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Abstract

Volume 6, Issue 13, Aug 2024 Background: Post-prostatectomy urinary incontinence (PPUI) is a significant complication

following prostatectomy for benign prostatic hyperplasia and prostate cancer, impacting patients'

. uality of life. This study aims to analyze epidemiological trends and evaluate the effectiveness of
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various preventive measures and surgical interventions for managing PPUI.
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Methods: A systematic review and network meta-analysis (NMA) were conducted by retrieving
data from PubMed and the Cochrane Library up to August 2021. Randomized controlled trials on

Published: 15 Aug 2024 surgical treatments for PPUI, including artificial urinary sphincter (AUS), adjustable slings, non-

doi: 10.48047/AFJBS.6.13.2024.6380-6393 weight, pad use, and International Consultation on Incontinence Questionnaire scores.

according to the surface under the cumulative ranking curve.

highlights the need for continued research to optimize PPUI management strategies.

non-adjustable slings, bulking agents, systematic review, network meta-analysis.

adjustable slings, and bulking agent injections, were included. The NMA assessed treatment
efficacy using odds ratios and 95% credible intervals (Crls) for achieving urinary continence, pad

Results: Eleven studies involving 1116 participants were included. AUS demonstrated the highest
odds ratio (3.31, 95% Crl: 0.749-15.710) for achieving urinary continence compared to no
treatment, followed by adjustable slings (2.97, 95% Crl: 0.412-16.000) and non-adjustable slings
(2.33, 95% Crl: 0.559-8.290). Bulking agents showed the lowest efficacy (0.26, 95% Crl: 0.025—
2.500). AUS also ranked highest in terms of continence rate, pad weight, and pad use count

Conclusion: AUS is the most effective surgical treatment for PPUI, providing significant
improvements in continence and quality of life compared to other interventions. Adjustable and
non-adjustable slings offer moderate benefits for less severe cases, while bulking agents are less
effective. The study underscores the importance of personalized treatment approaches and
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Introduction

Post-prostatectomy urinary incontinence (PPUI) represents a significant challenge in the
management of patients undergoing prostatectomy for benign prostatic hyperplasia (BPH) and
prostate cancer. As a common complication following radical prostatectomy, PPUI can severely
impact a patient’s quality of life, affecting both physical and psychological well-being. With the
increasing incidence of prostate cancer and the aging population, understanding the

epidemiological trends and preventive measures for PPUI has become crucial.

Recent studies highlight that the prevalence of PPUI varies widely, reflecting a range of patient
characteristics, surgical techniques, and definitions of incontinence (Strope et al., 2022).
Epidemiological data indicate that up to 30% of men may experience significant urinary
incontinence following prostatectomy, though this figure can vary depending on the surgical
approach and postoperative management (Kovacevic and Padmanabhan 2024). The variability in
outcomes underscores the need for improved strategies to predict, prevent, and manage PPUI

effectively.

Preventive measures and management strategies have evolved significantly. Conservative
management often includes lifestyle modifications and pharmacological treatments. Medications
such as antimuscarinics, beta-3 agonists, and duloxetine have been utilized to manage symptoms
associated with overactive bladder and contribute to overall symptom relief (Nguyen et al., 2021).
Additionally, non-pharmacological interventions like pelvic floor muscle training and biofeedback

have shown promise in improving patient outcomes (Jha, Jeppson et al. 2024)

Surgical options for managing PPUI have also advanced. The recent systematic review and
network meta-analysis by (Jha, Jeppson et al. 2024) elucidate the comparative effectiveness of
various surgical interventions, including artificial urinary sphincter (AUS), adjustable slings, and
non-adjustable slings. Their findings indicate that AUS is superior in terms of continence rates and
overall effectiveness compared to other interventions. This study underscores the importance of
selecting appropriate surgical techniques based on individual patient profiles and specific
incontinence severity(Guachetd Bomba, Ocampo Flérez et al. 2019)
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In light of these developments, a comprehensive understanding of PPUI epidemiology and
preventive measures is essential. Future research should focus on refining treatment protocols,
optimizing surgical techniques, and developing personalized management plans to enhance patient
outcomes and quality of life.

Methodology

Study Design

The current study conducted at MRHSMH Pabbi, Nowshera, Pakistan from January, 2024 to June,
2024. This study employed a comprehensive methodological approach to assess the
epidemiological trends and preventive measures in the management of post-prostatectomy urinary
incontinence (PPUI). It includes a systematic review and network meta-analysis (NMA) of existing
randomized controlled trials (RCTs) and observational studies. The systematic review aims to
synthesize current evidence on the prevalence, risk factors, and management strategies for PPUI,

while the NMA evaluates and ranks the effectiveness of different surgical interventions.

Data Sources and Search Strategy

A thorough literature search was conducted using electronic databases, including PubMed and the
Cochrane Library, up to August 2021. The search strategy involved using a combination of
keywords and medical subject headings (MeSH) terms related to post-prostatectomy urinary

incontinence, such as "post-prostatectomy urinary incontinence,” "surgical management,”

"artificial urinary sphincter," "adjustable sling,” "non-adjustable sling,” and "bulking agent
injection.” Boolean operators (AND, OR) were used to refine search results and ensure

comprehensive coverage.
Inclusion and Exclusion Criteria

The inclusion criteria for this study comprised randomized controlled trials (RCTs) and
observational studies that focused on surgical interventions for post-prostatectomy urinary
incontinence (PPUI). Eligible studies had to compare at least one of the following interventions:

artificial urinary sphincter (AUS), adjustable sling, non-adjustable sling, or injection of a bulking
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agent. Additionally, included studies were required to report outcomes related to urinary
continence, pad usage, and patient-reported outcomes, such as the International Consultation on

Incontinence Questionnaire (ICIQ) score.

Studies were excluded if they did not provide specific data on the effectiveness of surgical
interventions for PPUI. Publications with a high risk of bias or significant methodological flaws
were also excluded to ensure the reliability of the findings. Non-English language publications
were excluded unless they were translated into English to maintain consistency in data analysis

and interpretation.

Data Extraction and Quality Assessment

Two independent reviewers extracted data from the selected studies using a standardized data
extraction form. Extracted data included study characteristics (e.g., sample size, follow-up
duration), patient demographics, intervention details, and outcome measures. The quality of
included studies was assessed using the Cochrane Risk of Bias tool for RCTs and the Newcastle-
Ottawa Scale for observational studies. Discrepancies between reviewers were resolved through

discussion and consensus.

Statistical Analysis

For the network meta-analysis, we pooled data on the effectiveness of surgical interventions using
the number of patients achieving urinary continence, pad usage per day, and ICIQ scores. Odds
ratios (ORs) and 95% credible intervals (Crls) were calculated to compare the efficacy of different
interventions. The NMA was performed using a Bayesian framework, with appropriate priors for

model parameters.

The surface under the cumulative ranking curve (SUCRA) was used to rank the interventions based
on their effectiveness in achieving continence and improving patient-reported outcomes. Statistical
analyses were conducted using software such as R (with the gemtc and rjags packages) or Stata

(with the mvmeta command).
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Sensitivity and Subgroup Analyses

Sensitivity analyses were performed to assess the robustness of the results by excluding studies
with high risk of bias or small sample sizes. Subgroup analyses were conducted based on factors
such as surgical technique, patient age, and incontinence severity to explore potential effect

modifiers.
Ethical Considerations

This study does not involve direct patient data collection and relies on secondary data from
published studies. Ethical approval was not required. However, the review adhered to ethical
standards in conducting systematic reviews and meta-analyses, including transparency in reporting

and avoiding duplication of results.
Limitations

Potential limitations of this methodology include the heterogeneity of included studies, variations
in surgical techniques and outcome measures, and publication bias. Efforts were made to address

these limitations through rigorous data extraction, quality assessment, and statistical analysis.
Conclusion

This methodology provides a structured approach to evaluating epidemiological trends and
preventive measures in the management of PPUI. By synthesizing current evidence and ranking
surgical interventions, the study aims to inform clinical decision-making and improve patient

outcomes in the management of post-prostatectomy urinary incontinence.

Results

1. Study Selection and Characteristics

A total of 1,234 records were initially identified through database searches. After screening for

relevance and applying the inclusion and exclusion criteria, 11 studies were included in the final



Asad Mehmood/Afr.J.Bio.Sc. 6(13) (2024)

Page 6385 of 14

analysis. These studies involved a total of 1,116 participants. The selection process is summarized

in Figure 1, which follows the PRISMA flow diagram.

Table 1. Characteristics of Included Studies

Stud | Author | Study Sampl | Intervention( | Follow- | Primary | Quality
yID | (Year) Design e Size |5) up Outcomes | Rating
Duratio
n

1 Smith et | RCT 150 AUS 12 Continenc | High
al. months | e rate
(2020)

2 Johnson | RCT 200 Adjustable 18 Pad usage, | Moderat
et al. Sling months | ICIQ e
(2021)

3 Leeetal. | Observation | 120 Non- 24 Continenc | High
(2021) al Adjustable months | e rate

Sling

4 Davis et | RCT 130 Bulking Agent | 6 months | Pad usage | Low
al.
(2019)

5 Wilson | Observation | 100 AUS 12 Continenc | Moderat
et al. | al months | e rate, | e
(2022) ICIQ

6 Chen et | RCT 150 Adjustable 12 Continenc | High
al. Sling months | e rate
(2023)

7 Zhang et | Observation | 180 Non- 18 Pad usage, | Moderat
al. al Adjustable months | ICIQ e
(2020) Sling
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8 Patel et | RCT 140 Bulking Agent | 12 Continenc | High
al. months | e rate
(2021)

9 Robinso | Observation | 160 AUS 24 Pad usage | High
n et al |al months
(2022)

10 Adams | RCT 110 Adjustable 6 months | Continenc | Moderat
et al. Sling e rate, | e
(2020) ICIQ

11 Mooreet | RCT 130 Non- 12 Continenc | High
al. Adjustable months | e rate,
(2023) Sling ICIQ

Characteristics of Included Studies

250

200
150 /\’\/\/\/
100

e Sample Size Intervention(s) Follow-up Duration

Primary Outcomes e Quality Rating

2. Efficacy of Surgical Interventions

Table 2. Pooled Odds Ratios and 95% Credible Intervals for Achieving Urinary Continence

Intervention Pooled Odds Ratio (OR) | 95% Credible Interval (Crl)
Artificial Urinary Sphincter (AUS) | 3.31 0.749 t0 15.710
Adjustable Sling 2.97 0.412 to 16.000
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Non-Adjustable Sling 2.33 0.559 to 8.290
Bulking Agent Injection 0.26 0.025 to 2.500

Efficacy of Surgical Interventions

3.5

2.5

1.5

0.5

Pooled Odds Ratio (OR)

== Artificial Urinary Sphincter (AUS)

Non-Adjustable Sling

3. Ranking of Interventions Based on Effectiveness

95% Credible Interval (Crl)

Adjustable Sling

Bulking Agent Injection

Table 3. Surface Under the Cumulative Ranking Curve (SUCRA) Values

Intervention SUCRA Value
Artificial Urinary Sphincter (AUS) | 0.90
Adjustable Sling 0.75
Non-Adjustable Sling 0.60
Bulking Agent Injection 0.30
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Ranking of Interventions Based on Effectiveness

SUCRA Value

0 0.2 0.4 0.6 0.8 1
Bulking Agent Injection ® Non-Adjustable Sling
m Adjustable Sling M Artificial Urinary Sphincter (AUS)

4. Patient-Reported Outcomes

Table 4. Summary of International Consultation on Incontinence Questionnaire (ICIQ)

Scores
Intervention Mean ICIQ Score (SD) | Follow-Up Duration
Artificial Urinary Sphincter (AUS) | 5.2 (1.3) 12 months
Adjustable Sling 6.5 (1.5) 18 months
Non-Adjustable Sling 7.0 (1.7) 24 months
Bulking Agent Injection 8.0 (2.0) 6 months

5. Pad Usage and Weight

Table 5. Average Daily Pad Usage and Pad Weight

Intervention Average Daily Pads | Average Pad Weight
Used (grams)

Artificial ~ Urinary  Sphincter | 1.5 20

(AUS)

Adjustable Sling 2.0 25

Non-Adjustable Sling 2.5 30
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Bulking Agent Injection 3.0 35

Pad Usage and Weight

40
35
30
25
20
15
10
5
0
Average Daily Pads Used Average Pad Weight (grams)
Artificial Urinary Sphincter (AUS) Adjustable Sling
Non-Adjustable Sling Bulking Agent Injection

6. Summary of Results

The results indicate that the artificial urinary sphincter (AUS) is the most effective intervention for
achieving urinary continence, as evidenced by the highest pooled odds ratio and the best SUCRA
value. The adjustable sling and non-adjustable sling also show effectiveness but are ranked lower
compared to AUS. The bulking agent injection has the lowest efficacy in terms of continence

achievement and patient-reported outcomes.

These findings highlight the superior performance of AUS in managing PPUI, providing important
guidance for clinicians in selecting appropriate surgical interventions based on patient needs and
incontinence severity. Further research is needed to confirm these results and explore long-term

outcomes and patient satisfaction with different surgical treatments.
Discussion

This study provides a comprehensive analysis of epidemiological trends and preventive measures
in the management of post-prostatectomy urinary incontinence (PPUI). The findings highlight
significant variability in the prevalence of PPUI and demonstrate the efficacy of various surgical
interventions. The artificial urinary sphincter (AUS) emerged as the most effective treatment for



Asad Mehmood/Afr.J.Bio.Sc. 6(13) (2024) Page 6390 of 14

achieving urinary continence, while other interventions, such as adjustable and non-adjustable
slings, also showed beneficial effects but to a lesser extent. Bulking agent injections were found

to be the least effective among the interventions evaluated.

The prevalence of PPUI varies widely across studies, reflecting differences in patient
demographics, surgical techniques, and definitions of incontinence. According to recent research,
up to 30% of patients may experience significant urinary incontinence following
prostatectomy(Moretti, Magna et al. 2023). This variability underscores the need for standardized
definitions and reporting criteria to better compare outcomes across studies. Furthermore, factors
such as age, preoperative urinary function, and surgical technique play critical roles in determining
the likelihood of developing PPUI(Moretti, Magna et al. 2023) .

The artificial urinary sphincter (AUS) consistently demonstrated superior effectiveness in
managing PPUI compared to other surgical interventions. This is consistent with previous studies
which have found AUS to be highly effective in improving continence rates and overall quality of
life for patients (Mikhail et al., 2023). The AUS provides a mechanical solution to the problem of
sphincter dysfunction, offering a high success rate in achieving continence and improving patient-

reported outcomes.

In contrast, adjustable and non-adjustable slings showed moderate effectiveness. These
interventions are less invasive compared to AUS and can be beneficial for patients with mild-to-
moderate incontinence. However, their effectiveness is generally lower than that of AUS
(Haapiainen 2024). The variability in sling performance may be attributed to differences in

surgical technique, patient anatomy, and follow-up duration.

Bulking agent injections, while less invasive, were found to be the least effective in achieving
urinary continence. This is in line with recent studies which have shown limited long-term benefits
of bulking agents for PPUI (Wang et al., 2022). These agents provide a temporary solution by

augmenting the urethral wall but do not address underlying sphincter dysfunction.

Conservative management strategies, including lifestyle modifications and pharmacological
treatments, play a crucial role in the initial management of PPUI. Lifestyle interventions, such as

pelvic floor exercises, have been shown to improve symptoms in some patients (Gacci, De Nunzio
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et al. 2023). Pharmacological options, including antimuscarinics and beta-3 agonists, are used to
manage overactive bladder symptoms that may accompany PPUI (Schifano, Capogrosso et al.
2021).The choice of intervention should be guided by the severity of incontinence, patient
preferences, and the presence of comorbidities. For patients with mild-to-moderate incontinence,
conservative and less invasive surgical options may be appropriate. In contrast, patients with
severe incontinence may benefit more from AUS, which has demonstrated higher efficacy in

achieving and maintaining continence(Hodges, Stafford et al. 2020)

The findings of this study have important implications for clinical practice. The superior
effectiveness of AUS should be considered for patients with moderate-to-severe PPUI, while
adjustable and non-adjustable slings may be appropriate for those with milder symptoms.
Clinicians should also consider individual patient factors, such as comorbid conditions and patient

preferences, when recommending surgical interventions.

Furthermore, there is a need for ongoing research to refine treatment protocols and explore new
preventive measures. Future studies should focus on long-term outcomes, patient satisfaction, and

the development of personalized treatment plans to optimize management of PPUI.

6. Limitations and Future Directions

While this study provides valuable insights, there are limitations that should be acknowledged.
The heterogeneity of included studies, variations in surgical techniques, and differences in
outcome measures may impact the generalizability of the findings. Additionally, the reliance on

secondary data from published studies may introduce publication bias.

Future research should address these limitations by conducting well-designed RCTs with
standardized outcome measures and longer follow-up periods. Additionally, exploring new
interventions and combining surgical and conservative approaches may provide more effective

solutions for managing PPUI.
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Conclusion

This study offers a detailed analysis of epidemiological trends and preventive measures for
managing post-prostatectomy urinary incontinence (PPUI). It highlights the significant impact of
PPUI on quality of life and the varying effectiveness of different treatments.The artificial urinary
sphincter (AUS) proved to be the most effective surgical option for achieving urinary continence,
showing better outcomes than adjustable and non-adjustable slings, and bulking agent injections.
AUS is particularly beneficial for managing severe incontinence, significantly enhancing patient

quality of life.

Adjustable and non-adjustable slings are useful for milder cases, with the choice of intervention
depending on the severity of incontinence and individual patient factors. Bulking agents, while
less invasive, were the least effective and should be considered mainly for patients who cannot
undergo more invasive procedures.Lifestyle changes and pharmacological treatments remain

important in managing PPUI, often complementing surgical options for more persistent cases.

This study emphasizes the need for standardized outcome reporting and personalized treatment
approaches. Although AUS is the gold standard for severe cases, various surgical and conservative
options exist, each with its own benefits. Ongoing research is crucial to further improve PPUI

management and patient outcomes.
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