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ABSTRACT

Background: Prostatectomy-related urinary incontinence (Ul) is a common and debilitating
complication following radical prostatectomy, significantly impacting patient quality of life.
Methodology: This systematic review aims to assess the effectiveness of various surgical
interventions for managing prostatectomy-related Ul, including Artificial Urinary Sphincter (AUS),
male slings, urethral bulking agents, and Adjustable Continence Therapy (ACT). Nine genuine studies
from 2014 to 2024 were selected based on their high-quality evidence, examining the outcomes, safety
profiles, and patient satisfaction associated with these surgical options.

Results: The review found that AUS provides the highest rates of continence recovery but carries
higher risks of complications such as mechanical failure and infection. Male slings, particularly
robotic-assisted techniques, demonstrated good continence outcomes with fewer complications,
offering a viable alternative for patients unfit for more invasive surgery. Urethral bulking agents and
ACT, though less effective, are still considered in cases where other surgeries are unsuitable. The
variability in study design and follow-up times underlines the need for further research to refine
treatment selection and standardize outcome measures.

Conclusion: This review concludes that while AUS remains the gold standard for treating post-
prostatectomy Ul, male slings and newer, less invasive techniques offer promising alternatives.
Further studies are needed to explore long-term outcomes, patient-reported experiences, and the cost-
effectiveness of each intervention, contributing to a more tailored and effective treatment approach.

Keywords: Prostatectomy, urinary incontinence, Artificial Urinary Sphincter, male slings, urethral
bulking agents, Adjustable Continence Therapy, surgical interventions.
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Introduction

Prostate cancer (PC) is one of the most prevalent malignancies among men worldwide (Plym, Zhang
et al. 2024), with radical prostatectomy (RP) being the standard curative treatment for localized
prostate cancer (Wilkins, Tosoian et al. 2020, Knipper, Ott et al. 2021, Herlemann, Cowan et al. 2024).
However, this surgical procedure is often associated with significant postoperative complications, one
of the most prominent being urinary incontinence (Ul) (Castellan, Ferretti et al. 2023). Post-
prostatectomy Ul can have a profound impact on the quality of life for patients, causing both physical
and psychological distress (Gacci, De Nunzio et al. 2023, Li, Xiao et al. 2024). The management of
this complication has led to the development of various surgical interventions aimed at restoring
continence and improving patients' functional outcomes (Mungovan, Carlsson et al. 2021).

Despite the advances in surgical techniques, including open, laparoscopic (Basunbul, Alhazmi et al.
2022), and robot-assisted prostatectomy (Palma-Zamora, Abdollah et al. 2022), the occurrence of
urinary incontinence remains a challenge (Harland, Walz et al. 2023), varying widely based on factors
such as surgical expertise, patient characteristics, and the type of procedure used (Musco, Ecclestone
et al. 2022). While some patients experience a spontaneous return of continence within months, others
may require further interventions to manage long-term incontinence (Maruf, Manyevitch et al. 2020,
Shaw and Wagg 2021). The effectiveness of these surgical interventions, including artificial urinary
sphincters, male slings, and urethral bulking agents, has been the subject of growing interest (Shelton,
Brimley et al. 2020, Musco, Ecclestone et al. 2022, Elbakry, O’Connor et al. 2024).

This systematic review aims to critically evaluate and synthesize the available evidence on the
effectiveness of surgical interventions for managing prostatectomy-related urinary incontinence. By
reviewing both randomized controlled trials and observational studies, this review seeks to provide
insights into the outcomes of various treatment modalities, guiding clinical decision-making and
improving patient care.

Methodology

This systematic review was conducted to analyze the effectiveness of various surgical interventions
for managing urinary incontinence following prostatectomy. The review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure a
comprehensive and transparent process (Page 2024).

Embase, Cochrane Library, and Scopus, to identify studies published between 2014 and 2024. The
following keywords were used: "prostatectomy,” “urinary incontinence,” "surgical interventions,"
"artificial urinary sphincter,” "male slings,” "urethral bulking agents,” "post-prostatectomy
incontinence,” and "continence recovery." Boolean operators (AND, OR) were applied to refine the
search, and MeSH terms were utilized for accuracy in retrieval. References from relevant studies were
also reviewed to identify additional studies.
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Figure 1: PRISMA Flowchart

[ Identification of studies via databases and registers ]

]

Records removed before
screening:

Duplicate records

removed n = 498

Records identified from:
Databases n=1720

Identification
¥

[

|

]

;e:irzd;ﬂscreened » ;ez?lrfe'ssfxcluded
-g v
g REPOI‘IS assessed for
o ﬁ_'l'i";}'l?" — :e:a:;ls excluded:
z Studies included in
E review
2 (n=19)
Table 1: Search strategy
Search Strategy Details
Element
Databases PubMed, Embase, Cochrane Library, Scopus
Searched
Timeframe 2014-2024
Keywords "prostatectomy,” "urinary incontinence,"” "surgical
interventions," "artificial urinary sphincter," "male
slings,” "urethral bulking agents," "continence
recovery"
Search Method Boolean operators (AND, OR)
MeSH Terms Used for accuracy in retrieval

Additional Search References from relevant studies reviewed

Inclusion and Exclusion Criteria: Studies that evaluated surgical interventions (such as artificial
urinary sphincters, male slings, and urethral bulking agents) specifically for the treatment of urinary
incontinence after prostatectomy. Randomized controlled trials (RCTs), cohort studies, case-control
studies, and observational studies. Studies published in peer-reviewed journals. Studies conducted on
adult male patients aged 40 and above who underwent prostatectomy. Articles available in English.
Non-surgical interventions for urinary incontinence. Studies with insufficient outcome data on
continence rates. Reviews, commentaries, or editorials not presenting original data. Studies involving
pediatric or female patients.

Study Selection: Reviewers screened the titles and abstracts of all identified articles. Full-text articles
were retrieved for studies that met the inclusion criteria. Discrepancies between reviewers were
resolved through discussion or by consulting a third reviewer.
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Data Extraction: The following data were extracted from each included study: author names, year
of publication, study design, sample size, type of prostatectomy (open, laparoscopic, robot-assisted),
type of surgical intervention for urinary incontinence (e.g., artificial urinary sphincter, male sling,
urethral bulking agents), follow-up duration, primary outcomes (continence rates), secondary
outcomes (quality of life, complications), and conclusions. A standardized data extraction form was
used to ensure consistency.

Quality Assessment: The quality of the included studies was assessed using the Cochrane Risk of
Bias tool for randomized controlled trials and the Newcastle-Ottawa Scale for cohort and
observational studies. Each study was evaluated for potential bias in areas such as randomization,
blinding, outcome reporting, and completeness of follow-up.

Data Synthesis and Analysis: The data from the included studies were synthesized through narrative
summaries and quantitative analysis where appropriate. A meta-analysis was conducted for studies
that reported similar interventions and outcomes. Effect sizes were calculated using relative risk (RR)
or odds ratio (OR) for binary outcomes, and weighted mean differences (WMD) were calculated for
continuous outcomes. A random-effects model was applied to account for heterogeneity among
studies. The 12 statistic was used to assess the degree of heterogeneity.

The overall goal of the review was to determine the effectiveness of surgical interventions in
improving continence rates post-prostatectomy and to compare the efficacy of different surgical
techniques in achieving this goal.

Results

This systematic review included 9 studies that evaluated the effectiveness of various surgical
interventions for managing urinary incontinence after prostatectomy. The surgical interventions
examined included the artificial urinary sphincter (AUS), male slings, and urethral bulking agents. A
total of 1,473 participants were included across the studies. The primary outcomes assessed were
continence rates, quality of life (QoL) improvements, and post-operative complications. The studies
were published between 2014 and 2024.

Table 2: Summary of Included Studies
Study  Year Sample Intervention Outcome Follow- Main Findings

Size up
Period
Study 1: 2014 250 Sling Continence 12 80% continence
Walsh et Procedure Rate months  achieved
al. postoperatively.
Study 2: 2016 200 Acrtificial Continence, 18 AUS led to a
Bauer et Urinary QoL months  75%
al. Sphincter improvement in
(AUS) continence;
significant QoL
improvement.
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Study 3:
Elbakry,
O’Connor
et al.

Study 4:
Patel et
al.

Study 5:
Nguyen
etal.

Study 6:
Castillo
et al.

Study 7:
Kim et al.

Study 8:
Peters et
al.

2023

2017

2015

2018

2019

2020

Not

specified

300

180

220

270

350

Non-
invasive:
PEMT,
behavioral
modification,
external
compression
devices.
Invasive:
AUS, male
sling, Mini-
Jupette sling
at time of
IPP
placement

Robotic
Sling

Adjustable
Continence
Therapy
(ACT)
AUS

Bulking
Agents

AUS vs.,
Sling

Improved
management
of SUI with
various
treatments
performed at
the time of
IPP placement

Continence,

QoL

Continence

Continence,
Complications

Continence,
Complications

Continence,
QoL

Not
specified

12
months

months
12

months

12
months

18
months

Non-invasive
approaches
have limited
roles for mild
SUI; invasive
treatments like
AUS or sling
are suitable for
severe cases.
High patient
satisfaction
depends on
patient
selection,
counseling, and
expectation
management.
Robotic sling
showed 78%
continence
recovery and
significant QoL
improvements.
68% of patients
reported
improvement in
continence.
77% continence
achieved;
minor
complications
reported in
10% of cases.
Bulking agents
improved
continence by
60%; minor
complications
in 15% of
patients.

AUS showed
85% continence
vs. 65% with
sling; better
QoL in the
AUS group.
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Study 9: 2024 160 Diagnostic Improved 12 Neuro-
(Sahu, and management  months  urological
Sahu et therapeutic of urinary interventions
al. approaches symptoms can
for like significantly
functional incontinence, enhance quality
abnormalities = frequent of life by
of the lower  urination, and managing LUT
urinary tract  incomplete dysfunctions in
(LUT) in bladder neurological
neurological  emptying conditions like
disorders among spinal cord
neurological injury, multiple
disorder sclerosis,
patients stroke, and

Parkinson’s
disease. Early
diagnosis and
treatment
prevent
complications
such as renal
impairment.

Sling Procedures: Studies 1, 4, and 9 focused on sling procedures, showing a continence recovery
rate ranging from 70% to 80%. The procedure also led to moderate improvements in quality of life
(QoL), although patient satisfaction varied based on age and preoperative continence levels. Artificial
Urinary Sphincter (AUS): Studies 2, 3, 6, and 8 demonstrated that AUS consistently outperformed
sling procedures in terms of continence recovery, with rates between 75% and 85%. AUS also had a
higher patient satisfaction rate and better QoL outcomes. Robotic Sling Surgery: Study 4 showed
that robotic approaches to sling procedures yielded similar continence outcomes (78%) as traditional
slings but had shorter recovery times and fewer postoperative complications. Adjustable Continence
Therapy (ACT): Study 5 showed a 68% continence improvement, suggesting that ACT might be a
viable option, especially for patients unable to undergo more invasive procedures. Bulking Agents:
Study 7 showed that bulking agents provided continence improvement in 60% of patients, although
with a higher complication rate (15%), primarily consisting of minor infections and temporary urinary
retention. Comparative Outcomes of AUS and Sling: Studies 3 and 8 both highlighted the superior
effectiveness of AUS over sling procedures in terms of continence recovery and QoL improvement,
with significantly higher satisfaction rates among AUS patients.

Table 3: Continence Recovery Rates Across Different Interventions

Intervention Number of Studies Average Continence
Recovery Rate (%)

Sling Procedure 4 72.5%

Artificial Urinary 4 80%

Sphincter

Bulking Agents 1 60%

Adjustable Continence 1 68%

Therapy

Robotic Sling 1 78%
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Figure 2: Continence Recovery Rates Across Different Interventions
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Table 4: Complication Rates Across Interventions

Intervention Complication Common Complications
Rate (%)

Sling Procedure 8-12% Minor infections, transient
incontinence

AUS 10-15% Device malfunction, infection

Bulking Agents 15% Urinary retention, minor
infections

Adjustable 7-10% Device adjustments needed

Continence Therapy

Robotic Sling 5-8% Short-term urinary retention

This chapter provides an overview of the studies evaluated in this systematic review, demonstrating
the relative effectiveness of various surgical interventions for managing prostatectomy-related urinary
incontinence. The findings consistently suggest that AUS offers superior continence recovery and
patient satisfaction, though slings and other minimally invasive options provide reasonable
alternatives for selected patients. Further long-term studies are necessary to evaluate the durability of
these interventions.

Discussion

The systematic review aimed to evaluate the effectiveness of various surgical interventions for
managing urinary incontinence (UIl) following prostatectomy. Nine high-quality studies were
included, covering a total of 1,973 participants. The interventions assessed included Artificial Urinary
Sphincters (AUS), male slings, robotic slings, urethral bulking agents, and Adjustable Continence
Therapy (ACT). The primary outcomes of interest were continence recovery rates, improvements in
quality of life (QoL), and the rates of complications associated with each surgical modality.

AUS emerged as the most effective intervention, with continence recovery rates ranging from 75% to
85% across four studies. Additionally, AUS was associated with an average QoL improvement of
85%. However, it also had the highest complication rates (10-18%), primarily due to device-related
issues such as erosion and infections. Male slings, evaluated in three studies, demonstrated continence
rates between 65% and 80%, along with moderate QoL improvements (65%). The complication rates
for male slings were lower (8-12%) compared to AUS. Robotic slings showed comparable continence
rates with potentially fewer postoperative complications. Urethral bulking agents demonstrated the
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lowest efficacy, with a 60% continence recovery rate in a single study, though the complication rate
was relatively low (15%). ACT demonstrated a 68% continence improvement with a moderate
complication rate (7-10%), making it a viable option for patients unsuitable for more invasive
procedures.

The findings of this review are consistent with existing literature, which highlights AUS as the gold
standard for managing post-prostatectomy Ul. Studies by Smith et al. (2011) and Thomas et al. (2020)
also confirm the high efficacy of AUS, although they note higher complication rates. Johnson et al.
(2014) and Garcia et al. (2019) reported similar outcomes for male slings, aligning with the moderate
effectiveness found in this review. Kim et al. (2019) reported lower efficacy for urethral bulking
agents, supporting the view that these are more suited for less severe cases of Ul. The introduction of
robotic slings, as discussed by Patel et al. (2017), highlights the advancement of minimally invasive
techniques, offering comparable continence rates with reduced complications.

AUS remains the preferred surgical intervention for patients with significant post-prostatectomy Ul
due to its superior continence outcomes. However, the higher complication rates underscore the need
for careful patient selection and counseling. Male slings, including robotic variants, offer a balance
between efficacy and safety, making them suitable for patients seeking effective Ul management with
fewer risks. Urethral bulking agents may be considered for patients with mild to moderate Ul or as a
temporary solution. ACT presents an alternative, particularly for patients who may benefit from a less
invasive and adjustable treatment option.

This review had several strengths, including a comprehensive search strategy across multiple
databases and a robust quality assessment using standardized tools. The inclusion of diverse surgical
interventions provided a broad perspective on post-prostatectomy Ul management. However, there
were also limitations. Variations in study design, patient populations, and definitions of continence
introduced heterogeneity, making direct comparisons challenging. Additionally, most studies had
follow-up periods of up to 36 months, limiting the understanding of long-term outcomes. There was
also a potential for publication bias, as studies with positive outcomes are more likely to be published.
The limited number of studies for certain interventions, such as urethral bulking agents and ACT,
further restricts the generalizability of these findings.

Future Research Directions

Future studies should aim to standardize outcome measures, including definitions of continence and
QoL, to enhance comparability across studies. Long-term follow-up periods are needed to assess the
durability of continence improvements and long-term complications. More randomized controlled
trials comparing different surgical modalities head-to-head would provide clearer insights into their
relative effectiveness and safety. Additionally, incorporating patient-reported outcomes and
conducting cost-effectiveness analyses could offer a more comprehensive understanding of the impact
of these interventions on daily living and inform healthcare decision-making.

Conclusion

This systematic review highlights the critical role of surgical interventions in managing urinary
incontinence (Ul) following prostatectomy. Among the nine genuine studies analyzed, the Artificial
Urinary Sphincter (AUS) emerged as the most effective option, delivering the highest continence
recovery rates and substantial quality of life improvements. Male slings, particularly robotic-assisted
variants, offered a balance between effectiveness and safety, providing a less invasive yet still reliable
alternative. Urethral bulking agents and Adjustable Continence Therapy (ACT), though less effective,
may still have utility in specific patient populations, particularly those unfit for more invasive
procedures.
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While AUS remains the gold standard, its higher complication rates necessitate careful patient
selection. Male slings and other emerging technologies offer promise for reducing complications
while maintaining efficacy. However, the limited long-term data and variability in study designs
emphasize the need for further research. Standardizing outcome measures, conducting direct
comparisons between surgical techniques, and extending follow-up periods are essential for refining
treatment strategies. Future studies should also integrate patient-reported outcomes and cost-
effectiveness analyses to provide a more comprehensive understanding of the benefits and risks
associated with each intervention.
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