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Clinical Significance of Tumor Location in Urothelial
Carcinoma of The Bladder
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Abstract

Introduction: Bladder cancer is the most common malignancy of the urinary tract, occurring more frequently in men than in women.
While pathological features are major prognostic determinants, the effect of tumor localization remains unclear. This study aimed to
investigate the relationship between bladder tumor location, stage, recurrence, and progression.

Methods: A retrospective review was conducted of 452 patients diagnosed with urothelial carcinoma who underwent transurethral
resection of the bladder tumor between 2016 and 2021. Demographics, tumor location, pathological stage, recurrence, and progression
were analyzed. The bladder was divided into eight regions for mapping. Chi-square and Fisher's exact tests were used; p<0.05 was
considered significant.

Results: The mean age was 64.5 years, with a mean follow-up of 34.5 months. High-grade tumors were found in 65% of cases. The lateral
walls were the most common sites, whereas the trigone and base were the least common. Some tumors were significantly associated
with high-grade and muscle invasion. Overall recurrence was 41%, and progression was 10.6%. Recurrence was significantly higher in
tumors of the posterior wall.

Discussion and Conclusion: Findings indicate that dome tumors are linked to higher stage and grade, whereas posterior wall tumors
carry increased recurrence risk. Tumor location may have prognostic value in bladder cancer, warranting further studies.

Keywords: Bladder cancer; location; progression; recurrence; transurethral resection of the bladder tumor; tumor grade.

ladder cancer ranks as the seventh most frequently

diagnosed cancer in men worldwide and tenth when
both sexes are considered together [l It stands out as
the most common cancer of the urinary tract. Several risk
factors have been identified for bladder cancer, including
age, gender, race, and exposure to certain carcinogens.
Among these carcinogens, the most common exposure is
cigarette smoke [23]. The incidence of bladder cancer rises
particularly after the age of 65. Moreover, it occurs about 4
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times more frequently in men than in women. In the white
race, the incidence is approximately twice as high as in the
black race 1. About 90% of bladder cancers arise from the
urothelial epithelium 1. Approximately 75% of patients
present with disease limited to the mucosa (stage pTa,
carcinoma in situ [CIS]) or submucosa (stage pT1); this rate
is even higher in younger patients (under the age of 40).
Compared to muscle-invasive tumors (pT2-4), patients with
pTa, pT1, and CIS tumors have a higher long-term survival
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rate and a lower risk of cancer-specific mortality [°1. Bladder
tumors show wide variation in their course, and appropri-
ate diagnosis, staging, and grading require pathological
evaluation. Pathological grading forms the basis of staging.
The mainstay of pathological diagnosis is the transurethral
resection of the bladder tumor (TUR-BT). Although tumor
stage, grade, size, and multifocality are well-established
determinants of disease behavior in bladder cancer, the
potential clinical significance of intravesical tumor location
remains controversial. It has not been clearly defined in pa-
tients undergoing primary TUR-BT.

Previous studies have suggested that tumors arising from
specific regions of the bladder may be associated with dis-
tinct pathological characteristics; however, the available
evidence is limited and inconsistent [7:8],

In this study, we aimed to retrospectively investigate wheth-
er the location of the tumor within the bladder in patients
who underwent primary TUR-BT and were diagnosed with
urothelial carcinoma is associated with certain parameters,
such as grade, prognosis, recurrence, and multifocality.

Accordingly, this study was designed as a hypothesis-gen-
erating analysis to explore the association between intra-
vesical tumor location and clinicopathological characteris-
tics in a real-world TUR-BT population.

Materials and Methods

Ethics committee approval for our study was obtained on
January 18, 2022, with file number 2022/5, from the Bezmi-
alem Vakif University Non-Interventional Research Ethics
Committee. The study was conducted in accordance with
the principles of the Declaration of Helsinki. Data from a to-
tal of 452 patients who underwent TUR-BT and were diag-
nosed with “urothelial carcinoma” between January 2016
and August 2021 in the Urology Department of Bezmialem
Vakif University Faculty of Medicine Hospital were retro-
spectively analyzed. Patients with histopathologically con-
firmed urothelial carcinoma and available follow-up data
after primary TUR-BT were included in the study. The study
included 61 female and 391 male patients. Post-operative
follow-up was performed according to the contemporary
European Association of Urology guideline recommenda-
tions valid at the time of patient management. Patients
with non-muscle-invasive bladder cancer underwent cys-
toscopic surveillance at regular intervals, including an ini-
tial cystoscopy at 3 months after TUR-BT, followed by pe-
riodic cystoscopies based on individual risk stratification.
Patients diagnosed with muscle-invasive bladder cancer
were referred for further oncological evaluation and mul-
tidisciplinary management according to institutional prac-
tice. Due to the retrospective design of the study, detailed

data regarding intravesical therapy regimens and adjuvant
treatments were not consistently available and were there-
fore not included in the analysis. Patients with incomplete
pathological records, missing tumor localization data,
non-urothelial histology, or inadequate follow-up were
excluded. The parameters recorded included patient age,
gender, tumor location, pathological stage of the primary
tumor, development of progression or recurrence, and total
tumor size. Recurrence was defined as the appearance of a
new tumor on control cystoscopies after complete resec-
tion. Progression was defined as an increase in pathological
stage compared with the primary tumor. For patients with
an indication for re-TUR in the 15t month, pathology results
showing a tumor were not considered recurrence. Given
that the study population included both non-muscle-inva-
sive and muscle-invasive tumors, recurrence and progres-
sion were evaluated based on pathological findings rather
than treatment outcomes.

For bladder mapping, eight different groups were created
based on the intravesical location of the tumor: Right later-
al wall (including right ureteric orifice), left lateral wall (in-
cluding left ureteric orifice), posterior wall, dome, bladder
neck, trigone, bladder base, and cases in which the bladder
was completely filled with tumor. Possible differences in
pathological stage, progression, and recurrence accord-
ing to tumor location were evaluated using Pearson’s Chi-
square and Fisher’s exact tests. In addition, whether tumor
size and gender were significantly associated with patho-
logical grade, progression, recurrence, and tumor location
was investigated.

Statistical Analysis

All statistical analyses were performed using IBM Statistical
Package for the Social Sciences Statistics for Windows, Ver-
sion 22.0 (IBM Corp., Armonk, NY, USA). P<0.05 was consid-
ered statistically significant.

Due to limitations in available clinicopathological variables,
multivariate regression analyses could not be reliably per-
formed.

Results

The mean age at primary diagnosis of the patients includ-
ed in the study was 64.48+12.42 years. The mean follow-up
period was 34.49+29.49 months. Low-grade tumors were
detected in 148 cases and high-grade tumors in 304 cas-
es. Among the high-grade tumors, 142 were pTa, 134 were
pT1, and 28 were pT2. While 284 patients had a single tu-
mor, 168 had multiple tumors within the bladder. During
follow-up, recurrence was observed in 187 patients, and
progression was observed in 48 of these. In the primary
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pathology of the patients who experienced progression,
12 had low-grade tumors, and 36 had high-grade tumors.
Right and left lateral wall involvement rates were 52.8%
and 41.8%, respectively, making these the most common
locations. The percentages of cases involving the trigone
and bladder base were 5.3% and 4.6%, respectively, which
were the least common locations. Tumors were observed
in the dome in 41 patients and in the bladder neck in 26
patients. Tumors of the posterior wall were found in 64
patients, and in 11 patients, the bladder was filled with tu-
mors. Tumors involving more than one bladder region were
recorded separately for each involved anatomical location.
Therefore, individual patients with multifocal disease could
be represented in more than one localization category. Ac-
cordingly, the total number of tumors analyzed according
to intravesical location exceeded the total number of pa-
tients included in the study, reflecting a tumor-based rath-
er than patient-based localization analysis. Figure 1 shows
the distribution of tumor locations within the bladder.

Table 1 presents the relationship between the location of the
tumor within the bladder and the stage of the primary tumor.

In our study, of the 41 tumors involving the dome, 34 were
high-grade tumors. The frequency of high-grade tumors in
the dome was significantly increased (p=0.025). Further-
more, of the 41 dome tumors, 8 were high-grade pT2. The
frequency of high-grade pT2 tumors was significantly high-
er in tumors located in the dome (p<0.001). Among the 11
cases where the bladder was filled with tumor, 3 had high-
grade pT2 tumors, which were also significantly higher
(p=0.025). No statistically significant association between
tumor grade and intravesical location was observed in oth-
er bladder regions.

Table 1. Relationship between tumor location and grade

Low- High- High- High-  Total
grade grade grade grade
pTa pTa pT1 pT2

Right lateral wall 83 78 66 12 239
Left lateral wall 56 62 62 9 189
Dome 7 11 15 8 41
Posterior wall 21 17 21 5 64
Bladder neck 8 8 9 1 26
Base 6 8 9 1 24
Trigone 7 5 9 0 21
Bladder filled 3 3 2 11
with a tumor

When evaluating the relationship between tumor location
and recurrence or progression, it was observed that re-
currence in tumors of the posterior wall was significantly
increased (p=0.02), while no other statistically significant
associations were detected. Table 2 examines the relation-
ship between tumor location, recurrence, and progression.

Regarding gender, although the number of female patients
was lower than that of male patients, a significant associ-
ation was observed between female gender and tumors
filling the bladder (p=0.009). Of the 452 patients, 11 had
bladders filled with tumors. Of these, 5 were female.

The mean tumor size was calculated as 29.08+21.22 mm.
In tumors larger than 3 c¢cm, the frequency of recurrence
was significantly higher (p<0.001); similarly, the frequency
of progression was also significantly increased (p=0.019).
Multivariate regression analyses were planned; however,

Location

4

= Right lateral wall = Left lateral wall

= Base = Trigone

= Dome

= Bladder neck

= Posteriorwall

= Bladder filled with tumor

Figure 1. Distribution of tumor locations within the bladder.
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Table 2. Relationship between tumor location, recurrence, and
progression

Recurrence P Progression p
Right lateral wall 98 0.867 21 0.180
Left lateral wall 81 0.587 26 0.066
Dome 20 0312 7 0.180
Posterior wall 35 0.020 9 0.335
Bladder neck 13 0.357 4 0.506
Base 13 0.191 4 0.306
Trigone 9 0.887 1 0.714
Bladder filled 6 0374 3 0.101

with a tumor

due to missing data on several established prognostic vari-
ables, including intravesical therapy status, CIS, lymphovas-
cular invasion, and variant histology, a reliable multivariate
model could not be constructed.

Discussion

Although limited data are available in the literature on
whether the location of urothelial carcinoma of the bladder
affects the prognosis and other parameters of the disease,
it has been investigated by some researchers. Studies have
aimed to predict prognosis according to the location of the
tumor within the bladder in patients who underwent radical
cystectomy. In the study by Weiner et al., 7] tumors of the
trigone and bladder neck were associated with increased
lymph node involvement, whereas tumors in the dome were
detected at a higher stage Another study reported that tu-
mors involving the bladder neck may have a higher risk of
recurrence after intravesical immunotherapy (81,

Stephenson et al. [ evaluated the initial tumor locations
of newly diagnosed bladder cancer patients, similar to our
study. They found that tumors located in the bladder neck
were associated with a worse prognosis. In addition, tu-
mors located in the dome were observed to be of higher
grade, whereas those located in the lateral wall and ureter-
ic orifices were of lower grade. In a study by Takashi et al.,
[10] high-grade non-muscle-invasive bladder cancers were
evaluated, and location was shown to have no effect on
survival.

In the studies by Weiner et al. /1 and Stephenson et al., !
tumors located in the bladder neck were found to have a
poor prognosis, whereas in our study, no statistically signif-
icant difference was observed in terms of recurrence and
prognosis in bladder neck tumors. In contrast, the finding
of higher-grade tumors and a significantly higher frequen-
cy of muscle-invasive tumors in the dome suggested the

hypothesis that tumors in the dome might be more diffi-
cult to visualize during cystoscopy and, therefore, may be
overlooked, being diagnosed at more advanced stages
after repeated cystoscopies. Similarly, in the study by Ste-
phenson et al., [ dome tumors were detected at higher
T stages compared to lateral wall tumors, supporting the
possibility that tumors in this location may produce later
symptoms than those in the lateral wall.

In our study, the risk of recurrence in the posterior wall was
observed to be significantly higher, raising the possibility
that residual tumor tissue may remain due to the greater
difficulty of posterior wall resections during TUR-BT. Since
there is limited literature available on this topic, further
studies are needed for a more accurate interpretation.

In addition, we found that bladders filled with tumors were
significantly more common in female patients. Although
bladder cancer is more common in men, the probability of
detecting higher T-stage bladder cancer at initial diagnosis
is higher in women ('], In a study, the time (in days) from
first hematuria to the diagnosis of bladder cancer was cal-
culated in male and female patients with hematuria caused
by bladder cancer and was found to be significantly longer
in women (85.4 vs. 73.6 days; p<0.001). This is thought to be
because hematuria in women is often initially evaluated as
a urinary tract infection, and imaging of the bladder is not
performed ['2],. The high rate of bladders filled with tumors
observed in female patients in our study is similar to these
findings in the literature.

In another large-volume study, the relationship between
the original intravesical location of bladder cancer and the
presence of metastasis was investigated. Parallel to our
study, the most common involvement was of the lateral
wall, followed by the posterior wall. The highest metastasis
rate was observed in patients with bladder neck involve-
ment [13], In the study by Jancke et al., ['4] a significant as-
sociation was found between tumor recurrence and pTa/
pT1 bladder cancers involving the ureteric orifices. In our
bladder mapping, the ureteric orifices were included in
the right and left lateral wall regions, and the trigone was
mapped separately. In our study, no statistically significant
increase in recurrence was observed in lateral wall involve-
ment, including the orifices.

In the study by Dutta et al., [5] the effect of tumor location
on survival in bladder adenocarcinoma cases was investi-
gated, and poorer outcomes were found in cases involving
the trigone, ureteric orifices, and bladder neck. We inves-
tigated the effect of tumor location only in patients with
transitional cell carcinoma of the bladder.

There are also studies in the literature on urinary tract tu-
mors other than bladder cancer that highlight the rela-
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tionship between tumor location and prognosis [1%17], In
a study evaluating 149 patients, it was reported that the
distal ureteral location of upper urinary tract transition-
al cell carcinoma was associated with a better prognosis
compared to proximal location, regardless of stage [16],
The fact that tumor location may be important not only
for bladder cancer but also for ureter and other urinary
system tumors makes our study even more meaningful
and highlights the need for more comprehensive studies
on the subject.

In the study by Wedel et al., '8 tumors involving the lat-
eral walls were found to be significantly associated with
lymph node positivity, whereas posterior wall involvement
had the least association with lymph node positivity. In our
study, the effects of tumor location on T stage, progression,
and recurrence were evaluated; however, its effect on me-
tastasis, lymph node involvement, and survival was not
evaluated. We accept this as a limitation of our study.

Limitation

Due to its retrospective design, detailed information re-
garding intravesical and adjuvant treatments was not con-
sistently available, preventing inclusion of these variables
in multivariate analyses. Furthermore, lymph node involve-
ment, metastatic disease, and survival outcomes were not
assessed. Despite these limitations, our cohort represents
one of the larger single-center series evaluating bladder
tumor location, and the findings may contribute to a better
understanding of the relationship between intravesical tu-
mor location and tumor characteristics.

Conclusion

In our study, it was found that transitional cell carcinoma of
the bladder frequently involved the lateral walls; tumors in-
volving the dome were of higher grade and more frequent-
ly muscle-invasive. In addition, tumors involving the poste-
rior wall were associated with a higher risk of recurrence. In
female patients, muscle invasion and bladders complete-
ly filled with tumors were found to be significantly more
common. Although tumor location alone should not be
considered a definitive prognostic factor, awareness of lo-
cation-specific characteristics may contribute to improved
clinical assessment and follow-up strategies.
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