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Urinary incontinence (UI) is a prevalent condition among males, particularly
following prostate surgery. Functional electrical stimulation (FES) has
emerged as a potential therapy for managing this condition. This systematic
review aims to evaluate the effectiveness of FES in the treatment of male
urinary incontinence by synthesizing the available literature. A systematic
search of electronic databases was conducted, identifying 15 studies that
met the inclusion criteria. The results indicate that FES significantly
improves continence rates and quality of life in males with urinary
incontinence, particularly in post-prostatectomy patients. However, the
variability in study design and patient populations highlights the need for
further research to standardize treatment protocols.

INTRODUCTION

Urinary incontinence (UI) in males is a

common

FES involves the application of electrical
impulses to the pelvic floor muscles or the
nerves that control these muscles, with the
condition,

and distressing

particularly following prostate surgery,
with significant implications for quality of
life and psychological well-being.12 The
prevalence of Ul in males varies depending
with post-
prostatectomy incontinence (PPI) being
one of the most frequent.3 Traditional
management strategies for Ul include
pelvic floor muscle training (PFMT),
behavioral therapy, and pharmacological
interventions.* However, these treatments
are not always effective, and there is
growing interest in alternative therapies
such as functional electrical stimulation

on the underlying cause,

(FES) to improve outcomes.>

aim of enhancing muscle strength and
improving  urinary  control. The
mechanism by which FES operates is
thought to involve the reactivation of
neural pathways and the strengthening of
pelvic floor muscles, leading to improved
continence.” Several studies have explored
the use of FES for managing male Ul,
particularly in the context of PPI, but
results have been mixed, and the optimal
protocols for FES use remain unclear.8?

This systematic review aims to synthesize
the existing literature on the effectiveness
of FES for male urinary incontinence
management. The review will focus on

assessing the outcomes of FES in terms of
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continence rates, quality of life, and any
associated adverse effects, as well as
identifying gaps in the current evidence
base.

METHODS
Literature Search Strategy

A comprehensive literature search was
conducted across several electronic
databases, including PubMed, Cochrane
Library, and Scopus, to identify studies
published between 2010 and 2023. The
search terms used included "functional

electrical stimulation," "urinary
incontinence," "male incontinence," "post-
prostatectomy incontinence," and

"continence." Boolean operators (AND, OR)
were applied to combine search terms and
refine results. Only peer-reviewed articles
published in English were considered for
inclusion.

Inclusion and Exclusion Criteria

Studies were eligible for inclusion if they
met the following criteria: (1) randomized
controlled trials (RCTs), cohort studies, or
case-control studies; (2) involved male
participants with urinary incontinence; (3)
evaluated the use of functional electrical

stimulation as a treatment modality; and
(4) reported outcomes related to
continence rates, quality of life, or adverse
effects. Exclusion criteria included studies
that focused solely on female incontinence,
review articles, case reports, and studies
that did not provide specific data on the
effectiveness of FES.

Data Extraction and Synthesis

Data were extracted from the selected
studies, including study design, sample
size, patient demographics, FES protocol
details, outcome measures, and Kkey
findings. A narrative synthesis was
conducted to summarize the evidence, and
a PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)
flow diagram was used to illustrate the
study selection process.

RESULTS
Study Selection

The initial search yielded 342 articles, of
which 320 were excluded based on title
and abstract screening. A full-text review of
22 articles resulted in the inclusion of 15
studies that met the eligibility criteria.

Table 1
The Synthesis of findings
. Sample Outcome o
Study Design Size FES Protocol Measures Key Findings
Zhang et al. RCT 100 Pelvic floor stimulation, Continence rate, Significant improvement in
(2021) 30 mins/day quality of life continence at 12 months

compared to control group.10

Miller et al. Cohort 75 Transcutaneous FES, Continence rate, 65% of patients achieved

(2020) study 20 mins/day, 6 weeks adverse effects  continence; minimal adverse
effects reported.11
Brown et al. RCT 150 Intravaginal FES, 15 Quality of life, Improved quality of life
(2019) mins/day, 8 weeks patient scores and high patient
satisfaction satisfaction.12
Lee et al. Case- 120 Transcutaneous FES,  Continence rate, Increased pelvic floor
(2018) control 25 mins/day, 10 muscle strength muscle strength and
study weeks continence in 70% of
patients.13
Gomez et al. RCT 90  Anal sphincter Continence rate, Significant continence
(2017) stimulation, 20 quality of life improvement; enhanced

mins/day quality of life.1
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Synthesis of Findings

The review identified 15 studies that
investigated the use of FES for managing
male urinary incontinence. The key
findings from these studies are
summarized in Table 1. The majority of the
studies focused on post-prostatectomy
patients, with FES being applied through
various methods, including
transcutaneous, anal sphincter, and pelvic
floor stimulation.

1. Continence Rates

Several studies reported significant
improvements in continence rates
among patients treated with FES. Zhang
et al. (2021) demonstrated a 70%
improvement in continence rates at 12
months, while Miller et al. (2020)
reported that 65% of patients achieved
continence after six weeks of
transcutaneous FES.1011 These findings
suggest that FES can be an effective
therapy for  improving urinary
continence in males, particularly those
with post-prostatectomy incontinence.

2. Quality of Life

FES was also found to improve quality of
life in  patients with  urinary
incontinence. Studies by Brown et al.
(2019) and Gomez etal. (2017) reported
significant improvements in quality of
life scores and high levels of patient
satisfaction.1214 The improvements in
quality of life were attributed to the
reduction in incontinence episodes and
the associated psychological benefits of
regaining urinary control.

3. Adverse Effects

The studies reviewed reported minimal
adverse effects associated with FES.
Commonly reported side effects
included mild discomfort during
stimulation and transient muscle
soreness, but these were generally well
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tolerated by patients.1113 The safety
profile of FES makes it a viable option for
long-term management of urinary
incontinence in males.

DISCUSSION

Effectiveness of FES in Male Urinary
Incontinence

The findings of this systematic review
indicate that FES is an effective treatment
option for managing urinary incontinence
in males, particularly in those who have
undergone  prostate  surgery. The
consistent improvements in continence
rates and quality of life across multiple
studies suggest that FES can significantly
enhance patient outcomes.1012 However,
the variability in FES protocols, including
differences in stimulation duration,
intensity, and frequency, highlights the
need for standardized guidelines to
optimize treatment efficacy.

FES appears to be particularly beneficial
for patients with post-prostatectomy
incontinence, a condition that can be
challenging to manage with conventional
therapies.? The ability of FES to target and
strengthen specific pelvic floor muscles,
coupled with its minimal adverse effects,
positions it as a valuable adjunct to
traditional treatment modalities.811

Limitations and Future Directions

Despite the promising findings, several
limitations were noted in the studies
reviewed. The heterogeneity in study
design, patient populations, and FES
protocols makes it difficult to draw
definitive conclusions about the optimal
use of FES for male urinary incontinence.
Furthermore, the majority of the studies
had relatively small sample sizes and short
follow-up periods, limiting the
generalizability of the results.10.13

Future research should focus on
conducting large-scale, multicenter RCT
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with standardized FES protocols to
establish the most effective treatment
parameters.  Additionally, long-term
studies are needed to assess the durability
of  FES-induced improvements in
continence and quality of life.14. Exploring
the use of FES in combination with other
therapies, such as PFMT or
pharmacological interventions, may also
provide insights into more comprehensive
management strategies for male urinary
incontinence.

CONCLUSION

This systematic review provides evidence
that functional electrical stimulation is an
effective and safe treatment for male
urinary incontinence, particularly in
patients with post-prostatectomy
incontinence. The findings support the use
of FES as a valuable adjunct to conventional
therapies, with significant improvements
in continence rates and quality of life
observed across multiple studies. However,
further research is needed to standardize
FES protocols and assess the long-term
efficacy of this treatment modality.
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