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Background: Bladder cancer survivors face a lifelong risk of
secondary urothelial tumors due to field cancerization. Urethral
recurrence (UR) after radical cystectomy (RC) is a serious but
variable event. This systematic review synthesizes evidence on the
relationship between a history of bladder cancer and the
subsequent risk of urethral tumors.

Methods: We systematically screened RCT, etc (up to 2026) that
involved human participants with documented bladder cancer,
reported urethral tumor outcomes, and provided temporal data.
Data extraction focused on study design, bladder -cancer
characteristics, urethral tumor incidence, risk estimates, and
confounders.

Results: Pooled UR incidence after RC ranged from 1% to 14%,
most commonly 4-5% (1-3). Orthotopic neobladder (ONB)
diversion significantly reduced UR risk (OR ~0.44; 95% CI 0.24—
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0.79) across three independent meta-analyses (1,4,5). Prostatic
urethral involvement was the strongest predictor (HR 5.35-7.95)
(2,4,12). Positive urethral margins conferred the highest individual
risk (HR 18.33) (12). Male sex (OR 3.16) and tumor multifocality
(HR 2.97) were also significant (4). Concomitant CIS showed
inconsistent significance. Asymptomatic detection of UR reduced
mortality by 30% (HR 0.69) (8). Simultaneous TURBT+TURP
did not increase prostatic urethral recurrence (OR 1.06) (71).
Discussion: A history of bladder cancer confers a well-defined
urethral recurrence risk, strongly modified by diversion type and
prostatic involvement. ONB provides a protective mechanical
washout effect. Prostatic stromal invasion carries worse prognosis
than mucosal involvement. Surveillance-detected UR has better
survival. Simultaneous endoscopic surgery appears oncologically
safe.

Conclusion: Bladder cancer history is a significant risk factor for
urethral tumors. Risk-stratified surveillance (urethral wash
cytology, urethroscopy in high-risk patients) and orthotopic
diversion where feasible are recommended. Prophylactic

urethrectomy should be reserved for very high-risk cases.

Keywords: Bladder  cancer, urethral recurrence, radical
cystectomy, orthotopic neobladder, prostatic urethral involvement,

systematic review
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Background

Bladder cancer (BC) is the most common malignancy of the urinary tract, with transitional
cell carcinoma (urothelial carcinoma) accounting for over 90% of cases. Despite definitive
treatment, the entire urothelium remains at risk due to the field cancerization effect, wherein
carcinogenic exposure predisposes multiple sites to malignant transformation (8). Consequently,
patients with a history of BC may develop secondary urothelial tumors in the urethra, upper urinary
tract, or prostatic ducts. Urethral recurrence (UR) after radical cystectomy (RC) is a relatively
uncommon but aggressive event, with reported incidences varying from 1% to 14% (1-3).
However, when UR occurs, it is associated with poor prognosis: S-year cancer-specific survival
ranges from 47% to 63%, and up to 65.9% of affected patients ultimately die from disease (4,8).
Problem Statement

The relationship between a history of BC and subsequent urethral tumor risk remains
incompletely characterized. Prior studies have been heterogeneous in terms of patient selection,
urinary diversion type, follow-up duration, and surveillance protocols. Moreover, the independent
predictive value of specific risk factors—such as concomitant carcinoma in situ (CIS), tumor
multifocality, prostatic involvement, and type of diversion—is debated. There is also clinical
uncertainty regarding the safety of simultaneous transurethral resection of bladder tumor and
prostate (TURBT+TURP) and the optimal surveillance strategy for the retained urethra after RC.
Research Gap

While several meta-analyses have addressed urethral recurrence, no single synthesis has
integrated the most recent machine learning-based predictive models (5) with classical risk factors
and the emerging evidence on the protective effect of orthotopic neobladder (ONB). Furthermore,
the role of prostatic urethral involvement as a continuum (mucosal vs. ductal vs. stromal) and its
differential prognostic impact has not been systematically clarified in a single review. The clinical

significance of asymptomatic vs. symptomatic detection also warrants emphasis.
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Novelty
This systematic review provides an updated, comprehensive synthesis of the relationship
between BC history and urethral tumor risk by:
1. Pooling incidence data from the largest meta-analyses (over 25,000 patients).
2. Quantitatively comparing risk estimates for prostatic involvement, diversion type,
multifocality, CIS, and sex.
3. Incorporating the most recent 2025 machine learning-derived hazard ratios.
4. Specifically addressing the safety of simultaneous TURBT+TURP and the survival benefit
of surveillance-detected recurrence.
Objectives
1. To determine the pooled incidence of urethral recurrence after RC for bladder cancer.
To identify and quantify significant risk factors for UR.
To evaluate the protective effect of orthotopic neobladder diversion.

To assess the prognostic value of prostatic urethral involvement by depth of invasion.

wok wN

To examine the oncological safety of simultaneous TURBT+TURP.
6. To provide evidence-based recommendations for urethral surveillance.
Hypotheses
1. A history of bladder cancer with prostatic urethral involvement significantly increases the
risk of subsequent urethral tumors.
2. Orthotopic neobladder diversion significantly reduces urethral recurrence compared to non-
orthotopic diversion.
3. Asymptomatic urethral recurrence detected by surveillance confers better survival than
symptomatic recurrence.
4. Simultaneous TURBT+TURP does not increase the risk of prostatic urethral or bladder neck
recurrence.
Benefits of the Study
This review will help urologists risk-stratify patients after RC, select appropriate urinary

diversion, design cost-effective surveillance protocols, and avoid unnecessary prophylactic
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urethrectomy in low-risk individuals.

Protocol

The study strictly adhered to the Preferred Reporting Items for Systematic Review and

Meta-Analysis (PRISMA) 2020 guidelines to ensure methodological rigor and accuracy. This

approach was chosen to enhance the precision and reliability of the conclusions drawn from the

investigation.

Criteria for Eligibility

This systematic review aims to evaluate The Relationship Between A History of Bladder

Cancer and The Risk of Urethral Tumors.

Screening

We screened in sources based on their abstracts that met these criteria;

Human Participants with Bladder Cancer History: Does this study involve human
participants with a documented history of bladder cancer?

Urethral Tumor Outcomes: Does this study report the incidence, prevalence, or risk of
urethral tumors as an outcome?

Appropriate Study Design: Is this study an observational study (cohort, case-control,
cross-sectional) or a systematic review/meta-analysis?

Temporal Relationship Data: Does this study provide sufficient data to assess the temporal
relationship between bladder cancer diagnosis and urethral tumor development?

Clear Temporal Sequence: Does this study establish a clear temporal sequence (rather than
focusing solely on synchronous bladder and urethral tumors without temporal distinction)?
Adequate Sample Size: Is this study NOT a case report or case series with fewer than 10
participants?

Human Population Study: Is this study NOT an in vitro, animal, or experimental

laboratory study?
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e Relevant Outcome Measures: Does this study report tumor incidence or risk data (rather
than focusing exclusively on treatment outcomes or surgical techniques without such data)?
We considered all screening questions together and made a holistic judgement about
whether to screen in each paper.
Search Strategy
The keywords used for this research based PICO :

P I C 0]
Element
(Population) | (Intervention/Exposure) | (Comparison/Context) | (Outcome)
Keyword Bladder Urethral
_ Radical cystectomy Orthotopic neobladder ‘
1 cancer history tumor risk
Urothelial Urethral
Keyword _ Prostatic urethral Non-orthotopic
carcinoma recurrence
2 ' involvement diversion o
survivor incidence
Post- . Secondary
Keyword _ Negative urethral
cystectomy Concomitant CIS urethral
3 margin _
patient malignancy
Muscle-
_ . ' Urethral
Keyword invasive ) ) No prostatic
Tumor multifocality recurrence
4 bladder involvement
after RC
cancer

The Boolean MeSH keywords inputted on databases for this research are: ("Bladder cancer
history" OR "Urothelial carcinoma survivor” OR "Post-cystectomy patient”" OR "Muscle-invasive
bladder cancer") AND ("Radical cystectomy” OR "Prostatic urethral involvement” OR
"Concomitant CIS" OR "Tumor multifocality") AND ("Orthotopic neobladder" OR "Non-orthotopic
diversion" OR "Negative urethral margin" OR "No prostatic involvement") AND ("Urethral tumor
risk" OR "Urethral recurrence incidence” OR "Secondary urethral malignancy” OR "Urethral

recurrence after RC")
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Data extraction

e Study Design:

Extract study design and population characteristics relevant to assessing bladder cancer

history and urethral tumor risk, including:

o

@)

o

O

O

Study type (RCT, etc.)

Study population and setting
Sample size

Follow-up duration and method

Inclusion/exclusion criteria related to bladder cancer history

e Bladder Cancer History:

Extract comprehensive details about participants' history of bladder cancer (the exposure),

including:
o Type of bladder cancer (transitional cell carcinoma, etc.)
o Stage and grade at diagnosis
o Treatment received (radical cystectomy, transurethral resection, chemotherapy, etc.)
o Timing of bladder cancer diagnosis
o Presence of carcinoma in situ
o Prostatic involvement (stromal invasion, urethral involvement)
o Any other relevant bladder cancer characteristics

e Urethral Tumor Outcomes:

Extract all information about urethral tumor development (the outcome), including:

©)

o

Incidence of urethral tumors/recurrence

Type and characteristics of urethral tumors

Time to urethral tumor development after bladder cancer
Method of urethral tumor detection/diagnosis

Location within urethra if specified

Treatment of urethral tumors
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o Any grading or staging information
¢ Risk Relationship:
Extract quantitative measures of the relationship between bladder cancer history and urethral
tumor risk, including:
o Risk ratios, odds ratios, or hazard ratios with confidence intervals
o Absolute risk or incidence rates
o P-values and statistical significance
o Survival curves or time-to-event data
o Any stratified analyses by bladder cancer characteristics
o Crude vs adjusted estimates
e Risk Factors:
Extract information about other risk factors and confounders that may influence the bladder
cancer-urethral tumor relationship, including:
o Patient demographics (age, sex)
o Smoking history
o Other urologic procedures or interventions
o Concurrent upper tract involvement
o Urinary diversion type (if applicable)
o Positive surgical margins
o Any other factors analyzed as predictors of urethral tumors
o Multivariable analysis results adjusting for confounders
e Key Findings:
Extract the authors' main conclusions specifically about the relationship between bladder
cancer history and urethral tumor risk, including:
o Primary findings about this relationship
o Clinical implications for patients with bladder cancer history

o Recommendations for surveillance or prophylactic measures
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o Study limitations that affect interpretation of the bladder cancer-urethral tumor
relationship

o Authors' assessment of strength of evidence for this association
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Table 1. Article Search Strategy

Database

Keywords

Hits

Pubmed

("Bladder cancer history” OR "Urothelial carcinoma survivor" OR "Post-
cystectomy patient” OR "Muscle-invasive bladder cancer") AND ("Radical
cystectomy" OR "Prostatic urethral involvement" OR "Concomitant CIS" OR
"Tumor multifocality”) AND ("Orthotopic neobladder” OR "Non-orthotopic
diversion” OR "Negative urethral margin" OR "No prostatic involvement")
AND ("Urethral tumor risk" OR "Urethral recurrence incidence” OR
"Secondary urethral malignancy" OR "Urethral recurrence after RC")

19

Semantic

Scholar

("Bladder cancer history” OR "Urothelial carcinoma survivor” OR "Post-
cystectomy patient” OR "Muscle-invasive bladder cancer"”) AND ("Radical
cystectomy" OR "Prostatic urethral involvement” OR "Concomitant CIS" OR
"Tumor multifocality") AND ("Orthotopic neobladder" OR "Non-orthotopic
diversion" OR "Negative urethral margin" OR "No prostatic involvement”)
AND ("Urethral tumor risk” OR "Urethral recurrence incidence” OR
"Secondary urethral malignancy" OR "Urethral recurrence after RC")

49

Springer

("Bladder cancer history"” OR "Urothelial carcinoma survivor" OR "Post-
cystectomy patient” OR "Muscle-invasive bladder cancer") AND ("Radical
cystectomy" OR "Prostatic urethral involvement" OR "Concomitant CIS" OR
"Tumor multifocality”) AND ("Orthotopic neobladder” OR "Non-orthotopic
diversion” OR "Negative urethral margin" OR "No prostatic involvement")
AND ("Urethral tumor risk" OR "Urethral recurrence incidence” OR
"Secondary urethral malignancy" OR "Urethral recurrence after RC")

Google
Scholar

("Bladder cancer history” OR "Urothelial carcinoma survivor” OR "Post-
cystectomy patient” OR "Muscle-invasive bladder cancer"”) AND ("Radical
cystectomy" OR "Prostatic urethral involvement” OR "Concomitant CIS" OR
"Tumor multifocality") AND ("Orthotopic neobladder" OR "Non-orthotopic
diversion” OR "Negative urethral margin" OR "No prostatic involvement")
AND ("Urethral tumor risk” OR "Urethral recurrence incidence” OR
"Secondary urethral malignancy" OR "Urethral recurrence after RC")

3,440

Wiley
Online

Library

("Bladder cancer history” OR "Urothelial carcinoma survivor" OR "Post-
cystectomy patient” OR "Muscle-invasive bladder cancer") AND ("Radical
cystectomy" OR "Prostatic urethral involvement" OR "Concomitant CIS" OR
"Tumor multifocality”) AND ("Orthotopic neobladder” OR "Non-orthotopic
diversion” OR "Negative urethral margin" OR "No prostatic involvement")
AND ("Urethral tumor risk" OR "Urethral recurrence incidence” OR
"Secondary urethral malignancy" OR "Urethral recurrence after RC")
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Records identified from*:
PubMed (n = 19)
Springer (n = 1)
Semantic Scholar (n = 49)
Google Scholar (n = 3,440)
Wiley Online Library (n = 3)

Screening

Included

Records screened
(n=3,212)

Reports sought for retrieval

(n = 1,965)

Reports assessed for eligibility
(n =583)

Studies included in systematic review
(n=280)

Records removed before screening:
Duplicate records removed (n = 2)
Records marked as ineligible by
automation tools (n= 298)

> Records excluded**

(n = 1,247)

> Reports not retrieved

(n = 1,382)

Reports excluded:
Wrong study design (n = 503)

Figure 1. Article search flowchart
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Risk of Bias
Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
G. GaKkis et Low Moderate Low Low Low Low
al., 2017
Mohamed Moderat Moderate Low Low Low Moderat
Mohamed e e
Elawdy et
al., 2018
N. Perlis et Low Moderate Low Low Low Low
al., 2013
K. Cho et al., Low Moderate Low Low Low Low
2009
E. Laukhtina Low Low Low Low Low Low
et al., 2021
O. Fahmy et Low Low Low Low Low Low
al., 2017
E. Laukhtina Moderat Moderate Low Low Low Moderat
et al., 2022 e e
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
Xinyuan Li Low Low Low Low Low Low
et al., 2017
Y. Chan et Moderat Moderate Moderate Unclear Low Moderat
al., 2016 e e
R. Carando Low Moderate Low Low Low Low
et al., 2020
B. Roth et Low Moderate Low Low Low Low
al., 2019
Bo Fan et al., Low Low Low Low Low Low
2025
J. Huguet et Moderat Moderate Moderate Low Low Moderat
al., 2003 e e
M. Dellabella Low Low Low Low Low Low
et al., 2018
A. Stenzl & Moderat Moderate Moderate Moderat Low Moderat
L. Holtl, e e e
2003
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
B. Sionov et Low Low Low Low Low Low
al., 2022
Lifeng Moderat Moderate Moderate | Moderat Low Moderat
Zhang et al., e e e
2020
J. Stein et al., | Moderat Unclear Moderate Low Low Moderat
2007 e e
Mohamed Moderat Moderate Low Low Low Moderat
Mohamed e e
Elawdy et
al., 2017
Androniki Moderat Moderate Moderate Unclear Low Moderat
Kanaroglou e e
& B.
Shayegan,
2013
Shawn White | Moderat Unclear Moderate Low Low Moderat
& S. e e
Malkowicz,
2010
14
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
A. N. Unclear Moderate Moderate Low Low Moderat
HoBukos et ¢
al., 2021
K. Bree et Low Moderate Low Low Low Low
al., 2020
J. Huguet, Moderat Moderate Moderate Unclear Low Moderat
2012 e e
A. Tsivian et Moderat Moderate Moderate Low Low Moderat
al., 2003 e e
A. Novikov Unclear Moderate Moderate Low Low Moderat
et al., 2021 e
M. Ozbek et Low Moderate Low Low Low Low
al., 2021
S. Low Low Low Low Low Low
Brookman-
May, 2019
M. K. Parizi Low Low Low Low Low Low
et al., 2022
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
B. Volkmer Moderat Moderate Moderate Low Low Moderat
et al., 2005 e e
T. Seisen et Low Low Low Low Low Low
al., 2015
Sam S. Moderat Unclear Moderate Low Low Moderat
Chang, 2005 e e
A. Ito et al., Low Moderate Low Low Low Low
2013
Xinyu Wang Low Low Low Low Low Low
et al., 2023
I. Cagiannos Moderat Moderate Moderate Low Low Moderat
& C. e e
Morash,
2013
J. Huguet, Moderat Moderate Moderate Unclear Low Moderat
2012a e e
16
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
Dena L. Moderat Unclear Moderate Low Low Moderat
Walsh & e e
Sam S.
Chang, 2009
S. Ismail et Low Moderate Low Low Low Low
al., 2018
S. Picozzi et Low Moderate Low Low Low Low
al., 2013
S. Lerner et Moderat Unclear Moderate Low Low Moderat
al., 2008 e e
R. Low Moderate Low Low Low Low
Ayyathurai
et al., 2007
Jason J. Liu Low Low Low Low Low Low
et al., 2021
A. Kotb et Moderat Moderate Moderate Unclear Low Moderat
al., 2012 e e
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
P. Colin et Moderat Moderate Moderate Low Low Moderat
al., 2015 e e
A. North & Moderat Unclear Moderate Low Low Moderat
Y. e e
Lakshmanan
, 2007
J. Moderat Unclear Moderate Low Low Moderat
Ingimarsson e e
& J. Seigne,
2013
W. Otto et Low Moderate Low Low Low Low
al., 2011
0. Rodriguez Moderat Moderate Moderate Unclear Low Moderat
Faba & J. € e
Palou, 2012
A. Veccia et Low Low Low Low Low Low
al., 2019
R. Autorino Moderat Unclear Moderate Low Low Moderat
et al., 2009 e e
18
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
G. Dalibor, Unclear Moderate Unclear Unclear Moderate Unclear
2005
P. Low Low Low Low Low Low
Sountoulides
et al., 2020
R. Sari Low Low Low Low Low Low
Motlagh et
al., 2020
Jared M. Low Moderate Low Low Low Low
Cox & J.
Colli, 2011
Aiying Low Moderate Low Low Low Low
Zhang et al.,
2015
C. Kouriefs Low Moderate Low Low Low Low
et al., 2008
Hai-chao Low Low Low Low Low Low
Yuan et al.,
2014
19
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
Li Zhou et Low Low Low Low Low Low
al., 2020
X. Tillou & Moderat Unclear Moderate Low Low Moderat
A. Doerfler, e e
2014
Xinfeng Hu Moderat Moderate Low Low Low Moderat
et al., 2023 e e
Jorge Low Moderate Low Low Low Low
Huguet et al.,
2005
O. Ugurlu et Low Moderate Low Low Low Low
al., 2007
M. Hess et Moderat Moderate Moderate Low Low Moderat
al., 2003 e e
S. Shen & S. Moderat Unclear Moderate Low Low Moderat
Lerner, 2007 e e
S. Picozzi et Low Low Low Low Low Low
al., 2012

20

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved




Research Article
E-ISSN : 3048-1368

Volume 44, Issue No. 01. 2026
P-ISSN : 3048-1376

Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
Hai-chao Low Low Low Low Low Low
Yuan et al.,
2014a
X. Biardeau Low Moderate Low Low Low Low
et al., 2016
Leonardo L. Moderat Moderate Moderate Low Low Moderat
Monteiro et e €
al., 2018
A. Lindner et Low Low Low Low Low Low
al., 2021
K. Burgess et | Moderat Moderate Low Low Low Moderat
al., 2011 e e
E. Savvides Low Low Low Low Low Low
et al., 2022
A. Sood et Moderat Moderate Moderate Low Low Moderat
al., 2018 e e
P. Clark, Moderat Moderate Moderate Low Low Moderat
2007 € e
21
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Study Selectio Performanc Detectio Attritio Reportin Overall
n Bias e Bias n Bias n Bias g Bias Risk
D. Johnston Low Low Low Low Low Low
et al., 2015
A. Bahadori Low Low Low Low Low Low
et al., 2023
Fredrik Low Moderate Low Low Low Low
Liedberg et
al., 2003
M. Shahzad Moderat Unclear Moderate Unclear Moderate Unclear
et al., 2023 e
S. Picozzi et Low Low Low Low Low Low
al., 2012a
Vedha Moderat Moderate Moderate Low Low Moderat
Sanghi et al., e e
2020
S. Kajtezovic Low Moderate Low Low Low Low
et al., 2022
22
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Characteristics of Included Studies

Study Focus Area Sample Size
G. Gakis et al., 2017 Fate of remnant urothelium after RC; secondary 57 studies [8]
urothelial tumors in UUT and urethra [§8]
Mohamed Mohamed MIBC and urethral recurrence after UTUC 297 patients [10]
Elawdy et al., 2018 surgery [10]
N. Perlis et al., 2013 UUT and urethral recurrences after RC [11] 574 patients [11]
K. Cho et al., 2009 Risk factors for urethral recurrence after RC [12] | 294 patients [12]
E. Laukhtina et al., Incidence, risk factors, outcomes of UR after RC 9,435 patients
2021 [4] across 21 studies
[4]
O. Fahmy et al., 2017 Incidence and risk factors of UR post-RC [1] 6,169 patients
across 14 studies
[1]
E. Laukhtina et al., Surveillance of urethra and management of UR 43 studies [9]
2022 after RC [9]
Xinyuan Li et al., 2017 | Risk factors, follow-up, treatment of UR after RC 9,498 patients
[2] across 25 studies
[2]
Y. Chan et al., 2016 Diagnosis and management of UR after RC [6] Not specified [6]
R. Carando et al., 2020 Ureteral and urethral recurrence after RC [3] Not specified [3]

B. Roth et al., 2019

Pre-cystectomy biopsies and urethral recurrence

with orthotopic neobladder [13]

803 patients [13]
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Study Focus Area Sample Size
Bo Fan et al., 2025 Machine learning model for UR prediction after 473 patients
RC [5] (primary study)
[5]
J. Huguet et al., 2003 Management of UR in Studer neobladder patients | 138 neobladder

[14] patients (5 UR
cases) [14]
M. Dellabella et al., Safety of simultaneous TURBT and TURP [15] 85 men [15]
2018
A. Stenzl & L. Holtl, Orthotopic bladder reconstruction in women [16] 102 women

2003

(primary); 6,498
in meta-analysis

[16]

B. Sionov et al., 2022

Safety of simultaneous TURBT and TURP for
high-grade UCB [17]

170 men [17]

Lifeng Zhang et al., Prophylactic urethrectomy in female bladder 42 females [18]
2020 cancer [18]
J. Stein et al., 2007 Pathological guidelines for orthotopic diversion in | Not applicable
women [19] [19]
Mohamed Mohamed Bladder cancer recurrence after UTUC 297 patients [20]
Elawdy et al., 2017 management [20]

Androniki Kanaroglou

& B. Shayegan, 2013

Management of urethra in urothelial bladder

cancer [7]

Not applicable [7]
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Study

Focus Area

Sample Size

Shawn White & S.
Malkowicz, 2010

Management of male urethra after cystectomy

[21]

Not applicable
[21]

A. U. HoBukosB et al.,

TUR of bladder cancer near ureteral orifice; UUT

Not specified [22]

2021 recurrence risk [22]
K. Bree et al., 2020 Impact of UTUC on BCG response in NMIBC 577 patients [23]
[23]
J. Huguet, 2012 Upper urinary tract tumors after cystectomy [24] | Not specified [24]

A. Tsivian et al., 2003

Simultaneous TURBT and TURP safety [25]

51 patients [25]

A. Novikov et al., 2021

TUR of bladder cancer near ureteral orifice [26]

Not specified [26]

M. Ozbek et al., 2021

Recurrence and prognosis in low-grade Ta bladder

cancer [27]

262 patients [27]

S. Brookman-May,
2019

Concomitant CIS and UUT recurrence after RC
[28]

20,647 patients
(referenced meta-

analysis) [28]

M. K. Parizi et al., 2022

UUT recurrence risk factors after RC [29]

8,981 patients

[29]
B. Volkmer et al., 2005 | Cyclophosphamide effect on BC recurrence [30] 58 patients [30]
T. Seisen et al., 2015 Predictors of IVR after RNU for UTUC [31] 8,275 patients
[31]
Sam S. Chang, 2005 Urethral management in male RC patients [32] Not applicable
[32]
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Study Focus Area Sample Size
A. Ito et al., 2013 Intravesical seeding during nephroureterectomy 72 patients [33]
[33]
Xinyu Wang et al., 2023 | Second primary cancers after first primary cancers | 9,617,643 FPC

[34]

patients [34]

I. Cagiannos & C.

Surveillance strategies after definitive therapy of

1,270 patients in

Morash, 2013 invasive BC [35] referenced series
[35]
J. Huguet, 2012a Prostatic involvement by urothelial carcinoma Not applicable
[36] [36]
Dena L. Walsh & Sam Urothelial cancers of the prostate [37] Not applicable
S. Chang, 2009 [37]
S. Ismail et al., 2018 Bladder cancer in neurogenic bladder patients [38] | Not specified [38]
S. Picozzi et al., 2013 Inverted papilloma of the bladder [39] 365 patients [39]
S. Lerner et al., 2008 Prostatic TCC biology and clinical management Not applicable
[40] [40]
R. Ayyathurai et al., Prostatic involvement by UC and RC outcomes | Not specified [41]
2007 [41]
Jason J. Liu et al., 2021 | Subsequent urogenital cancers in childhood cancer | 43,991 patients
survivors [42] [42]
A. Kotb et al., 2012 CIS of the bladder [43] Not applicable
[43]
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Study Focus Area Sample Size
P. Colin et al., 2015 Follow-up of urothelial carcinoma [44] Not applicable
[44]
A.North & Y. Malignancy with intestinal segments in urinary Not applicable
Lakshmanan, 2007 tract [45] [45]
J. Ingimarsson & J. Prostatic urethral involvement in BC [46] Not applicable
Seigne, 2013 [46]

W. Otto et al., 2011

WHO classification for pT1 urothelial BC

survival [47]

Not specified [47]

O. Rodriguez Faba & J. | Predictive factors in high-risk bladder cancer [48] Not applicable
Palou, 2012 [48]

A. Veccia et al., 2019 Segmental ureterectomy vs RNU for UTUC [49] 4,797 patients
[49]

R. Autorino et al., 2009 Pathology of prostate in RC specimens [50] Not applicable
[50]

G. Dalibor, 2005

BC treatment and epidemiology [51]

1,079 operations
[51]

P. Sountoulides et al.,

Ureteral stenting and metachronous UTUC risk

3,309 individuals

2020 [52] [52]
R. Sari Motlagh et al., Recurrence risk after simultaneous TURBT and | Not specified [53]
2020 TURP [53]
Jared M. Cox & J. Urothelial cancers after renal transplantation [54] 5,920 renal
Colli, 2011 transplants [54]
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prognostic factor [61]

Study Focus Area Sample Size
Aiying Zhang et al., Urothelial cancer after renal transplantation [55] 3,370 transplant
2015 recipients [55]
C. Kouriefs et al., 2008 Safety of simultaneous TURBT and TURP [56] 774 patients [56]
Hai-chao Yuan et al., Risk factors for IVR after RNU [57] 12,010 patients
2014 [57]
Li Zhou et al., 2020 Clinical efficacy of simultaneous TURBT and 1,032 patients
TURP [58] [58]
X. Tillou & A. Doerfler, Urological tumors in renal transplantation [59] Not applicable
2014 [59]
Xinfeng Hu et al., 2023 | Recurrent bladder cancer after UTUC surgery [60] | Not specified [60]
Jorge Huguet et al., Pre-cystectomy prostate involvement as 62 patients [61]
2005

O. Ugurlu et al., 2007

Simultaneous TURBT and TURP oncologic

outcomes [62]

65 men [62]

M. Hess et al., 2003

Bladder cancer in spinal cord injury patients [63]

16 patients [63]

S. Shen & S. Lerner,

Prostatic TCC pathology and management [64] Not applicable
2007 [64]
S. Picozzi et al., 2012 UUT recurrence after RC [65] 13,185 patients
[65]
Hai-chao Yuan et al., Risk factors for IVR after RNU [66] 12,010 patients
2014a [66]
X. Biardeau et al., 2016 | Malignancy after augmentation cystoplasty [67] | Not specified [67]
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Study Focus Area Sample Size
Leonardo L. Monteiro | NMIBC management including prostatic urethral Not applicable
et al., 2018 involvement [68] [68]
A. Lindner et al., 2021 Lynch syndrome and urothelial carcinoma [69] Not applicable
[69]
K. Burgess et al., 2011 UC after solid organ transplant [70] 15 UC cases from

7,017 transplants

[70]

E. Savvides et al., 2022

Concomitant TURBT and endoscopic BPO

2,421 participants

surgery safety [71] [71]
A. Sood et al., 2018 Stenting prior to cystectomy and UUT recurrence Not applicable
[72] [72]
P. Clark, 2007 UUT-TCC outcomes and bladder TCC history 269 patients

[73] (referenced study)
[73]
D. Johnston et al., 2015 Subsequent neoplasms in childhood GU tumor Not applicable
survivors [74] [74]
A. Bahadori et al., 2023 | Secondary tumors in orthotopic neobladder [75] 15 studies [75]

Fredrik Liedberg et al.,

TCC of prostate in cystoprostatectomy specimens

43 patients [76]

2003 [76]
M. Shahzad et al., 2023 General review of urothelial carcinoma [77] Not applicable
[77]
S. Picozzi et al., 2012a Safety of simultaneous TURBT and TURP [78] 1,234 patients
[78]
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Study Focus Area Sample Size
Vedha Sanghi et al., Urogenital cancers in Barrett's esophagus patients 1,581 patients
2020 [79] [79]
S. Kajtezovic et al., Secondary Paget's disease associated with UC 20 cases [80]
2022 [80]
Effects

Incidence of Urethral Recurrence After Radical Cystectomy
The incidence of urethral recurrence (UR) following radical cystectomy for bladder cancer
was a central outcome across the most relevant studies. The table below presents incidence figures

and key quantitative findings from the primary studies and meta-analyses.

Study Incidence of Key Quantitative Finding
UR

G. Gakis et al., 0.8-6.1% [8] Detection at asymptomatic stage reduces mortality risk by
2017 30% (HR 0.69, 95% CI 0.59-0.79) [8]

N. Perlis et al., 3.6% (18/503) | Prostatic urethral involvement: OR 7.8 (95% CI 2.2-27.6, p
2013 [11] =0.001) [11]

K. Cho et al., 4.4% (13/294) Positive urethral margin: HR 18.33 (p < 0.001); prostatic
2009 [12] urethral involvement: HR 7.95 (p < 0.001); prostatic
stromal invasion: HR 5.80 (p =0.018) [12]

E. Laukhtina et | Not pooled; 5- ONB vs non-ONB: OR 0.44 (95% CI1 0.31-0.61, p <
al., 2021 year CSS 47— 0.001); male vs female: OR 3.16 (95% CI 1.83-5.47,p <
63% [4] 0.001); prostatic urethral involvement: HR 5.44 (95% CI

3.58-8.26, p <0.001); tumor multifocality: HR 2.97 (95%
CI 2.05-4.29, p <0.001) [4]
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Study Incidence of Key Quantitative Finding
UR
O. Fahmy et al., 4.4% (range ONB diversion: OR 0.44 (95% CI 0.24-0.79, p = 0.006);
2017 1.3-13.7%) [1] | muscle invasion: HR 1.18 (p = 0.31, NS); CIS: HR 0.97 (p

= (.88, NS); prostatic stromal involvement: HR 2.26 (p =
0.78, NS); prostatic urethral involvement: HR 2.04 (p =

0.55,NS) [1]
E. Laukhtina et Not specified Recommends tight surveillance for high-risk patients;
al., 2022 [9] prophylactic urethrectomy for very high risk [9]
Xinyuan Li et al., 3.81% [2] Prostatic involvement: RR 5.35 (95% CI 4.14-6.92);
2017 positive urethral margins: RR 7.79 (95% CI 2.27-26.68);
concomitant CIS: RR 3.09 (95% CI 1.48-6.47); multifocal
BC: RR 2.93 (95% CI 1.93-4.44) [2]
Y. Chan et al., 1-8% [6] Most recurrences within first 2 years; median OS after UR
2016 6—54 months; 5-year DSS 0-83% [6]
R. Carando et al., ~5% [3] Discordant survival data; urethrectomy indicated for

2020 singular recurrence [3]
B. Roth et al., 5.6% overall Positive pre-cystectomy biopsies: HR 6.49 (95% CI 3.33—
2019 (4.0% negative | 12.62, p <0.001); chemotherapy: HR 3.05 (95% CI 1.66—

biopsies, 31.3%
positive

biopsies) [13]

5.59, p<0.001) [13]
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Study Incidence of Key Quantitative Finding
UR
Bo Fan et al., 8.24% [5] Concomitant CIS: HR 2.02 (p = 0.039); tumor

2025 multifocality: HR 2.89 (p = 0.004); in updated meta-
analysis: bladder neck/prostate involvement: HR 3.39 (p <
0.001); diversion type: HR 0.47 (p <0.001) [5]
J. Huguet et al., 3.6% (5/138 Conservative approach feasible for superficial recurrences
2003 neobladder [14]
patients) [14]
Lifeng Zhang et 50% of Prophylactic urethrectomy reduces UR (p = 0.040) [18]
al., 2020 recurrences in

non-
urethrectomy
group were
urethral; 0% in
urethrectomy

group [18]

A. Stenzl & L.
Haoltl, 2003

6.8% in males,
3.6% in
females [16]

No pelvic recurrence in 81 TCC patients with urethra-

sparing surgery [16]

I. Cagiannos &
C. Morash, 2013

6—-10% overall;
4% with
orthotopic, 8%
with cutaneous

diversion [35]

Median survival for UR is 28 months; 5-year risk is 11%
(orthotopic) vs 24% (cutaneous) with prostatic involvement

[35]
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Study Incidence of Key Quantitative Finding
UR
Androniki 8-10% [7] 5-year UR probability: 6% without prostatic involvement,
Kanaroglou & B. 15% with superficial invasion, 21% with stromal invasion
Shayegan, 2013 [7]
Mohamed 2% urethral Invasive/multicentric bladder recurrence predicts urethral
Mohamed recurrence [10] recurrence (p = 0.0001) [10]
Elawdy et al.,
2018

The pooled incidence of UR across the largest meta-analyses ranges from approximately

1% to 14%, with the most frequently cited overall rate of approximately 4-5% [1-3]. The wide

range reflects heterogeneity in patient populations, follow-up duration, urinary diversion type, and

surveillance intensity. Studies with longer follow-up and more intensive surveillance protocols

tend to report higher incidence figures [5, 13]. Most urethral recurrences occur within the first two

years after radical cystectomy [5, 6], though delayed recurrences at 10 and even 20 years have

been reported [7, 35].

Risk Factors for Urethral Recurrence

The table below consolidates quantitative risk estimates from the meta-analyses and large

cohort studies.

Risk Factor Li et al., 2017 Laukhtina et al., Fahmy et al., Fan et al., 2025
(RR) 2021 (HR or 2017 (HR or (HR)
OR) OR)
Prostatic RR 5.35(95% CI | HR 5.44 (95% CI | HR 2.04 (95% CI HR 3.39 (p<
urethral 4.14-6.92) [2] 3.58-8.26,p < 0.20-20.80,p= | 0.001; combined
involvement 0.001) [4] 0.55) [1] with bladder
neck) [5]
33

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved




Research Article

E-ISSN : 3048-1368

Volume 44, Issue No. 01. 2026
P-ISSN : 3048-1376

Risk Factor Li et al., 2017 Laukhtina et al., Fahmy et al., Fan et al., 2025
(RR) 2021 (HR or 2017 (HR or (HR)
OR) OR)
Prostatic Included in above | HR 5.90 (95% CI | HR 2.26 (95% CI Not reported
stromal invasion [2] 1.82-19.17,p= | 0.01-627.75,p = separately [5]
0.003) [4] 0.78) [1]
Tumor RR 2.93 (95% CI | HR 2.97 (95% CI | Not reported [1] HR 2.05 (p <
multifocality 1.93-4.44) [2] 2.05-4.29,p< 0.001) [5]
0.001) [4]
Concomitant RR 3.09 (95% CI | Not significant (p HR 0.97 (p= HR 1.74 (p=
CIS 1.48-6.47) [2] =0.72) [4] 0.88) [1] 0.0006) [5]
Male sex RR 2.49 [2] OR 3.16 (95% CI | OR 2.21 (95% CI | Not reported [5]
1.83-547,p< 0.96-5.06, p =
0.001) [4] 0.06) [1]
Non-orthotopic RR 0.32 for OR 0.44 for ONB | OR 0.44 (95% CI HR 0.47 (p <
diversion orthotopic vs vs non-ONB (p < 0.24-0.79,p = 0.001) [5]
cutaneous [2] 0.001) [4] 0.006) [1]
Bladder neck RR 3.14 (95% CI | Notreported [4] | Not reported [1] HR 339 (p<
involvement 1.59-6.19) [2] 0.001; combined
with prostate) [5]
Positive urethral | RR 7.79 (95% CI | Notreported [4] | Notreported [1] | Not reported [5]

margins

2.27-26.68) [2]

Muscle invasion

(tumor stage)

RR 1.91 for
superficial vs

invasive [2]

Not significant (p
=0.63) [4]

HR 1.18 (p =
0.31)[1]

Not reported [5]
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Risk Factor Li et al., 2017 Laukhtina et al., Fahmy et al., Fan et al., 2025
(RR) 2021 (HR or 2017 (HR or (HR)
OR) OR)

Neoadjuvant/adj | Not reported [2] | Not reported [4] | Not reported [1] HR 136 (p=

uvant 0.019) [5]
chemotherapy

Lymphovascular | Not reported [2] | Not reported [4] | Not reported [1] HR1.95(p=
invasion 0.028) [5]

History of Not reported [2] | Not reported [4] | Not reported [1] HR 2.56 (p =
TURBT 0.019) [5]

Several risk factors are consistently associated with increased UR across multiple meta-
analyses: prostatic urethral and stromal involvement, tumor multifocality, positive urethral
margins, bladder neck involvement, male sex, and non-orthotopic urinary diversion. The single
most consistently robust predictor is prostatic involvement, with hazard ratios ranging from 5.35
to 7.95 in individual studies [2, 4, 12] and confirmed by multivariate analyses in the largest cohort
study of 803 orthotopic neobladder patients, where positive pre-cystectomy prostatic urethral
biopsies yielded a HR of 6.49 [13]. Cho et al. reported the highest individual hazard ratio of 18.33
for positive urethral margins [12].

Orthotopic neobladder diversion is consistently associated with a decreased probability of
UR compared to non-orthotopic diversions. Three independent meta-analyses yielded nearly
identical odds ratios of approximately 0.44 [1, 4, 5]. This protective association has been attributed
to the continuous urine flow maintaining mucosal health and the mechanical washout effect on
exfoliated tumor cells [8, 32].

The role of concomitant carcinoma in situ (CIS) as a risk factor for UR is more contested.
Li et al. found a significant risk ratio of 3.09 [2], and Fan et al.'s updated meta-analysis confirmed

CIS as a significant predictor (HR 1.74, p = 0.006) [5]. However, the meta-analyses by Laukhtina
35
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et al. (2021) and Fahmy et al. (2017) found no significant association between CIS and UR [1, 4].
Similarly, tumor stage (muscle-invasive vs. non-muscle-invasive) was not a consistent predictor of
UR across meta-analyses [1, 4], though Li et al. found superficial tumors to carry a higher risk

ratio than invasive ones (RR 1.91) [2].
Prostatic Urethral Involvement as a Specific Risk Dimension

The frequency and prognostic significance of prostatic involvement by urothelial carcinoma
was addressed by a substantial subset of the included studies. Prostatic involvement has been
detected in 15-48% of radical cystoprostatectomy specimens depending on the histopathological
technique used [37, 40, 50]. Using longitudinal whole-mount sectioning, Liedberg et al. identified
TCC in the prostate in 30% of patients [76], with higher rates of CIS in the bladder neck/trigone
(46% vs. 20%) and multifocal CIS (38% vs. 23%) among those with prostatic involvement [76].

The depth of prostatic invasion carries significant prognostic weight. Walsh and Chang
reported 5-year survival rates of 100% for urethral mucosal involvement, 50% for ductal/acinar
involvement, and 40% for prostatic stromal invasion [37]. Contiguous (transmural) invasion from
the bladder was associated with a markedly worse 5-year survival of 7% compared to 46% for
noncontiguous (intraurethral) involvement [37]. Prostatic urethral biopsy prior to cystectomy can
identify patients at elevated risk, but its sensitivity is limited; Liedberg et al. found that
preoperative biopsies missed prostatic TCC in 4 of 13 affected patients [76]. Intraoperative frozen-
section analysis at the ureteral and urethral margins has reported sensitivity of 33-93% and
specificity of 99—100% [3].

Risk factors for prostatic involvement by urothelial carcinoma include CIS, multifocality,
bladder neck/trigone tumor location, and a prior history of tumor recurrence [36, 50, 76]. Huguet
et al. (2005) found that the presence of tumor in the prostatic urethra at endoscopic staging before
radical cystectomy was the only factor significantly associated with clinical understaging (p =
0.003) and shorter survival (p < 0.0002) in patients with high-risk superficial bladder tumors who

failed BCG therapy [61].
Urethral Recurrence in the Context of Simultaneous TURBT and TURP
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Nine studies addressed whether simultaneous transurethral resection of bladder tumor and
prostate (TURBT + TURP) increases the risk of tumor recurrence at the prostatic urethra and
bladder neck. Across all of these studies, no statistically significant increase in prostatic urethral or
bladder neck recurrence was observed with simultaneous procedures compared to TURBT alone
[15, 17, 25, 56, 62, 71, 78]. Savvides et al.'s systematic review and meta-analysis of 2,421
participants found an OR of 1.06 (95% CI 0.76-1.47) for recurrences at the bladder neck/prostatic
urethra [71]. Zhou et al. reported that simultancous TURBT + TURP actually lowered overall
recurrence rates (OR 0.70, 95% CI 0.53-0.93, p = 0.01) without affecting prostatic urethra/bladder
neck recurrence specifically [58]. Picozzi et al. (2012a) noted a statistically significant increase in
recurrence only among patients with multifocal tumors, not related to the simultaneous procedure
itself [78]. These findings suggest that the theoretical concern about tumor cell seeding into the

disrupted prostatic fossa is not borne out by clinical data in the non-muscle-invasive setting.
Bladder Cancer as a Predictor of Upper Urinary Tract Recurrence

While the primary focus of this review is on urethral tumors, the pan-urothelial field defect
concept means that the relationship between bladder cancer and secondary urothelial tumors
extends bidirectionally. A history of prior bladder cancer is a significant predictor of intravesical
recurrence after radical nephroureterectomy for upper tract urothelial carcinoma (UTUC), with
Seisen et al. reporting a hazard ratio of 1.96 (p < 0.001) [31] and Yuan et al. an odds ratio of 1.59
(95% CI 1.26-1.9) [57, 66]. Conversely, post-cystectomy upper urinary tract tumors occur in 2—6%
of patients [24], with risk factors mirroring those for urethral recurrence: distal ureteral tumor
involvement, multifocal disease, CIS, and prostatic urethral involvement [8, 24]. The incidence of
upper tract recurrence after radical cystectomy was 4.65% in a meta-analysis of 8,981 patients, with
surgical margin (HR 3.41), ureteral margin status (HR 4.34), preoperative hydronephrosis (HR
1.74), and pathologic T stage (HR 2.69) as significant predictors [29].

Survival After Urethral Recurrence

Despite urethral recurrence being a relatively rare event, it is associated with adverse
prognosis. The majority of patients with secondary urothelial tumors (84%) present with urothelial

recurrence without evidence of metastasis, yet 65.9% ultimately die of disease after a median
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follow-up of 91 months [8]. The 5-year cancer-specific survival after UR varies from 47% to 63%,
and overall survival from 40% to 74% [4]. Chan et al. reported median overall survival after UR
ranging from 6 to 54 months and 5-year disease-specific survival between 0% and 83% [6]. Patients
whose UR was detected through routine follow-up at an asymptomatic stage had significantly better
outcomes, with detection and treatment at an asymptomatic stage reducing cancer-specific and
overall mortality risk by approximately 30% [8]. Li et al. confirmed that prognoses were worse for
patients with symptomatic recurrence compared to those diagnosed through routine surveillance [2].

Treatment of UR includes urethrectomy (the most common approach), urethra-sparing
treatments such as transurethral resection for superficial (Ta) recurrences, intraurethral
chemotherapy or BCG instillation, and systemic chemotherapy [2, 9, 14]. Roth et al. reported that
only 22% of patients with UR after orthotopic neobladder required salvage urethrectomy, while
60% were managed successfully with locally conservative treatment [13]. Laukhtina et al. (2022)
proposed that urethra-sparing approaches are an option for Ta-only recurrences, while salvage
urethrectomy with or without chemotherapy should be standard for all others [9].

Synthesis
The central question of how bladder cancer history relates to urethral tumor risk is supported
by convergent evidence from multiple meta-analyses and cohort studies, but meaningful
heterogeneity exists regarding specific risk factors.

The most consistent finding across all included evidence is the protective effect of
orthotopic neobladder (ONB) diversion against urethral recurrence. Three independent meta-
analyses spanning over 25,000 patients arrived at nearly identical effect sizes (OR approximately
0.44) [1, 4, 5], lending high confidence to this association. The biological explanation is plausible:
continuous urine flow through the urethra in ONB patients may prevent tumor cell implantation
and allow earlier detection through urethral wash cytology [6, 7, 32].

The strongest pathological predictor of urethral recurrence is prostatic involvement,
whether urethral mucosal or stromal. The magnitude of this association is large and consistent
across study designs: single-center cohort studies report HRs of 5.80-18.33 [12], and meta-

analyses yield pooled HRs of 3.39-5.90 [4, 5]. The one notable exception is Fahmy et al.'s 2017
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meta-analysis, which found non-significant associations for both prostatic urethral involvement
(HR 2.04, p = 0.55) and stromal involvement (HR 2.26, p = 0.78) [1]. However, this discrepancy
is likely attributable to very wide confidence intervals in that analysis (CI 0.20-20.80 and 0.01—
627.75, respectively), suggesting substantial heterogeneity and limited statistical power rather than
a true absence of effect. The subsequent Laukhtina et al. (2021) meta-analysis, incorporating more
studies and patients (9,435 vs. 6,169), confirmed the significant association with much tighter
confidence intervals [4].

The role of concomitant CIS represents a genuinely contested finding. Li et al. and Fan et
al. found CIS to be a significant risk factor (RR 3.09 and HR 1.74, respectively) [2, 5], while
Laukhtina et al. and Fahmy et al. found no significant association [1, 4]. This divergence may
reflect differences in how CIS is defined and measured across studies (concomitant at the time of
cystectomy vs. any history), differences in pathological processing, and the confounding
relationship between CIS and other risk factors such as multifocality and prostatic involvement.
Brookman-May's editorial noted that in organ-confined disease, CIS is associated with recurrence-
free survival and cancer-specific mortality, as well as a higher likelihood of upper urinary tract
recurrence [28]. The discrepancy may therefore represent a context-dependent effect: CIS may be
prognostically relevant in early-stage disease but loses its independent predictive value in more
advanced cohorts where other tumor characteristics dominate.

The apparent paradox that superficial (non-muscle-invasive) bladder cancer may carry a
higher risk of urethral recurrence than muscle-invasive disease [2] likely reflects a selection and
survival bias. Patients with non-muscle-invasive disease at the time of cystectomy have a longer
natural history with prolonged urothelial exposure and more opportunity for field cancerization
effects to manifest, whereas patients with muscle-invasive disease have higher competing
mortality from their primary tumor, reducing the observed UR rate [8, 65].

Regarding sex differences, male patients have significantly higher UR rates than females
(OR 3.16) [4], which is largely attributable to the prostatic urethra serving as an anatomic
reservoir for occult urothelial carcinoma in men. In women, the risk of urethral involvement is

lower (3.6% vs. 6.8% in one meta-analysis) [16], with bladder neck involvement being the
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primary risk factor [8, 19]. Prophylactic urethrectomy in women was associated with reduced
urethral recurrence in a small cohort study (p = 0.040) [18], though this finding requires validation
in larger series.

Finally, the evidence on simultancous TURBT and TURP is reassuring. Across nine
studies including randomized controlled trials and multiple meta-analyses, the addition of TURP
to TURBT does not increase bladder neck or prostatic urethral recurrence rates [15, 17, 71, 78].
This indicates that mechanical disruption of the prostatic urethra in the setting of non-muscle-
invasive bladder cancer does not meaningfully alter the risk of urethral tumor seeding, at least in
the short to medium term with follow-up periods generally under five years. Whether this
conclusion holds for high-risk tumors (multifocal, high-grade, CIS-associated) over longer time
horizons remains less certain, as Picozzi et al. noted significantly increased recurrence specifically
in patients with multifocal tumors [78].

In summary, the relationship between bladder cancer history and urethral tumor risk is
well-established, with incidence of urethral recurrence after radical cystectomy of approximately
4-8%, depending on the risk profile. Prostatic involvement, tumor multifocality, non-orthotopic
diversion, positive urethral margins, and male sex are the most robust predictors. Orthotopic
neobladder diversion confers significant protection. Detection of urethral recurrence at an
asymptomatic stage through structured surveillance, including urethral wash cytology and
urethroscopy in high-risk patients, can improve survival by approximately 30% [8]. The optimal
surveillance protocol remains undefined, but current evidence supports risk-stratified monitoring

with particular attention to patients with features of pan-urothelial disease [5, 9, 44].

This systematic review confirms that a history of bladder cancer significantly increases the
risk of subsequent urethral tumors, with a pooled incidence of urethral recurrence after radical
cystectomy of approximately 4-5% (range 1-14%) (1-3). The wide range reflects heterogeneity in
follow-up duration, surveillance intensity, and patient selection. Most recurrences occur within the

first two years, but late recurrences up to 20 years have been reported, emphasizing lifelong risk
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(7,35).
The Protective Effect of Orthotopic Neobladder (ONB)

The single most consistent and clinically actionable finding is the strong protective
association of ONB diversion against UR. Three independent meta-analyses reported nearly
identical odds ratios of approximately 0.44 (95% CI 0.24-0.79) (1,4,5). This effect is biologically
plausible: continuous antegrade urine flow through the native urethra in ONB patients provides
mechanical washout of exfoliated tumor cells and maintains mucosal integrity, whereas cutaneous
diversions (ileal conduit) allow stagnant urine and potential retrograde seeding (8,32). Gakis et al.
further noted that detection of UR at an asymptomatic stage—more feasible in ONB patients due to
accessible urethral wash cytology—reduces cancer-specific mortality by 30% (HR 0.69, 95% CI
0.59-0.79) (8). Therefore, when clinically appropriate, ONB should be offered not only for quality
of life but also for oncological benefit regarding urethral recurrence.

Prostatic Urethral Involvement: The Dominant Pathological Predictor

Prostatic involvement by urothelial carcinoma is the most robust risk factor for UR. In the
meta-analysis by Li et al., prostatic urethral involvement yielded a relative risk of 5.35 (95% CI
4.14-6.92) (2). Laukhtina et al. (2021) calculated a pooled HR of 5.44 (95% CI 3.58-8.26) (4). The
depth of prostatic invasion carries graded prognostic significance: Walsh and Chang reported 5-year
survival rates of 100% for urethral mucosal involvement, 50% for ductal/acinar involvement, and
only 40% for prostatic stromal invasion (37). Contiguous (transmural) invasion from the bladder
was associated with a 5-year survival of 7% compared to 46% for noncontiguous (intraurethral)
involvement (37). This distinction is critical for clinical decision-making: superficial (mucosal)
involvement may still permit urethra-sparing approaches, whereas stromal invasion should prompt
strong consideration of prophylactic urethrectomy or intensified surveillance.

The frequency of prostatic involvement in RC specimens ranges from 15% to 48%,
depending on histopathological technique (37,40,50). Liedberg et al., using whole-mount
sectioning, detected prostatic TCC in 30% of patients, with higher rates of CIS in the bladder
neck/trigone (46% vs. 20%) among those affected (76). Importantly, preoperative prostatic urethral

biopsies have limited sensitivity, missing up to 4 of 13 affected patients in one series (76).
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Intraoperative frozen-section analysis has a sensitivity of only 33-93% but high specificity (99—
100%) (3). Therefore, a negative biopsy does not reliably rule out prostatic involvement.
Tumor Multifocality and Male Sex

Tumor multifocality is another consistently significant predictor, with a pooled HR of 2.97
(95% CI 2.054.29) (4) and RR of 2.93 (95% CI 1.93-4.44) (2). This supports the field
cancerization concept: patients with multiple synchronous or metachronous bladder tumors have a
higher likelihood of occult urothelial dysplasia throughout the urinary tract. Male sex is associated
with a significantly higher UR risk (OR 3.16, 95% CI 1.83-5.47) (4), largely due to the anatomic
presence of the prostatic urethra as a reservoir for tumor cells. In females, the risk is lower (3.6%
vs. 6.8% in males), and bladder neck involvement is the primary risk factor (8,16,19). Prophylactic
urethrectomy in women was associated with reduced UR in a small cohort (p = 0.040), but this
requires validation (18).
The Contested Role of Concomitant CIS

The role of concomitant carcinoma in situ (CIS) is inconsistent across meta-analyses. Li et
al. (2017) found a significant RR of 3.09 (95% CI 1.48-6.47) (2), and Fan et al. (2025) reported a
significant HR of 1.74 (p = 0.006) (5). However, Laukhtina et al. (2021) found no significant
association (p = 0.72) (4), and Fahmy et al. (2017) similarly reported a non-significant HR of 0.97
(p = 0.88) (1). This discrepancy may be explained by differences in study populations, definitions
(concomitant CIS at cystectomy vs. any history), and confounding with multifocality and prostatic
involvement. Brookman-May noted that in organ-confined disease, CIS is associated with
recurrence-free survival and a higher likelihood of upper tract recurrence, but its independent effect
on UR may be attenuated in cohorts with advanced tumor stages (28). Clinically, CIS should still be
considered a relative risk factor, but not as strong as prostatic involvement or multifocality.
Positive Urethral Margins and Other Risk Factors

Positive urethral margins on final pathology carry the highest individual hazard ratio
reported: Cho et al. found an HR of 18.33 (p < 0.001) (12). This finding mandates immediate
postoperative consideration of urethrectomy or rigorous surveillance. Bladder neck involvement

(RR 3.14) (2) and a history of prior TURBT (HR 2.56, p = 0.019) (5) also emerged as significant
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predictors in the most recent meta-analysis. Neoadjuvant/adjuvant chemotherapy was paradoxically
associated with increased UR risk in Fan et al. (HR 1.36, p = 0.019) (5), likely due to selection bias
(higher-risk patients receiving chemotherapy) rather than a causative effect.
Survival After Urethral Recurrence

Urethral recurrence carries a poor prognosis, but early detection improves outcomes.
Laukhtina et al. (2021) reported 5-year cancer-specific survival of 47-63% (4). Chan et al. noted
median overall survival after UR ranging from 6 to 54 months (6). Critically, detection at an
asymptomatic stage through routine follow-up reduced cancer-specific and overall mortality risk by
approximately 30% (HR 0.69) (8). This finding strongly supports structured surveillance protocols
rather than waiting for symptoms such as hematuria, obstructive voiding symptoms, or urethral
discharge.
Safety of Simultaneous TURBT and TURP

A distinct clinical question is whether performing TURP at the time of TURBT for bladder
cancer increases the risk of tumor seeding into the prostatic urethra. Across nine studies, including
randomized trials and meta-analyses, no significant increase in prostatic urethral or bladder neck
recurrence was observed. Savvides et al. reported an OR of 1.06 (95% CI 0.76-1.47) for
recurrences at the bladder neck/prostatic urethra (71). Zhou et al. even found that simultaneous
TURBT+TURP lowered overall recurrence rates (OR 0.70, 95% CI 0.53-0.93, p = 0.01) without
affecting prostatic urethra-specific recurrence (58). Picozzi et al. (2012a) noted a significant
increase only in patients with multifocal tumors, not attributable to the procedure itself (78). Thus,
the theoretical concern about mechanical tumor seeding into the prostatic fossa is not supported by
current evidence, at least for non-muscle-invasive bladder cancer with follow-up periods generally
under five years. Caution may still be warranted for high-grade, multifocal, or CIS-associated
tumors.
Upper Tract Recurrence as a Parallel Phenomenon

Although the focus of this review is urethral tumors, the bidirectional relationship between
bladder cancer and upper tract urothelial carcinoma (UTUC) reinforces the pan-urothelial field

defect. A history of prior bladder cancer significantly predicts intravesical recurrence after radical
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nephroureterectomy for UTUC (HR 1.96) (31). Conversely, post-cystectomy upper tract recurrence
occurs in 2—6% of patients (24), with risk factors similar to UR: distal ureteral involvement,
multifocality, CIS, and prostatic urethral involvement (8,24). Parizi et al. reported a pooled upper
tract recurrence incidence of 4.65% in 8,981 patients, with positive surgical margins (HR 3.41) and
ureteral margin status (HR 4.34) as significant predictors (29). These findings underscore that
bladder cancer survivors require surveillance of the entire retained urothelium, not just the urethra.
Comparison with General Second Primary Cancer Literature

The relationship between bladder cancer and subsequent urethral tumors fits within the
broader context of second primary cancers. Wang et al., in a meta-analysis of over 9.6 million
cancer patients, found that a first primary cancer significantly increases the risk of a second primary
cancer at other sites, with standardized incidence ratios varying by cancer type (34). For bladder
cancer specifically, the risk of secondary urogenital cancers is elevated, consistent with the field
effect and shared etiological factors (smoking, environmental carcinogens) (42). This broader

perspective supports the need for long-term, whole-urothelial surveillance.

Conclusion
A history of bladder cancer is a significant and well-established risk factor for the

development of subsequent urethral tumors, with a pooled incidence of urethral recurrence after
radical cystectomy of approximately 4-5%. The most significant positive predictors identified in
this systematic review are:

1. Prostatic urethral involvement (especially stromal invasion), conferring a 5- to 8-fold
increased risk.
Non-orthotopic urinary diversion (ileal conduit) compared to orthotopic neobladder.
Tumor multifocality and positive urethral margins.

Male sex.

R S

Bladder neck involvement.

Orthotopic neobladder diversion is strongly protective (OR ~0.44) and should be considered
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when oncologically safe. Asymptomatic detection of urethral recurrence through structured
surveillance improves survival by approximately 30%. Simultaneous TURBT and TURP does not
increase prostatic urethral recurrence risk and appears oncologically safe for non-muscle-invasive
bladder cancer.

Recommendations for Clinical Practice and Future Research

1. Risk-stratified surveillance: Patients with prostatic involvement, multifocal tumors, or
non-orthotopic diversion should undergo annual urethral wash cytology and urethroscopy
every 6—12 months for the first 2 years, then annually thereafter. Low-risk patients (female,
solitary low-grade tumor, ONB diversion) may have less intensive follow-up.

2. Orthotopic neobladder: Offer ONB to eligible patients not only for quality of life but also
to reduce urethral recurrence risk.

3. Prophylactic urethrectomy: Reserve for very high-risk patients (prostatic stromal invasion,
positive urethral margins, recurrent urethral CIS) rather than routine use.

4. Simultaneous TURBT+TURP: Can be performed safely without additional urethral
recurrence risk, but caution is advised for high-grade/multifocal tumors until longer-term
data emerge.

5. Future research: Prospective multicenter registries with standardized definitions of urethral
recurrence and long-term (>10 years) follow-up are needed. External validation of machine
learning prediction models (5) should be prioritized. The role of adjuvant intraurethral

chemotherapy or BCG after RC for high-risk patients requires randomized trials.
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