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Background: Although sporadic case reports have suggested an association between bladder urothelial carcinoma and common bile
duct (CBD) dilation, no comprehensive study has investigated this association. This study aimed to compare CBD size in patients with
urothelial carcinoma and matched controls.

Methods: In this retrospective case-control study, we analyzed 63 patients diagnosed with urothelial carcinoma alongside a control
group of 63 individuals who were matched for age, gender distribution, smoking habits, and opium use. Demographic and clinical data
were extracted from patient records. An experienced radiologist who was blinded to the study objectives measured the diameter of the
CBD using CT scans.

Results: The mean CBD diameter was larger in patients with urothelial carcinoma compared with the control group (6.81£2.77 vs
5.40+1.43, p = 0.004). Furthermore, individuals with tumor recurrence (8.58+3.45 vs 6.15+2.17, p = 0.005) or metastases (8.35+4.16
vs 6.52+2.38, p = 0.049) exhibited significantly higher CBD diameters compared with those without. However, regression analysis
identified tumor recurrence (OR=7.63 [1.64-35.60]) and abnormal CRP (OR=9.85 [1.46—66.62]) as the only significant risk factors for
abnormal CBD diameter.

Conclusion: Patients with urothelial carcinoma demonstrated larger CBD diameters than matched controls, with greater dilation
observed among those with tumor recurrence. These findings suggest a potential association between urothelial carcinoma and CBD
diameter; however, given the observational design and limited sample size, the results should be considered exploratory and
hypothesis-generating. Further large-scale prospective studies are required to validate these findings, clarify underlying mechanisms,
and determine their clinical significance.
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Introduction

Bladder cancer is among the most prevalent cancers worldwide. It ranks as the tenth most common cancer globally and
the seventh most common in men, with its incidence rising, particularly in developing countries.'* Urothelial carcinoma
is the most prevalent subtype of bladder cancer and is characterized by a high risk of recurrence and progression.’
Smoking is considered one of the major risk factors for bladder cancer. Other reported risk factors include environmental
and occupational factors, family history, opium consumption, red meat, obesity, and infection with Schistosomiasis
haematobium.*

Beyond its localized effects, bladder cancer may involve other organs due to its pathophysiology or associated
treatments. Studies have indicated that the most common site of metastasis is the lymph nodes, with initial regional
involvement progressing to the common iliac and paraaortic lymphatic chains.®® The liver, bone, lungs, and peritoneum
have also been reported as common distant metastatic sites.” However, involvement of the biliary system in bladder
urothelial carcinoma appears to be uncommon and has mainly been described in isolated case reports.” "'

A limited number of reports have described biliary obstruction or biliary tract involvement in patients with metastatic

bladder urothelial carcinoma.”™' Clinical observation at Hasheminejad Hospital in Tehran, a kidney and urinary tract
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subspecialty center, suggested a number of patients with bladder urothelial carcinoma had an increased diameter of the
common bile duct. Possible explanations for non-obstructive CBD dilation may include advanced patient age, a higher
prevalence of opium use, metastatic involvement of the biliary system, effects of medical treatments or the secretion of
cytokines or inflammatory mediators that may affect the wall of the common bile duct and contribute to its dilation;
however, these mechanisms remain hypothetical.

A number of patients with bladder urothelial carcinoma who had a dilated CBD on CT scan underwent Endoscopic
Retrograde Cholangiopancreatography (ERCP) or Magnetic Resonance Cholangiopancreatography (MRCP), but these
investigations did not identify an anatomical obstructive cause.

Given the extensive retroperitoneal lymphatic network and the communication of hepatic and biliary lymphatic
drainage with paraaortic and peripancreatic lymphatic pathways, biliary tract involvement in advanced urothelial
carcinoma is biologically plausible.'*'* These observations suggest that urothelial carcinoma may affect the biliary
system through direct metastatic spread or through indirect inflammatory, paraneoplastic, or treatment-related mechan-
isms. However, no comprehensive study has investigated a possible association between bile duct dilation and bladder
urothelial carcinoma.

Given the limited available evidence, we hypothesized that patients with bladder urothelial carcinoma may have
a larger common bile duct diameter compared with individuals without the disease. Clarifying this potential association
may improve understanding of hepatobiliary findings encountered in these patients and help guide future investigations
regarding their clinical significance. Therefore, this study compared the mean CBD diameter between patients diagnosed
with bladder urothelial carcinoma and a control group.

Materials and Methods
Study Design and Setting

This retrospective case-control study was conducted at Shahid Hasheminejad Hospital, a referral academic hospital
affiliated with the Iran University of Medical Sciences, from March 2023 to March 2024. All participants provided
informed consent before enrollment. All methods were performed in accordance with the relevant guidelines and
regulations. The Iran University of Medical Sciences ethics committee approved the study (IRIUMS.FMD.
REC.1402.207).

Participants

This study evaluated CBD diameter in patients with bladder urothelial carcinoma (case group) and individuals without
urothelial carcinoma (control group). The sample size was calculated using G*Power software (version 3.1.9.2). With
a 95% confidence level, 80% statistical power, and an effect size of 0.5, the required sample size was 63 participants per
group.

The case group included patients with histopathologically confirmed bladder urothelial carcinoma who underwent
abdominopelvic CT scans with CBD measurement during the study period, selected through convenience sampling. The
control group consisted of outpatients who underwent abdominopelvic CT imaging during the same study period for non-
hepatobiliary and non-oncologic indications. Based on available medical records, these individuals had no recent
hospitalization for major medical conditions and no documented history of bladder urothelial carcinoma, other malig-
nancies, or liver and biliary diseases. Absence of malignancy and hepatobiliary pathology was also confirmed through
review of medical records and CT imaging findings. The control group was individually matched 1:1 to the case group
based on age (+ 5 years), gender, smoking status, and opium use as common confounders associated with increased CBD
diameter.

Participants in both groups were required to be >18 years old, have complete medical records, and show no visible
stones or obstructive lesions within the CBD. Additional criteria for the case group included a histopathological diagnosis
of bladder urothelial carcinoma, while the control group required no history of malignancy. Exclusion criteria included
other malignancies (except bladder urothelial carcinoma in the case group), liver or biliary tract disease, CBD stones or
obstructive lesions, abnormal bilirubin levels, incomplete records, or inadequate imaging data. Patients with abnormal
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bilirubin levels were excluded to reduce the likelihood of occult biliary obstruction or hepatobiliary dysfunction
independently affecting CBD diameter.

Data Collection and Imaging Review

Demographic variables (age and sex), clinical information (smoking, opium use, drug history, C-reactive protein (CRP),
history of chemotherapy, and radiotherapy), and tumor characteristics (grade, multifocality, tumor recurrence, metastasis)
were extracted from patient records. Tumor recurrence was defined as reappearance of histopathologically confirmed
urothelial carcinoma after prior treatment or documented remission. Metastasis was defined as radiologically or
histopathologically confirmed spread of urothelial carcinoma beyond the primary tumor site. CBD diameter was
measured on abdominopelvic CT scans by an experienced radiologist, blinded to the study objectives, following standard
measurement protocols. All CT scans were performed using a 16-slice GE CT scanner with 2.5-mm slice thickness.
Imaging was obtained with and without intravenous contrast enhancement, including portal venous phase acquisitions
when contrast was administered. Images were reconstructed and reviewed using the Picture Archiving and
Communication System (PACS). CBD diameter was measured manually on oblique coronal reconstructed images
oriented parallel to the long axis of the common bile duct, with measurements obtained at the mid-CBD level.

Statistical Analysis

All statistical analyses were conducted using SPSS software (version 25, IBM Corporation, NY, USA). We used
frequency to report qualitative variables and mean + standard deviation (SD) to report quantitative variables. There
were no missing data for any variables. The Kolmogorov—Smirnov test, Q-Q plot, and P-P plot were applied to assess the
normality of quantitative variables.

CBD diameter was compared between patients with urothelial carcinoma and the control group, as well as within
urothelial carcinoma subgroups using the Mann—Whitney U and Kruskal Wallis tests. The independent #-test was applied
to compare age, which followed a normal distribution. The Chi-square and Fisher’s exact tests were used to assess
relationships between categorical variables.

Based on thresholds of 10 mm for individuals over 60 years and 8 mm for those under 60 years, CBD diameter was
categorized as normal or abnormal.'* Univariate regression analysis was performed to evaluate the association between
potential predictors and abnormal CBD diameter. Variables with p<0.05 in the univariate analysis were subsequently
included in a multivariable logistic regression model to identify independent predictors of abnormal CBD diameter. P-
values < 0.05 were considered statistically significant.

Results

Sixty-three patients with urothelial carcinoma and 63 controls, matched for age, sex, smoking status, and opium use,
were studied. There were 57 males (90.5%) and 6 females (9.5%) in each group. 71.4% of the subjects in each group
were smokers, and the frequency of opium use in each group was 30.2%. The mean age of participants was 63.86+13.43
in the urothelial carcinoma group and 63.83+13.66 in the control group (p = 0.981), Table 1.

Among the 63 patients with bladder urothelial carcinoma, 52 (82.5%) had high-grade disease. Multifocal tumors were
observed in 25 (39.7%) cases, and 17 (27%) experienced tumor recurrence. Metastasis occurred in 10 (15.9%) patients,
while only one had a multicentric tumor. All participants in the urothelial carcinoma group were receiving analgesic
treatment. Additionally, 62 participants (98.4%) were receiving antibiotic therapy. Among these, 57 participants (90.5%)
were prescribed standard-spectrum antibiotics, while 5 (7.9%) received broad-spectrum antibiotics. Regarding inflam-
matory markers, 6 patients (9.5%) had abnormal CRP levels, whereas 57 (90.5%) had CRP levels within the normal
range.

The mean diameter of the CBD in patients with bladder urothelial carcinoma (6.81+2.77) was significantly higher
than that in the control group (5.40+1.43). The median (interquartile range) CBD diameter was significantly higher in
patients with bladder urothelial carcinoma than in the control group (6 [3] vs 5[2]; Z=—2.846, p = 0.004, r=0.25,
Figure 1).
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Table 1 Comparison of Demographic and Lifestyle Variables Between the Bladder
Urothelial Carcinoma Group and the Control Group

Variables Bladder Urothelia Carcinoma Group | Control Group | P-value
Age, years 0.981%
MeanSD 63.86+13.43 63.83£13.66

Median (IQR) 62 (20) 63 (22)

Gender, male, n (%) 57 (90.5) 57 (90.5) 1®
Smoker, n (%) 45 (71.4) 45 (71.4) 1®
Opium user, n (%) 19 (30.2) 19 (30.2) 1®

Notes: #The Mann-Whitney U-test was used to compare age between the two groups. *The chi-square test was
used to compare categorical variables, including gender; smoking status, and opium use, between the groups.

When comparing CBD diameter between patients with high-grade and low-grade urothelial carcinoma, the high-grade
group had a larger diameter, but the difference was not statistically significant (p = 0.26), Table 2. Similarly, there was no
significant difference in CBD diameter between patients with multifocal tumors and those without (p = 0.26). However,
patients with a history of tumor recurrence had a significantly larger CBD diameters than those without recurrence
(median 6.75, mean 8.58 vs median 6, mean 6.15, p = 0.005). Due to the presence of only one patient with a multicentric
tumor, no comparison of CBD diameter could be made for this subgroup. Finally, the mean CBD diameter in patients
with metastatic urothelial carcinoma was significantly larger than in those with non-metastatic urothelial carcinoma
(median 7, mean 8.35 vs median 6, mean 6.52, p = 0.049), Table 2.

In patients with urothelial carcinoma, univariate regression analysis using dichotomized CBD diameter (normal vs
abnormal) showed that a history of tumor recurrence (OR = 7.35 [95% CI: 1.30-80.10], p = 0.006) and abnormal CRP
(OR =9.33 [95% CI: 1.72-50.76], p = 0.010) in the case group were the only significant risk factors for an abnormal
CBD diameter.

While the CBD diameter was significantly larger in patients with metastatic disease compared with those without,
metastasis did not emerge as a statistically significant predictor of an abnormal CBD diameter in the regression analysis
(OR = 2.41 [95% CI: 0.11-51.40], p = 0.265). Furthermore, factors such as age, gender, smoking, opium use, tumor
grade, multifocality, systemic chemotherapy, BCG therapy, and radiotherapy were not found to be significant risk factors
for an abnormal CBD diameter, Table 3.

Multivariable regression analysis revealed that patients with a history of tumor recurrence had a 7.63-fold and those
with abnormal CRP levels had a 9.85-fold increased likelihood of presenting with an abnormal CBD diameter (p = 0.010,
0.019, respectively), Table 3.
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Figure | Distribution of common bile duct (CBD) diameter in patients with bladder urothelial carcinoma and in the control group.
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Table 2 Clinical Factors Associated with Common Bile Duct Diameter in Patients with Bladder Urothelial

Carcinoma

Clinical and Tumor Characteristics of the MeantSD Median (IQR) P-value®

Bladder Urothelial Carcinoma Group

Bladder urothelial carcinoma grade 0.26
High grade 6.94+2.80 6.25 (2.9)
Low grade 6.18+2.68 5(5)

Multifocal tumor 0.31
Yes 7.10£2.50 6(3.8)
No 6.621£2.96 6(2.8)

History of tumor recurrence 0.005*
Yes 8.58+3.45 7 (4.3)
No 6.15£2.17 6 (2.6)

Metastasis 0.049*
Metastatic urothelial carcinoma 8.35+4.16 6.75 (5.6)
Non-metastatic rothelial carcinoma 6.52+2.38 6 (2.5)

CRP 0.001°*
Normal 6.40+£2.50 6(2)
Abnormal 10.10+2.92 9 (5.5)

Chemotherapy 0.417
None 6.56+2.66 6 (2)
Systemic 7.86+3.63 7 (5)
BCG therapy 6.75+2.00 7 (3.3)

Radiotherapy 0.673
Yes 7.50£3.45 6.5 (6)
No 6.75£2.74 6 (2.6)

Antibiotic 0.043%%
Simple 6.47+2.43 6 (2.3)
Broad-spectrum 10.20+4.44 10 (8.5)

Notes: “The Mann—-Whitney U and Kruskal Wallis tests were used. *P<0.05. $Although significant, the sample size for broad-spectrum

antibiotic recipients was limited (n=5).

Abbreviations: SD, standard deviation; IQR, interquartile range; CRP, C-reactive protein; BCG, Bacillus Calmette-Guerin.

Discussion
Principal Findings

We investigated the relationship between bladder urothelial carcinoma and CBD diameter, comparing 63 patients with

urothelial carcinoma with 63 matched controls. Patients with bladder urothelial carcinoma exhibited a significantly larger

mean CBD diameter than the control group, without any visible stones or obstructive lesions along the CBD or increased

bilirubin levels. By matching for confounding factors such as age, sex, smoking, and opium use, the observed difference

in CBD diameter can be more confidently attributed to the presence of bladder urothelial carcinoma. Although the

absolute mean difference in CBD diameter between groups was modest (approximately 1.4 mm), the difference persisted

despite matching for major confounders. All CT scans were obtained using the same scanner, and measurements were
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Table 3 Univariate and Multivariable Regression Analyses of Factors
Associated with Common Bile Duct Diameter in Patients with Bladder
Urothelial Carcinoma

Variable Odds Ratio (95% CI) B P-value
Univariate Regression

High grade 0.94 (0.50-17.12) 0.060 0.945
Multifocality 1.33 (0.40-36.95) 0.288 0.667
Tumor recurrence 7.35 (1.30-80.10) 1.995 | 0.006*
Metastasis 241 (0.11-51.33) 0.880 0.265
Age 1.00 (0.10-96.10) 0.004 0.870
Gender 1.06 (0.10-11.12) 0.062 0.957
Smoking 1.08 (0.40-25.64) 0.078 0916
Opium use 3.60 (0.13-94.78) 1.281 0.061
CRP 9.33 (1.72-50.76) 2234 | 0.0l0*
Systemic chemotherapy 3.62 (0.81-16.22) 1.286 0.093
BCG therapy 0.91 (0.09-8.72) —-1.00 0.931
Radiotherapy 3.63 (0.53-24.89) 1.289 0.189
Multivariable Regression

Tumor recurrence 7.63 (1.64-35.60) 2,032 | 0.0l0*
CRP 9.85 (1.46-66.62) 2288 | 0.019*

Notes: Regression analyses were performed only in the bladder urothelial carcinoma
group. The control group was included only in the comparative analysis of CBD diameter.
* P<0.05.

Abbreviations: Cl, confidence interval; CRP, C-reactive protein; BCG, Bacillus Calmette-
Guerin.

performed by a blinded experienced radiologist to minimize technical bias. Nevertheless, the clinical significance of
a difference of this magnitude should be interpreted cautiously in the context of well-characterized physiologic variability
in CBD diameter. Recent large-scale MRCP-based population studies have demonstrated that CBD diameter is strongly
age-dependent, with upper reference limits extending to approximately 8 mm in individuals younger than 65 years and up
to 10-11 mm in older populations, even in the absence of biliary pathology.'>'® Reported upper reference limits vary
across studies and populations, particularly in older individuals, in whom values exceeding the traditionally accepted
threshold may still be considered physiologic. In addition, CT- and MRCP-based studies have shown variability in CBD
measurements depending on imaging modality, measurement location, and observer-related factors, further contributing
to a broad normal range.'>'” Functional factors, including sphincter of Oddi tone and transient fluctuations in biliary
flow, may also influence short-term variation in duct caliber.'® Therefore, although the observed difference between
groups may reflect a true association, its magnitude lies within a physiologic range that is inherently wide, particularly in
older populations, emphasizing the need for cautious interpretation and prospective validation using standardized
imaging protocols and age-stratified reference values.

We also found that a history of tumor recurrence and abnormal CRP levels were strongly associated with an increased
CBD diameter in patients with urothelial carcinoma, as shown by both univariate and multivariable regression analyses.
While metastasis was linked to a larger CBD diameter, it did not emerge as a statistically significant predictor in the

regression model.
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Although tumor recurrence and abnormal CRP remained statistically significant in the multivariable model, these
findings should be interpreted cautiously. The relatively small number of abnormal CBD events and the limited sample
size may have reduced model stability, contributing to wide confidence intervals and potential overestimation of effect
sizes. Differences between univariate and multivariable regressions likely reflect adjustment for coexisting variables,
possible collinearity among disease-related factors, and reduced statistical power after stratification. For example,
metastasis was associated with larger mean CBD diameter in subgroup analysis but did not remain a significant
independent predictor in regression analysis, possibly due to limited event numbers and insufficient precision.
Therefore, while the regression findings suggest potential associations, they should be considered exploratory and
hypothesis-generating rather than definitive.

Comparison with Previous Literature

Previous studies on the relationship between bladder urothelial carcinoma and biliary dilation are limited to rare case
reports of biliary metastasis. Ling et al documented gallbladder infiltration by urothelial cancer in a patient with renal
pelvic urothelial carcinoma.” Similarly, Hong et al reported a case of jaundice in a patient with bladder urothelial
carcinoma, where imaging and histopathology revealed metastatic spread to the bile duct wall.'® Fakhoury et al described
a patient with ureteral urothelial carcinoma presenting with biliary obstruction, confirmed as metastatic involvement of
urothelial origin.'"" While these reports highlight the potential for urothelial cancers to involve the biliary system, our
study systematically demonstrates an association between bladder urothelial carcinoma and increased CBD diameter
without biliary metastasis in a larger cohort, providing statistically significant evidence of this relationship.

Potential Mechanisms

The mechanism by which bladder urothelial carcinoma may influence the common bile duct is not well understood and is
likely multifactorial. Possible mechanisms include systemic inflammation, treatment-related effects, and other unidenti-
fied mechanisms. Further investigation is needed to clarify these potential pathways.

A plausible explanation for the observed association is the systemic inflammatory response often triggered by
malignancies such as urothelial carcinoma. Cancer-associated inflammation involves the release of cytokines and growth
factors that can affect distant organs. Specifically, mediators like interleukins and tumor necrosis factor have been shown
to alter biliary physiology, potentially contributing to bile duct dilation.'®*® This aligns with our finding that abnormal
CRP levels, a marker of systemic inflammation, were significantly associated with increased CBD diameter in patients
with urothelial carcinoma. These results suggest that inflammation may play a critical role in the biliary changes
observed in bladder urothelial carcinoma, emphasizing the systemic impact of this malignancy beyond its primary site.
However, this finding should be interpreted with caution because only a small proportion of patients had abnormal CRP
levels. The limited number of cases with elevated CRP may have increased statistical instability and contributed to wide
confidence intervals, reducing the precision and generalizability of the observed association. Therefore, although the
results may support a possible link between systemic inflammation and CBD dilation in urothelial carcinoma, they should
be considered preliminary and require confirmation in larger studies with more robust inflammatory marker
representation.

In addition to inflammatory mechanisms, medication-related effects may also contribute to physiologic variation in
CBD diameter and should be considered when interpreting imaging findings. Patients with urothelial carcinoma may
receive various systemic therapies and supportive medications that could potentially influence hepatobiliary physiology
or biliary motility.! Although the present study excluded patients with overt biliary obstruction and abnormal bilirubin
levels, detailed treatment and medication histories were not consistently available; therefore, residual confounding related
to pharmacologic exposure cannot be completely excluded.

Metastasis is another important factor to consider. While bladder urothelial carcinoma typically metastasizes to lymph
nodes, lungs, liver, and bone,’ rare cases of biliary system involvement have been documented.'' Metastatic spread to the
bile ducts can directly cause obstruction, leading to dilation. However, in our study, all patients with anatomical
obstructive lesions along the bile ducts or patients with increased bilirubin levels were excluded. Therefore, it does
not seem that the cause of the increase in CBD diameter in these patients is tumor metastasis to the bile ducts. The
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observed discrepancy between the univariate and multivariable analyses may be explained by confounding between
metastasis and other covariates, as well as reduced statistical power in the adjusted model due to the limited number of
events.

We found that patients with a history of tumor recurrence had a significantly larger CBD diameters compared with
those without recurrence. This suggests that more aggressive or advanced disease may exert a greater impact on the
biliary system. However, participants with a history of tumor recurrence also tended to be older, raising the possibility of
a cumulative effect of age and cancer recurrence on CBD diameter. This finding underscores the importance of vigilant,
long-term monitoring in elderly patients with urothelial carcinoma, as both age-related and disease-specific factors may
contribute to biliary changes over time.

Clinical Implications

Understanding the mechanisms behind increased CBD diameter in patients with bladder urothelial carcinoma may have
potential clinical implications. If future studies confirm that systemic inflammation or metastasis contributes to bile duct
changes, monitoring CBD diameter may serve as a potential noninvasive marker of disease progression or systemic
involvement. Regular imaging and CBD measurements could assist in disease monitoring and early detection of
aggressive disease. At present, however, these findings are exploratory and do not establish CBD diameter as
a validated biomarker for clinical decision-making. Further prospective studies are required before such applications
can be considered.

On the other hand, awareness that some patients with bladder urothelial carcinoma may demonstrate larger CBD
diameters in the absence of clear obstructive pathology could assist clinicians in contextual interpretation of imaging
findings. However, this observation alone should not replace standard diagnostic evaluation or preclude invasive
investigations such as ERCP when clinically indicated.

Limitations

Despite the potential clinical relevance of these findings, several limitations should be considered. First, the retrospective
case-control design limits causal inference and does not permit evaluation of temporal relationships between urothelial
carcinoma progression and changes in CBD diameter over time.

Second, although major confounders such as age, sex, smoking, and opium use were matched, residual confounding
from unmeasured variables cannot be excluded. These variables may include comorbidities, medication exposure, prior
cholecystectomy status, body mass index, and other hepatobiliary influences. Furthermore, detailed baseline tumor
staging information, including NMIBC versus MIBC classification and complete TNM staging, was not consistently
available in the accessible medical records because of the retrospective nature of the study and incomplete baseline
staging documentation. Therefore, the relationship between tumor stage and CBD diameter could not be evaluated
comprehensively. In addition, due to the retrospective nature of the study, the temporal relationship between CT imaging
and acute illness, hospitalization status, medication exposure (particularly opioids/analgesics), or oncologic treatments
such as chemotherapy, intravesical BCG, and radiotherapy could not be consistently established. Therefore, some degree
of CBD dilation may reflect treatment-related or systemic inflammatory effects rather than a purely malignancy-specific
phenomenon. Third, the relatively small sample size, particularly within subgroup analyses such as recurrence, metas-
tasis, and abnormal CRP, as well as the limited number of abnormal CBD events, may have reduced statistical power and
limited the stability of the logistic regression model. In particular, the small number of outcome events raises the
possibility of model overfitting, resulting in wide confidence intervals and reduced precision of effect estimates.
Therefore, the results of the multivariable analysis should be interpreted cautiously and considered exploratory rather
than confirmatory.

Fourth, while participants with abnormal bilirubin or visible obstructive lesions were excluded, more comprehensive
biochemical cholestatic markers such as alkaline phosphatase, gamma-glutamyl transferase, and detailed liver function
profiles were not uniformly available, which may have limited exclusion of subtle hepatobiliary dysfunction. Finally,
although CBD measurements were performed by an experienced radiologist blinded to study objectives, CT-based
measurement may still be influenced by physiologic variation, imaging phase, technical factors, and potential
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measurement variability. These limitations suggest that the findings should be interpreted cautiously and validated
through larger prospective multicenter studies with standardized imaging and biochemical assessment.

Conclusions

In this exploratory case-control study, we aimed to investigate whether bladder urothelial carcinoma is associated with
increased common bile duct diameter compared with matched controls. Our findings suggest that patients with bladder
urothelial carcinoma may have larger CBD diameters, with greater dilation observed more frequently among those with
tumor recurrence and metastatic disease, although only recurrence and abnormal CRP remained independently associated
with abnormal CBD diameter in multivariable analysis.

These findings should be considered hypothesis-generating rather than conclusive, as the observational design does
not establish causality or immediate clinical applicability. While the observed associations may suggest possible links
between urothelial carcinoma, disease activity, systemic inflammation, and biliary ductal changes, the single-center case-
control design and relatively limited sample size restrict definitive interpretation. Further multicenter prospective studies
with larger populations and longitudinal follow-up are needed to validate these findings, clarify underlying mechanisms,
and determine whether they hold broader biological or clinical significance.
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