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Survival After Partial Cystectomy Versus Radical
Cystectomy for Non-Urothelial Carcinoma of the
Bladder: A Population-Based Study
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Abstract

Background: The aim of this study was to compare cancer-specific
survival (CSS) and overall survival (OS) after partial cystectomy
(PC) versus radical cystectomy (RC) in patients with stage T2ZNOMO
non-urothelial carcinoma of the bladder (NUCB).

Methods: Data on patients with stage T2NOMO NUCB treated with
PC or RC were retrospectively retrieved from the Surveillance, Epi-
demiology, and End Results (SEER) database from 2007 to 2015.
Propensity score matching (PSM) was used to create matched co-
horts, which were used to calculate OS and CSS.

Results: Among 999 histologically confirmed NUCB patients (752 in
PC group and 247 in RC group), significant differences were found in
age, marital status, tumor-related features, and treatment modalities.
After 1:1 PSM, 169 pairs were obtained. In the matched cohort, the
RC group had significantly higher 1-year, 3-year, and 5-year OS and
CSS rates than the PC group (OS: P = 0.002; CSS: P = 0.004). Cox
regression analysis showed that older age, unmarried status, and PC
were independent risk factors for poor prognosis, while RC was as-
sociated with improved survival (OS: hazard ratio (HR) = 0.34, 95%
confidence interval (CI): 0.26 - 0.44, P < 0.001; CSS: HR = 0.47,
95% CI: 0.31 - 0.72, P <0.001). T2b-stage patients had lower cancer-
specific mortality than T2a-stage patients (P =0.01). Subgroup analy-
sis indicated that RC generally led to better survival, except in the
neuroendocrine carcinoma subgroup for OS (P = 0.085) and the other
carcinoma subgroup for CSS (P =0.132).

Conclusions: This study reveals that RC is associated with superior
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CSS and OS compared to PC in patients with NUCB. Patient-related
factors (age and marital status) and histological subtype significantly
influence prognosis, highlighting the need for personalized treatment
strategies.
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Introduction

Bladder cancer (BC) is ranked as the 10th most frequently di-
agnosed malignancy globally, with an estimated 573,000 new
cases and 213,000 deaths reported in 2020 according to GLO-
BOCAN data. As the second most prevalent urological tumor,
BC exhibits significant geographic disparities, with higher
incidence rates observed in Southern and Western Europe
and elevated mortality risks in Northern Africa [1]. Urothe-
lial carcinoma (UC), which accounts for approximately 90%
of all bladder malignancies, originates from urothelial epithe-
lium [2]. In contrast, non-urothelial carcinoma of the bladder
(NUCB) represents a heterogeneous subgroup, including squa-
mous cell carcinoma (SCC), adenocarcinoma, neuroendocrine
carcinoma (NEC), and sarcomatoid variants, collectively ac-
counting for less than 10% of cases. While UC has well-char-
acterized molecular pathways and established treatment algo-
rithms, the rarity of NUCB has led to limited understanding
of its tumor biology and evidence-based management strate-
gies [3]. For non-muscle-invasive bladder cancer (NMIBC),
categorized into low- and intermediate-risk groups, standard
management involves endoscopic resection followed by risk-
adapted intravesical adjuvant therapy. Muscle-invasive blad-
der cancer (MIBC) and high-risk NMIBC require aggressive
interventions, such as neoadjuvant/adjuvant systemic chemo-
therapy combined with radical cystectomy (RC) or bladder-
preserving trimodal therapy (maximal transurethral resection
and chemoradiation) [4]. Compared to UC, the pathogenesis
and biological characteristics of NUCB remain poorly under-
stood [5, 6]. The rarity of NUCB results in its exclusion or un-
derrepresentation in clinical trials, leading to a lack of robust
evidence for therapeutic strategies and the absence of specific
diagnostic and treatment guidelines. Consequently, clinicians
often rely on individual case analyses and expert consensus to
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develop treatment strategies for this BC subtype.

To address this knowledge gap, we investigated the sur-
vival outcomes of NUCB patients undergoing partial cystec-
tomy (PC) and RC, comparing cancer-specific survival (CSS)
and overall survival (OS) across different NUCB subtypes un-
der varying surgical approaches.

Materials and Methods

Data source and patient population

All patients in this study were obtained from the National
Cancer Institute’s the Surveillance, Epidemiology, and End
Results (SEER) database registry [7]. Data extraction and
screening were performed using SEER*Stat software (version
8.4.5). SEER*Stat database: Incidence-SEER Study Data, 17
registries, November 2023 Sub (2000 - 2021) was used as the
most recent database. All data in the SEER database are freely
available for research use when access is granted.

Inclusion criteria included: 1) diagnosis based on Inter-
national Classification of Diseases (ICD) Oncology-3 (ICD-
0-3) topology codes C67.0-67.6, C67.8-67.9; 2) identification
of the four major non-urothelial histological variants of BC
according to the 2016 World Health Organization (WHO) clas-
sification, including SCC, adenocarcinoma, other epithelial
tumors, and neurologic endocrine carcinomas; and 3) patient
age over 18 years. Exclusion criteria included: 1) patients with
lymph node or visceral metastases; 2) patients with insufficient
clinical and pathologic information; 3) patients with urachal
carcinoma; and 4) patients with only death certificates and au-
topsy cases.

Based on inclusion and exclusion criteria, the crude data-
set included all patients enrolled with: patient ID, gender, year
of diagnosis, race, primary site, grading, ethnicity, type of re-
porting source, marital status at diagnosis, AYA lesion site re-
coded 2020 revision, histologic type of primary site ICD-O-3,
grading recoded (through 2017), diagnosis confirmed, Deriva-
tive AJCC T 6th Edition (2004 - 2015), Derived AJCC N 6th
Edition (2004 - 2015), Derived AJCC M 6th Edition (2004 -
2015), RX Summ-Surg Prim Site (1998+), RX Summ-Scope
Reg LN. Sur (2003+), Radiation Therapy Recoding, Chemo-
therapy recode (yes, no/unknown), recoding for radiation
therapy, and recoding for chemotherapy (yes, no), COD to site
recode, SEER cause-specific death classification, SEER other
cause of death classification, survival months, COD to site rec
KM, vital status recode (study cutoff used). The study ulti-
mately included 999 patients diagnosed with primary NUCB
between 2007 and 2015 (Fig. 1).

Ethical statement

Since all data in the SEER program are fully anonymized and
publicly accessible, the clinical information utilized in this
study was obtained from open-source repositories and did not
require direct subject involvement. Consequently, this study
did not require ethical review and approval from an institution-

al review board (IRB). In addition, informed consent was not
required for this retrospective analysis because the data were
obtained from the publicly available SEER database, which
adheres to stringent de-identification protocols to ensure par-
ticipant confidentiality.

Statistical analysis

All statistical analyses in this study were carried out using R
software version 4.4.2 [8]. The 2 test or Fisher’s exact test was
used to examine the relationships between surgery and cate-
gorical variables. Next, the propensity score matching (PSM)
method was then used, and the RC group was matched to the
PC group using the Matchlt package in the R project, with a
1:1 nearest-neighbor PSM algorithm that took all potential
confounders into account (caliper width = 0.01SD).

Kaplan-Meier curves with log-rank tests were used to ana-
lyze unadjusted OS and CSS. OS was defined as the time be-
tween surgery and the date of death or last follow-up, whereas
CSS was defined as the time between surgery and the date of
cancer-related death or last contact. The independent prognos-
tic indicators were identified using univariate and multivariate
Cox proportional hazards regression models. All P values less
than 0.05 were considered statistically significant.

Results
Demographic and clinicopathological characteristics

This study analyzed 999 histologically confirmed NUCB pa-
tients who met the inclusion and exclusion criteria, comprising
752 in the PC group and 247 in the RC group. With respect
to patient characteristics, the PC group included 16.0% of pa-
tients younger than 65 years old, 40.0% female, 9.6% Black,
and 48.3% married; in contrast, the RC group consisted of
36.4% of patients younger than 65 years old, 33.6% female,
6.9% Black, and 65.2% married. Regarding tumor features, in
the PC group, 2.9% had grade I tumors, 18.5% had adenocar-
cinoma, and 25.1% were at T2a stage; in the RC group, 4.5%
had grade I tumors, 21.9% had adenocarcinoma, and 27.5%
were at T2a stage. In terms of treatment, only 0.5% of patients
in the PC group underwent lymph node dissection, 75.0%
received no/unknown radiotherapy, and 67.2% received no/
unknown chemotherapy; in the RC group, 92.3% underwent
lymph node dissection, 98.0% received no/unknown radio-
therapy, and 62.8% received no/unknown chemotherapy. Cor-
relation analysis revealed that age (P <0.001), marital status (P
< 0.001), tumor grade (P = 0.002), T stage (P < 0.001), lymph
node dissection (P < 0.001), and radiation therapy (P < 0.001)
were significantly associated with PC.

To minimize confounding factors and better reflect the in-
herent differences between the two strategies, a PSM model
was employed. After 1:1 PSM adjustment for all potential
confounders, the distribution of all included variables was ad-
equately balanced (Table 1). Ultimately, 169 PC patients and
169 RC patients were perfectly matched. Supplementary Ma-
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Figure 1. Flowchart of study cohort.

terial 1 (jocmr.elmerjournals.com) illustrates the distribution
and histograms of propensity scores before and after matching.

Relationship between RC with survival in the matched
data

In the matched population, the 1-year, 3-year, and 5-year OS
rates were 64.3%, 46.5%, and 39.9%, respectively, while the
corresponding CSS rates were 74.3%, 58.5%, and 55.0%. Fur-

ther analysis showed that the median OS in the RC group was
significantly higher than that in the PC group (P = 0.002). For
instance, the 1-year, 3-year, and 5-year OS rates in the RC
group were 85.1%, 66.7%, and 58.3% respectively, contrast-
ing with 43.5%, 26.2%, and 21.4% in the PC group. In terms of
CSS, the RC group had a significantly longer median survival
time (P = 0.004), with 1-year, 3-year, and 5-year CSS rates of
90.3%, 77.0%, and 73.5% respectively, compared to 56.5%,
37.3%, and 33.6% in the PC group (Fig. 2).

Univariate and multivariable Cox regression analyses
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Table 1. Demographic and Clinicopathological Characteristics of With Histologically Confirmed Bladder Cancer, Treated With PC or
RC and Identified Within the Surveillance, Epidemiology, and End Results Database

Groups, N (%)
Variables Crude dataset Matched dataset
PC (n =752) RC (n =247) P PC(m=169) RC (n=169) P
Age
<65 120 (16.0%) 90 (36.4%) <0.001 42 (24.9%) 46 (27.2%) 0.71
>65 632 (84.0%) 157 (63.6%) 127 (75.1%) 123 (72.8%)
Gender
Female 301 (40.0%) 83 (33.6%) 0.0845 55 (32.5%) 60 (35.5%) 0.646
Male 451 (60.0%) 164 (66.4%) 114 (67.5%) 109 (64.5%)
Race
Black 72 (9.6%) 17 (6.9%) 0.436 6 (3.6%) 15 (8.9%) 0.0342
Other 35 (4.7%) 12 (4.9%) 12 (7.1%) 5(3.0%)
White 645 (85.8%) 218 (88.3%) 151 (89.3%) 149 (88.2%)
Marital status
Married 363 (48.3%) 161 (65.2%) <0.001 105 (62.1%) 103 (60.9%) 0.911
Unmarried 389 (51.7%) 86 (34.8%) 64 (37.9%) 66 (39.1%)
Grade
Grade I 22 (2.9%) 11 (4.5%) 0.0018 7 (4.1%) 4 (2.4%) 0.811
Grade 11 145 (19.3%) 54 (21.9%) 39 (23.1%) 38 (22.5%)
Grade 11T 340 (45.2%) 78 (31.6%) 62 (36.7%) 62 (36.7%)
Grade IV 245 (32.6%) 104 (42.1%) 61 (36.1%) 65 (38.5%)
Histological subtypes
Adenocarcinoma 139 (18.5%) 54 (21.9%) 0.677 37 (21.9%) 37 (21.9%) 0.762
Neuroendocrine carcinoma 188 (25.0%) 61 (24.7%) 42 (24.9%) 45 (26.6%)
Other 109 (14.5%) 32 (13.0%) 19 (11.2%) 24 (14.2%)
Squamous carcinoma 316 (42.0%) 100 (40.5%) 71 (42.0%) 63 (37.3%)
T stage
T2a 189 (25.1%) 68 (27.5%) <0.001 52 (30.8%) 50 (29.6%) 0.831
T2b 130 (17.3%) 98 (39.7%) 44 (26.0%) 49 (29.0%)
T2NOS 433 (57.6%) 81 (32.8%) 73 (43.2%) 70 (41.4%)
Lymph node dissection
No 748 (99.5%) 19 (7.7%) <0.001 168 (99.4%) 11 (6.5%) <0.001
Yes 4 (0.5%) 228 (92.3%) 1 (0.6%) 158 (93.5%)
Radiation therapy
None/unknown 564 (75.0%) 242 (98.0%) <0.001 165 (97.6%) 164 (97.0%) 1
Yes 188 (25.0%) 5(2.0%) 4 (2.4%) 5(3.0%)
Chemotherapy
No/unknown 505 (67.2%) 155 (62.8%) 0.234 111 (65.7%) 107 (63.3%) 0.733
Yes 247 (32.8%) 92 (37.2%) 58 (34.3%) 62 (36.7%)

PC: partial cystectomy; RC: radical cystectomy.
were performed to evaluate the prognostic factors for OS and poorer OS and CSS. Compared with PC, RC was significantly

CSS in BC patients (Table 2). The results indicated that older correlated with improved survival outcomes (P < 0.001, HR =
age and unmarried status were independently associated with 0.34; 95% CI: 0.26 - 0.44 for OS; P <0.001, HR = 0.47; 95%
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Figure 2. OS (a) and CSS (b) stratified by surgery in all matched patients. CSS: cancer-specific survival; OS: overall survival.

CI: 0.31 - 0.72 for CSS). Additionally, higher mortality was in-
dependently related to age over 65 years, unmarried status, and
the extent of muscularis propria invasion of the bladder wall.

In the matched data, advanced age (> 65 years) and un-
married status were independent prognostic factors that had a
negative impact on both OS and CSS. Compared with PC, RC
significantly reduced both overall mortality (HR = 0.33, 95%
CI: 0.25 - 0.43, P < 0.001) and cancer-specific mortality (HR
=0.47, 95% CI: 0.31 - 0.72, P < 0.001). In addition, precise
T-stage stratification is crucial for the formulation of treatment
plans, as patients with T2b-stage disease had a significantly
lower cancer-specific mortality risk compared to those with
T2a-stage disease (P =0.01).

Subgroup interaction analysis

The subgroup analysis was carried out to identify subgroups
that might benefit differently from RC. RC was generally as-
sociated with better OS and CSS than PC in most subgroups,
but there were no significant differences in the NEC subgroup
for OS (P = 0.085) and in the other carcinoma subgroup for
CSS (P =0.132) (Figs. 3 and 4).

In general, the forest plot shows the hazard ratio (HR) and
interaction of different subgroups in the analysis of OS and
CSS, and the results show that the factor has a significant ef-
fect on survival in most subgroups, but the interaction between
different subgroups is mostly not significant, and the interac-
tion between sex (P = 0.042) and histological subtype (P =
0.023) in OS is significant (Fig. 5).

Discussion

The findings of our study provide novel insights into the man-
agement of NUCB, a rare and clinically challenging subtype of
BC. Our comprehensive analysis of 999 NUCB patients from
the SEER database demonstrated that RC was associated with
significantly improved CSS and OS compared to PC in the
propensity score-matched cohort. These results underscore the
potential benefits of more aggressive surgical interventions for
this patient population.

One of the key strengths of our study is the robust statis-
tical methodology employed to address confounding factors.
By utilizing PSM, we successfully balanced the distribution of
potential confounders between the PC and RC groups, thereby
minimizing selection bias and enhancing the accuracy of sur-
vival outcome comparisons. This approach is particularly criti-
cal in observational studies such as ours, where randomization
of treatment groups is not feasible. The significant differences in
survival outcomes observed after PSM adjustment strongly indi-
cate that RC confers a survival advantage over PC in NUCB pa-
tients, with important implications for clinical decision-making.

Our identification of independent prognostic factors pro-
vides critical insights into the biology of NUCB and can in-
form the development of treatment strategies. Specifically,
older age and unmarried status were independently associated
with poorer OS and CSS, underscoring the importance of in-
corporating these patient-related factors during counseling and
treatment planning. Age and gender are well-established inde-
pendent risk factors for BC incidence and progression [9, 10].
In our study, age was stratified using a threshold of 65 years,
reflecting the eligibility criteria for Medicare, a US govern-
ment-sponsored health insurance program. Notably, 80.0% of
our cohort comprised patients aged > 65 years, and survival
rates declined progressively with advancing age. Furthermore,
married patients generally demonstrated superior survival
outcomes, potentially attributable to enhanced social support,
which may influence treatment adherence and psychological
well-being [11, 12]. Consistent with these findings, our analy-
sis revealed that unmarried patients had significantly poorer
prognoses compared to their married counterparts. Marital sta-
tus may serve as a surrogate marker for the complex interplay
of social support mechanisms, although further investigation is
warranted to elucidate these associations.

The extent of muscularis propria invasion, as indicated by
the T stage, emerged as a crucial determinant of survival [13].
Notably, patients with T2b-stage disease exhibited a signifi-
cantly lower cancer-specific mortality risk compared to those
with T2a-stage disease, challenging the conventional assump-
tion that more advanced T stages uniformly predict worse
prognosis. This discrepancy may be attributed to variations in
tumor biology or treatment response within the heterogeneous
group of NUCB, warranting further research into the underly-
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Figure 3. Kaplan-Meier OS curves of the patients with NUCB according to different clinical characteristics. NUCB: non-urothelial
carcinoma of the bladder; OS: overall survival.
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Figure 4. Kaplan-Meier CSS curves of the patients with NUCB according to different clinical characteristics. CSS: cancer-specific
survival; NUCB: non-urothelial carcinoma of the bladder.
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Variable Count Percent HR (95% CI} P value P for interaction
Overall 338 100 = 0.36(0.28 to 0.47) <0.001
Age 0.781
<65 88 26 - 0.35(0.19t0 0.62) <0.001
>=65 250 74 - 0.36(0.27 t0 0.48) <0.001
Race 0.176
Black 21 6.2 0.88(0.30 t0 2.56) 0.813
Other 17 5 ——— 0.56(0.15102.13) 0.394
White 300 888 - 0.32(0.24 to 0.43) <0.001
Gender 0.042
Female 15 34 - 0.25(0.16 t0 0.39) <0.001
Male 223 66 - 0.43(0.31 10 0.59) <0.001
Marital status 0611
Married 208 615 - 0.38(0.27 10 0.53) <0.001
Unmarried 130 385 - 0.30(0.20 to0 0.46) <0.001
Grade 0.938
Grade | n 33 -— 0.14(0.02to 1.19) 0.071
Grade Il m” 228 -— 0.33(0.19 10 0.57) <0.001
Grade Il 124 36.7 - 0.37(0.24 0 0.57) <0.001
Grade IV 126 373 o 0.38 (0.25 to 0.60) <0.001
Histologic.subtype 0.023
Adenocarcinoma 4 219 = 0.33(0.18 10 0.59) <0.001
Neuroendocrine carcinoma 87 257 ——t 0.64(0.39t0 1.07) 0.088
other 43 127 —-— 0.41(0.20t0 0.85) 0.016
Squamous carcinoma 134 396 - 0.23(0.15 10 0.36) <0.001
Tstage 0.148
T2a 102 302 = 0.48(0.30t0 0.75) 0.001
T2b 93 275 R 0.48(0.29t0 0.79) 0.004
T2NOS 143 423 - 0.25(0.16 t0 0.38) <0.001
Radiation therapy 0485
None/Unknown 29 973 - 0.36(0.27 to 0.46) <0.001
Yes 9 27 0.63(0.1310 3.19) 0.579
Chemotherapy 0.178
No/Unknown 218 645 - 0.33(0.24 t0 0.45) <0.001
Yes 120 355 i

0.41(0.26 0 0.65) <0.001

b

Variable Count Percent HR (95% CI) Pvalue P for interaction

Overall 338 100 - 028 (0.20 10 0.40)  <0.001
Age : 0.746
<65 8 2 - 0.31(0.1510062) 0.001
>=65 250 74 - 027 (0.1810041) <0.001
Race ' 0.263
Black 21 62 - 065(0.1910225) 05
Other m 5 —— 044(0.05104.32) 0484
White 300 888 - 024 (0.17100.36) <0.001
Gender i 0.061
Female 115 34 - 017 (0.0910032) <0.001
Male 23 66 - 0.35(023100.54) <0.001
Marital status H 0.771
Married 208 615 - 0.29(0.1910046) <0.001
Unmarried 130 385 - 0.25(0.1410043) <0.001
Grade i 0.955
Grade | 11 33 e 020(0.02101.83) 0.154
Grade Il 7 28 - 027 (0.13100.57) 0.001
Grade Iil 124 367 - 0.26 (0.1510047)  <0.001
Grade IV 126 373 -— 032(0.18100.57) <0.001
Histologic. sublype : 0.053
Adenocarcinoma 4 219 - ! 0.20(0.0910049) <0.001
Neuroendocrine carcinoma 87 25.7 —— 0.51(0.26100.98) 0044
other 43 127 —— 049(0.19101.26) 0.14
Squamous carcinoma 134 396 = ! 0.17 (0.09100.30) <0.001
Tstage : 0.052
Tea 102 302 e 0.26(0.13100.51) <0.001
T2b 8 275 — 051(028100.92) 0025
T2NOS 143 423 - 0.17(0.09100.31) <0.001
Radiation therapy i 0.085
None/Unknown 320 973 - 027 (0.18100.38) <0.001
Yes 9 27 - 1.74 (0.18 10 17.02) 0.632
Chematherapy i 0422
No/Unknown 218 645 - 027 (0.1710042) <0.001
Yes 120 355 o 031(0.17100.56) <0.001

Figure 5. Forest plot of the association of surgery with total mortality and cancer-specific mortality in subgroup analyses. (a)

Overall survival. (b) Cancer-specific survival.

in the other carcinoma subgroup, there was no significant dif-
ference in CSS (P = 0.132). These findings suggest that the
optimal treatment approach may vary depending on the his-
tological subtype of NUCB, highlighting the need for more
subtype-specific research to develop personalized treatment
strategies. Additionally, the significant interaction between
sex and histological subtype in the analysis of OS further em-
phasizes the importance of integrating multiple factors when
predicting survival and tailoring treatment for NUCB patients.

NUCB, accounting for 5-10% of BC cases, are highly ag-
gressive malignancies. Their origin is commonly attributed to
the differentiation of non-urothelial stem cells or the progres-
sion of urothelial metaplasia [14]. The European Association of
Urology categorizes non-urothelial histological variants as the
highest-risk subgroup, with these patients typically exhibiting
poor prognoses [15]. Retrospective studies consistently dem-
onstrate that these variants are associated with adverse clinical
outcomes. NUCB encompasses diverse histological subtypes,
including SCC, adenocarcinoma, and NEC [5, 16]. Other vari-
ants include sarcomatoid, micropapillary, and plasmacytoid
subtype [17]. RC remains the standard treatment for locally ad-
vanced NUCB, involving en bloc removal of the bladder, adja-
cent organs (prostate/seminal vesicles in males; uterus/cervix in
females), and pelvic lymph nodes [18]. The research of Grilo et
al [19] indicates that surgery is the primary treatment method for
SCC, with platinum-based chemotherapy potentially offering
therapeutic benefits. The treatment of adenocarcinoma shares
similarities with colorectal cancer management, while small cell
carcinoma treatment largely follows regimens used for small
cell lung cancer. A study by Mistretta et al [20] examined adher-
ence and survival outcomes of multimodality therapy (radical
cystectomy plus chemotherapy and/or radiotherapy) in patients
with pT2-3 MO stage NUCB. The findings revealed an increased
rate of multimodality therapy and survival benefit in patients

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ |

with NECs, whereas patients with adenocarcinomas and SCCs
did not show a significant difference.

The prognosis for non-UC is usually worse than pure
UC [21]. For patients with MIBC, RC is recommended. For
NMIBC, RC is also recommended unless the patient has a
contraindication to surgery or refuses surgery. Our findings
suggest that RC in NUCB patients with limited T2NOMO im-
proves patients’ OS and CSS. In the SEER database, 99% of
patients who underwent PC did not undergo lymph node dis-
section, in contrast to only 4% of those who underwent RC.
Therefore, the pathological lymph node status of the vast ma-
jority of patients was not recorded. This may be associated
with a higher recurrence rate, as well as poorer OS and CSS in
PC patients. It should be emphasized that the SEER database
does not record important pathological data, such as the status
of surgical margins and lymphovascular invasion status. Both
of these factors have previously been associated with a higher
recurrence rate after UC surgery [22].

However, our study is not without limitations. First, the
SEER database lacks well-established risk factors such as
smoking history, occupational carcinogen exposure, and en-
vironmental exposures, which could have provided deeper
insights into our analysis. Second, the rarity of NUCB limits
the availability of external datasets for independent validation
of our findings. Consequently, further external validation us-
ing multi-institutional cohorts is warranted to corroborate our
conclusions. Third, the absence of molecular or genetic infor-
mation in the SEER database represents a critical limitation, as
such data are increasingly recognized as pivotal for prognostic
stratification and therapeutic decision-making in oncology. We
strongly advocate for future investigations utilizing datasets
integrating molecular profiling. Additionally, the retrospective
nature of this study introduces inherent biases associated with
secondary data analysis. Although PSM reduces selection bias

https://jocmr.elmerjournals.com
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by matching baseline variables, residual confounding may still
exist in tumor clinical stage and grade. For example, patients
in the PC group might have been preferentially selected for
bladder preservation due to more localized tumor location.
Larger prospective studies with standardized data collection
protocols are needed to establish definitive conclusions. De-
spite these limitations, our study provides clinically relevant
insights into prognostic assessment and personalized treatment
strategies for NUCB patients. We maintain that our findings
constitute a meaningful contribution to this understudied field,
particularly given the scarcity of population-level evidence on
NUCB outcomes. The methodological framework established
here may inform future research designs while awaiting vali-
dation through molecularly enriched prospective cohorts.

Conclusion

In conclusion, our study provides critical insights into the sur-
vival outcomes of NUCB patients treated with PC and RC.
The results demonstrate that RC is associated with improved
survival compared to PC and highlight the importance of pa-
tient-related factors and histological subtype in determining
prognosis. These findings have significant implications for
the clinical management of NUCB and emphasize the need
for further research to enhance understanding and treatment of
this rare and challenging disease.

Supplementary Material

Suppl 1. Distribution and Histograms of Propensity Scores
Before and After Matching.
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