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Abstract

Background: Urinary bladder transitional cell carcinoma (TCC) is a common malignancy and early
detection plays a crucial role in treatment planning and prognosis. Imaging techniques, particularly CT scans,
have become vital in diagnosing and staging bladder cancer. However, their correlation with
histopathological findings remains essential for confirming diagnoses and determining the appropriate course
of treatment.

Methods: This cross-sectional study was conducted at the National Institute of Kidney Diseases and Urology
(NIKDU), Sher-E-Bangla Nagar, Dhaka, over a one-year period from July 1, 2019, to June 30, 2020. A total
of 100 patients diagnosed with urinary bladder TCC were included in this study. CT scans were performed to
identify key features such as bladder wall thickening, enhancing masses, muscle invasion, perivesical fat
infiltration, lymph node involvement, and hydronephrosis. Histopathological findings were obtained from
transurethral resection or biopsy specimens.

Results: The study found a strong correlation between CT scan findings and histopathological results.
Irregular enhancing mass had a 97% true positive rate, while bladder wall thickening had a 94% true positive
rate. The detection of muscle-invasive TCC on CT was confirmed histologically in 83% of cases, and
perivesical fat infiltration was confirmed in 79%. Lymph node involvement was accurately detected in 73% of
patients.

Conclusion: CT scans demonstrate a high correlation with histopathological findings in diagnosing and
staging urinary bladder TCC, making it a valuable tool in preoperative evaluation. These findings support the
role of CT in detecting invasive features and guiding treatment decisions.

Keywords: Transitional cell carcinoma, urinary bladder, CT scan, histopathology, muscle invasion, lymph
node involvement.

1. INTRODUCTION

Urinary bladder cancer is one of the most
common malignancies affecting the urinary tract,
with transitional cell carcinoma (TCC) being the
predominant histological type [1, 2]. It accounts
for approximately 90% of all bladder cancers and
is known for its high recurrence rate and potential
for progression [1]. Early and accurate diagnosis

ARC Journal of Public Health and Community Medicine

is crucial for effective treatment and improved
patient outcomes. In clinical practice, computed
tomography (CT) urography and
histopathological examination are widely used
for the diagnosis and staging of bladder TCC [3].

While CT scan plays a crucial role in identifying
tumor characteristics and staging, histopathology
remains the gold standard for definitive
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diagnosis.  Understanding the  correlation
between these two diagnostic modalities can
enhance the accuracy of bladder cancer
evaluation and guide appropriate management
strategies [4].

Bladder cancer is a major health concern
worldwide, particularly in males, with smoking
and exposure to industrial chemicals being
significant risk factors [5]. The disease presents
with hematuria, dysuria, and irritative urinary
symptoms, necessitating further imaging and
biopsy for confirmation. The prognosis of
bladder cancer depends on tumor grade and
stage, which influence treatment decisions,
including surgical resection, intravesical therapy,
chemotherapy, or radiotherapy [6]. Non-muscle-
invasive bladder cancer (NMIBC) (Ta, T1) can
often be treated conservatively, while muscle-
invasive bladder cancer (MIBC) (T2 or higher)
requires aggressive intervention [7].

CT urography is a non-invasive imaging
modality widely used for evaluating suspected
bladder cancer [8]. It provides detailed
anatomical and functional information, detecting
bladder wall thickening, enhancing masses, and
perivesical fat invasion, which are key indicators
of malignancy [9]. Additionally, it helps in
assessing tumor extent, lymph node involvement,
and upper urinary tract abnormalities. Despite its
utility, CT has limitations in differentiating low-
grade from high-grade tumors and in accurately
determining muscle invasion, necessitating
histopathological confirmation [10].

Histopathological examination of transurethral
resection of bladder tumor (TURBT) specimens
is essential for confirming the presence of TCC,
grading the tumor, and assessing the depth of
invasion [11]. High-grade TCC is more likely to
invade the muscle layer (T2) or beyond, whereas
low-grade tumors are usually confined to the
mucosa or lamina propria. Identifying these
characteristics is crucial for treatment planning
and prognostic evaluation [12].

Although CT scan is frequently used for initial
evaluation, its accuracy in  predicting
histopathological findings varies [13]. Several
studies have reported that CT urography has high
sensitivity in detecting bladder tumors but
variable accuracy in assessing muscle invasion
and perivesical extension [6]. False-positive and
false-negative findings can lead to over staging
or under staging, affecting treatment decisions.
Establishing a strong correlation between CT
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scan findings and histopathology will help in
determining the reliability of CT urography in
staging bladder TCC and its role in guiding
clinical management [14].

This study was conducted at the National
Institute of Kidney Diseases and Urology
(NIKDU), Sher-E-Bangla Nagar, Dhaka, to
evaluate the correlation between CT scan
findings and histopathological examination in
urinary bladder TCC. The study aimed to
determine the diagnostic accuracy, sensitivity,
specificity, and predictive values of CT scan in
staging bladder cancer, with histopathology
serving as the reference standard. By analyzing
the agreement between these two modalities, the
study sought to improve diagnostic precision and
contribute to more effective and timely
management of bladder cancer.

2. METHODOLOGY & MATERIALS

This cross-sectional study was conducted at the
National Institute of Kidney Diseases and
Urology (NIKDU), Sher-E-Bangla Nagar,
Dhaka, over a one-year period from July 1, 2019,
to June 30, 2020. A total of 100 patients with
suspected urinary bladder transitional cell
carcinoma (TCC) were included in the study.
Patients aged 30 years and above, who underwent
both CT urography and histopathological
examination, were eligible for inclusion.
However, individuals with a prior history of
bladder cancer, those who had received
chemotherapy, cases  with incomplete
histopathological reports, or poor-quality CT
scans affecting interpretation were excluded.

Data were collected from patient records at
NIKDU, including CT scan findings such as
bladder wall thickening, enhancing mass lesions,
perivesical fat invasion, and lymph node
involvement. Histopathological examination of
biopsy or transurethral resection of bladder tumor
(TURBT) specimens was performed to confirm
tumor grade and depth of invasion. The
correlation between CT scan findings and
histopathological results was analyzed to assess
the diagnostic accuracy of CT urography in
detecting bladder cancer.

All collected data were entered and statistically
analyzed using SPSS version 22. Descriptive
statistics, including mean, frequency, and
percentage, were calculated for key variables.
Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of
CT urography in detecting bladder cancer and
assessing tumor invasiveness were determined.
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3. RESULTS
Table 1. Patient Demographics
Variable Number (n=100) Percentage (%)
Age Group (Years)
30-40 12 12%
41 -50 23 23%
51 -60 34 34%
61-70 19 19%
>70 12 12%
Gender
Male 78 78%
Female 22 22%

Table 1 presents the age and gender distribution
of the 100 patients included in the study. The
majority of patients (34%) were in the 51-60
years age group, followed by 41-50 years (23%)
Table 2. CT Scan Findings of Urinary Bladder TCC

and 61-70 years (19%). Patients aged 30-40
years and above 70 accounted for 12% each. The
study population had a male predominance, with
78% male and 22% female patients.

CT Scan Findings Number (n=100) Percentage (%0)
Focal bladder wall thickening 38 38%
Irregular enhancing mass 47 47%
Diffuse bladder wall thickening 15 15%
Perivesical fat infiltration 27 27%
Lymph node involvement 14 14%
Hydronephrosis 21 21%

Table 2 summarizes the CT scan findings of 100
patients with suspected urinary Dbladder
transitional cell carcinoma (TCC). The most
common finding was an irregular enhancing
mass (47%), followed by focal bladder wall
thickening (38%). Perivesical fat infiltration was

observed in 27% of cases, while hydronephrosis
and lymph node involvement were noted in 21%
and 14% of patients, respectively. Diffuse
bladder wall thickening was the least common
finding, seen in 15% of cases.

Table 3. Histopathological Findings of Urinary Bladder TCC

Histopathology Findings Number (n=100) Percentage (%)
Low-grade TCC 28 28%
High-grade TCC 72 72%

Muscle-invasive TCC (T2+) 57 57%
Non-muscle-invasive TCC (Ta, T1) 43 43%
Lymphovascular invasion 18 18%

Table 3 outlines the histopathological findings of
100 patients diagnosed with urinary bladder
transitional cell carcinoma (TCC). The majority
of cases were high-grade TCC (72%), with low-
grade TCC observed in 28%. Regarding tumor

invasiveness, 57% of patients had muscle-
invasive TCC (T2+), while 43% had non-muscle-
invasive TCC (Ta, T1). Lymphovascular
invasion was identified in 18% of cases.

Table 4. Correlation of CT Scan and Histopathological Findings

CT Scan Findings Histopathology Confirmation | True Positive (%) | False Positive (%)
Bladder wall thickening Confirmed as TCC 94% 6%
Enhancing mass Confirmed as TCC 97% 3%

Muscle invasion suspected on CT| Confirmed histologically (T2+) 83% 17%
Perivesical invasion on CT Confirmed histologically (T3/T4) 79% 21%
Lymph node involvement Confirmed histologically 73% 27%
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Table 4 presents the correlation between CT scan
findings and histopathological confirmation in
100 patients with urinary bladder TCC. The CT
scan findings of bladder wall thickening and
enhancing mass showed high true positive rates
of 94% and 97%, respectively, with false positive
rates of 6% and 3%. For muscle invasion
suspected on CT, histopathology confirmed 83%
of cases as muscle-invasive (T2+), with a false
positive rate of 17%. Perivesical invasion and
lymph node involvement on CT were confirmed
histologically in 79% and 73% of cases,
respectively, with false positive rates of 21% and
27%.

4. DISCUSSION

The correlation between CT scan findings and
histopathological results in urinary bladder
transitional cell carcinoma (TCC) is critical in
determining the appropriate treatment strategies
and assessing prognosis. This study aimed to
evaluate these correlations in 100 patients with
bladder TCC, and the results were consistent with
findings from earlier research that emphasized
the importance of imaging techniques like CT
scans in detecting bladder tumors and their
invasiveness [7, 11, 13].

In our study, irregular enhancing masses on CT
scans were the most commonly observed
findings (47%), and these correlated strongly
with histopathology, confirming the presence of
TCC in 97% of cases. This result aligns with
previous studies, such as Picchio et al., which
demonstrated that CT scans are highly sensitive
in detecting bladder cancer, especially when
looking for enhancing masses [15]. Moreover,
the bladder wall thickening observed in 38% of
patients had a true positive rate of 949%,
indicating that this finding is a reliable diagnostic
indicator. This result is consistent with research
by Blick et al., which confirmed that CT is
effective  in  identifying  bladder  wall
abnormalities that often correspond to
malignancy [16].

The study also found that muscle invasion
suspected on CT scans was confirmed in 83% of
cases, indicating good diagnostic accuracy for
muscle-invasive TCC (T2+). This result is in line
with previous findings, such as those by Kibel et
al., who showed that CT urography is effective in
assessing muscle invasion in bladder cancer,
which is crucial for treatment planning,
particularly regarding radical cystectomy [17].
Similarly, perivesical fat infiltration was
confirmed histologically in 79% of cases,
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suggesting that CT imaging is a valuable tool for
assessing local invasion, as corroborated by
studies like Prasad et al., which highlighted CT's
role in detecting locally advanced bladder cancer
[18].

The lymph node involvement on CT scans was
confirmed in 73% of cases, with a false positive
rate of 27%. This is slightly lower than expected,
as studies such as Novara et al. suggest that while
CT is useful for detecting lymph node metastasis,
its accuracy can vary, and sometimes
lymphadenopathy may not correlate with
pathological findings [19]. Nevertheless, the
relatively high true positive rate supports the
utility of CT in staging bladder cancer.

The high correlation between CT findings and
histopathological results supports the use of CT
scans as an essential tool in the preoperative
assessment of bladder cancer. The accurate
detection of muscle-invasive TCC, perivesical
invasion, and lymph node involvement on CT
imaging helps guide therapeutic decisions, such
as whether to proceed with radical cystectomy or
conservative management. Additionally, CT
scans play a critical role in evaluating treatment
response and detecting recurrence post-surgery,
as indicated by studies such as Modlich et al.,
which emphasized the importance of imaging in
tracking tumor progression and response to
therapy [20].

5. LIMITATIONS OF THE STUDY

While the study provides valuable insights into
the correlation between CT and histopathological
findings, it is important to note that CT urography
may not always be as accurate in detecting small
or superficial lesions. Additionally, the study's
sample size of 100 patients might not fully
represent the broader population, and further
research with larger cohorts is needed to confirm
these findings.

6. CONCLUSION

In conclusion, our study confirms that CT scans
are highly effective in detecting and staging
bladder transitional cell carcinoma and correlate
well with histopathological findings. The high
true positive rates observed for features such as
enhancing masses, bladder wall thickening, and
muscle invasion suggest that CT imaging is an
invaluable tool for the preoperative evaluation of
bladder cancer. However, further studies with
larger sample sizes and additional imaging
modalities could provide a more comprehensive

Page| 37



Correlation of Histopathological and CT Scan Findings of Urinary Bladder Transitional Cell Carcinoma

approach to improving diagnostic accuracy and
staging of bladder cancer.
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