very common diseases in society. According to the literature, these numbers go
up to 20% in adults for gallbladder stones and 6.9% for gallbladder polyps [2]. Embryologically, it has been
shown that the gallbladder epithelium and the colon epithelium develop from the same epitope. When the
etiology is investigated, gallbladder polyps and gallbladder stones share some risk factors with colorectal
polyps, such as age, obesity, metabolic abnormalities, hyperlipidemia, and glucose intolerance [6,7].

Very few studies in the literature have investigated the relationship between colon polyps and gallbladder
pathologies. For these reasons, the risk of coexistence of gallbladder pathologies and colon polyps is an
important research topic, especially for emphasizing public health-protective methods [8,9]. In many
countries, there are colonoscopic screening programs for early diagnosis of colon cancer after the age of 40-
45 years. However, such screening programs are not available for the hepatobiliary system. We believe that
this study will help guide the selection of patients who should be evaluated for gallbladder pathologies as a
result of colonoscopic screening. This study aims to investigate the etiological factors and association of
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gallbladder pathologies with colon polyps.

Materials And Methods
This retrospective study included adult patients who underwent colonoscopy check-ups and abdominal
ultrasonography at our hospital between January 2018 and January 2023. The inclusion criteria included
patients over 18 years old with colon polyps who had undergone hepatobiliary ultrasonography. Inadequate
bowel preparation, incomplete colonoscopy, a history of familial adenomatous polyposis coli, inflammatory
bowel disease, previous colon surgery, cholecystectomy, and patients with missing data were excluded from
the study.

Age, gender, body mass index (BMI), family history of colorectal cancers, metabolic laboratory markers
(Hemoglobin A1c (HbA1c), low-density lipoprotein (LDL)), and colonoscopic and ultrasonographic findings

were recorded. BMI was defined as body weight (kg) divided by the square of body height (m2). Patients with

a BMI over 30 kg/m2 were considered obese. A family history of colorectal cancer was determined to be
positive if a first- or second-degree relative had a history of colon cancer.

The colonoscopy procedures were performed by experienced surgeons. The size, location, and number of
colonic lesions were recorded. The colorectal polyps were recorded as being in the proximal colon (proximal
to splenic flexure) or distal colon (distal to splenic flexure). The polyps were examined histopathologically
based on the World Health Organization classification. They were grouped into three non-neoplastic polyps
(hyperplastic polyps, hamartomas, lymphoid aggregates, and non-specific colitis), colorectal adenomas
(low-grade adenomas, tubular adenomas, adenomatous polyps, and villous histology with high-grade
dysplasia), and adenocarcinoma.

Ultrasonography of the patients was performed by experienced radiologists. The presence of gallbladder
stones, gallbladder polyps, and hepatosteatosis was recorded. Gallbladder stones were detected as echogenic
movable structures with acoustic shadowing in the gallbladder lumen. Gallbladder polyps were diagnosed as
immobile, hyperechoic masses attached to the gallbladder wall with no acoustic shadowing.

The Kolmogorov-Smirnov test was used to assess whether the variables followed a normal distribution.
Continuous variables were presented as median (range, minimum to maximum). Categorical variables were
reported as numbers and percentages. According to the normality test results, the Mann-Whitney U test was
used to compare the two groups. The Pearson chi-square test, Fisher’s exact test, and Fisher-Freeman-
Halton test were used for comparing categorical variables. Multiple logistic regression analysis was
performed to determine the risk factors affecting the incidence of gallbladder diseases. Variables were
included in the multiple logistic regression model by using the forward likelihood ratio method. The
significant variables in the model were independent variables. The multiple logistic regression models were
accepted as statistically significant when the p-value was less than 0.001. SPSS version 21.0 (IBM Corp.,
Armonk, NY, USA)) was used for statistical analysis, and a p-value <0.05 was set as the threshold for
statistical significance.

This study was approved by the Ethics Committee of Sancaktepe Martyr Prof. Dr. İlhan Varank Training and
Research Hospital (approval number: 2023/59).

Results
A total of 1,117 subjects underwent a total colonoscopy between January 2018 and January 2023. There were
169 patients with colon polyps. In total, 128 patients whose data could be accessed and who met the
evaluation criteria were included in the study. The median age of the patients included in the study was 59
years (minimum = 27, maximum = 77). Baseline characteristics of the patients are presented in Table 1.
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Parameters N = 128

Gender
Female 54 (42.2%)

Male 74 (57.8%)

Obesity
No 75 (58.6%)

Yes 53 (41.4%)

Hyperlipidemia
No 75 (58.6%)

Yes 53 (41.4%)

Diabetes mellitus
No 69 (53.9%)

Yes 59 (46.1%)

Hypertension
No 87 (68%)

Yes 41 (32%)

Coronary artery disease
No 107 (83.6%)

Yes 21 (16.4%)

Familial colorectal cancer history
No 114 (89.1%)

Yes 14 (10.9%)

TABLE 1: Baseline characteristics of patients.
Data are expressed as n (%).

Colon polyps were more frequently (64.1%) distally located, and when pathology distributions were
examined, the most frequently detected pathology was adenoma (78.9%). The rate of gallbladder stones was
10.9%, and the rate of gallbladder polyps was 18.8% (Table 2).

Parameters N = 128

Colon polyp location
Distal 82 (64.1%)

Proximal 46 (35.9%)

Colon polyp pathology

Adenoma 101 (78.9%)

Non-neoplastic polyps 24 (18.8%)

Adenocarcinoma 3 (2.3%)

Hepatosteatosis
No 73 (57%)

Yes 55 (43%)

Gallbladder stone
No 114 (89.1%)

Yes 14 (10.9%)

Gallbladder polyp
No 104 (81.3%)

Yes 24 (18.8%)

TABLE 2: Baseline characteristics of colon polyps and ultrasonographic findings.
Data are expressed as n (%).

In the univariate analyses, in patients with colon polyps, the frequency of gallbladder pathologies was
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statistically higher in obese, hyperlipidemic, and diabetic patients (p = 0.009, p = 0.027, and p = 0.020,
respectively) (Table 3).

Parameters
Gallbladder disease (stone and/or polyp)

Present (n = 35) Absent (n = 93) P-value

Age 61 (36–76) 58 (27–77) 0.383a

Gender
Female 16 (45.7%) 38 (40.9%)

0.620b

Male 19 (54.3%) 55 (59.1%)

Obesity 21 (60%) 32 (34.4%) 0.009b

Hyperlipidemia 20 (57.1%) 33 (35.5%) 0.027b

Diabetes mellitus 22 (62.9%) 37 (39.8%) 0.020b

Hypertension 15 (42.9%) 26 (28%) 0.107b

Coronary artery disease 8 (22.9%) 13 (14%) 0.227b

Hemoglobin A1c level 6 (5.10–11) 5.70 (4.80–11.50) 0.149a

Low-density lipoprotein level 125.26 ± 33.32 114.76 ± 35.12 0.129c

Familial colorectal carcinoma history 6 (17.1%) 8 (8.6%) 0.205d

TABLE 3: Univariate analyses for gallbladder diseases.
Data are expressed as n (%), median (minimum-maximum), and mean ± standard deviation.

a: Mann-Whitney U test; b: Pearson chi-square test; c: independent sample t-test; d: Fisher’s exact test.

The frequency of gallbladder pathologies was higher in the distally located colon polyp group (p = 0.007)
(Table 4).

Parameters
Gallbladder disease (stone and/or polyp)

Present (n = 35) Absent (n = 93) P-value

Colon polyp location
Distal 29 (82.9%) 53 (57%)

0.007b

Proximal 6 (17.1%) 40 (43%)

Colon polyp pathology

Adenoma 28 (80%) 73 (78.5%)

>0.99eNon-neoplastic polyps 6 (17.1%) 18 (19.4%)

Adenocarcinoma 1 (2.9%) 2 (2.2%)

TABLE 4: Gallbladder disease presence according to colon polyp features.
Data are expressed as n (%).

b: Pearson chi-square test; e: Fisher-Freeman-Halton test.

Patient’s age, gender, BMI, hyperlipidemia, diabetes mellitus, hypertension, Hba1c, LDL, coronary artery
disease, family history of colorectal disease, colon polyp’s location, colon polyp’s pathology, and presence of
hepatosteatosis in ultrasonography were included in the multivariate logistic regression analysis. In the
multivariate logistic regression analysis, the variable selection process was performed using the forward
elimination method, and in the final step, the variables found to be significant in the model were determined
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as BMI, hyperlipidemia, and colon location. The analysis results are presented in Table 5.

Parameters Wald P-value OR
95% CI

Minimum Maximum

Obesity (yes) 5.76 0.016 2.809 1.208 6.531

Hyperlipidemia (yes) 4.76 0.029 2.567 1.101 5.988

Colon location (distal) 6.47 0.011 3.757 1.355 10.414

TABLE 5: Risk factors affecting the formation of gallbladder disease (stones and/or polyps) as a
result of multivariate analysis.

Model χ2 = 18.70; p < 0.001; Hosmer and Lemeshow test: p = 0.756.

The “no obesity” category was accepted as the reference category for the BMI variable, the “none” category for the hyperlipidemia variable, and the
“proximal” category for the colon location variable.

OR: odds ratio; CI: confidence interval

Discussion
Only a few studies in the literature have evaluated the relationship between colon polyps and gallbladder
pathologies [4,6,10]. Similar to previous studies, our study showed that obesity, diabetes, and
hyperlipidemia were effective in the development of gallbladder pathologies in patients with colon polyps
[11,12]. Geng et al. showed that gallbladder polyps were associated with colorectal adenomas in a
retrospective cohort study of 1,662 patients. Similar to our study, they showed that obesity and metabolic
syndrome were common etiological factors for the development of gallbladder polyps and colorectal
adenomas. They also pointed out the bile acid mechanism in the development of gallbladder polyps and
colorectal polyps. Gallbladder polyps are associated with higher concentrations of secondary bile acids.
Similarly, fecal bile acids, lithocholic acid, and total secondary bile acid levels were higher in patients with
adenomatous polyps [4,13].

In our study, gallbladder pathologies were more common in patients with polyps located in the distal colon.
Geng et al. also showed a positive relationship between the development of gallbladder polyps and left colon
polyps. They suggested that this may be due to the relatively longer stool retention in the left colon, which,
in turn, may be related to the longer exposure of epithelial cells to bile acids and increased production of
cytotoxic secondary bile acids in the left colon [4]. On the other hand, Lee et al. suggested that the rates of
gallbladder polyps and stones were higher in patients with proximal colon polyps [14].

In our study, no difference was found between the genders in terms of the development of gallbladder
pathology. While the study conducted by Liu et al. showed that men were at a higher risk for the
development of gallbladder pathology in patients with gastrointestinal polyps, the study conducted by Geng
et al. showed that women were at a higher risk [4,6].

Although gallbladder polyps are relatively rare, they are generally found in approximately 3-13.8% of the
adult population. However, the frequency of gallbladder polyps in our study was 18.8% [15-18]. It is
noteworthy that gallbladder polyps were more common in our study than in the general population. We did
not find similar results in our literature review and we think that this should be a separate research topic.

Stergios et al. reported in their systematic review that gallbladder polyps can adequately predict future risk
for colorectal neoplasia [8]. Geng et al. reported that gallbladder epithelium and colorectal mucosal
epithelium share a common epitope [4]. Here, the need for colonoscopy screening in patients with
gallbladder polyps is discussed considering the risk of future colorectal neoplasia.

Lee et al. demonstrated that the risk of colorectal neoplasia increases with worsening severity of fatty liver
in the presence of gallbladder polyps [19]. In our study, hepatosteatosis was not shown to increase the risk of
gallbladder pathology.

Our study has a few limitations. As the number of patients was limited, gallbladder pathologies including
stones and polyps were evaluated in a single group. To our knowledge, this is the first study to report on this
subject in our country. With the increase in screening programs, multicenter cohort studies with a larger
number of patients should be planned to evaluate each gallbladder pathology.
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Conclusions
Colonic polyps and gallbladder pathologies are seen to present together due to similar etiological factors.
Adding hepatobiliary ultrasound to the examination screening program of patients with colon polyps might
be beneficial for the early detection of gallbladder pathologies which might pose risks to patient health.
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