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Background: Stress urinary incontinence (SUI), characterized by involuntary urine leakage during increased abdominal
pressure, is prevalent among women with multiple sclerosis (MS), significantly impacting their quality of life (QoL).
Traditional treatments are less suitable for MS patients due to potential complications, highlighting the need for less invasive
alternatives, that is, urethral bulking agents (UBAs) and pelvic floor muscle training (PFMT). UBAs increase urethral tissue
volume, while PFMT strengthens pelvic muscles. Despite promising outcomes, their efficacy in MS-related SUI is under-
researched. Objective: This study assessed the effectiveness of UBAs and PFMT in managing SUI among female patients
with MS. Methods: This nine-month study involved 14 female MS patients with moderate SUI, who were equally divided
into two groups to evaluate the effectiveness of UBAs and PFMT. UBAs were administered through injections to enhance
urethral resistance, while PFMT used guided exercises to improve pelvic control. Outcomes were assessed in terms of urinary
pad usage, scores of International Consultation on Incontinence Questionnaire-Short Form, and QoL metrics to evaluate
reductions in incontinence and symptom severity. Results: Both treatment groups showed significant improvement with
SUI management. Daily pad usage decreased to 0—1 in both groups, with reductions in symptom severity and improvements
in QoL scores. UBAs provided quicker symptomatic relief, while PFMT supported long-term management. However, two
participants in the PFMT group discontinued follow-up due to MS-related complications, highlighting the challenges of
maintaining adherence in progressive conditions. Conclusion: UBAs and PFMT are effective management options for SUI
in MS patients, improving symptom control and QoL. This study underscored the importance of individualized, multimodal
approaches to optimize outcomes for women with MS-related SUI. Nevertheless, further research is needed for long-term
validation.
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1.INTRODUCTION

Stress urinary incontinence (SUI) is defined as the
involuntary leakage of urine during activities that increase
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intra-abdominal pressure, such as coughing, sneezing,
laughing, or physical exertion [1,2]. It is a common and
distressing condition, particularly in women, affecting both
their physical and psychological well-being. Although SUI
is common in the general female population, its incidence is
notably higher among women with multiple sclerosis (MS), a
chronic neurological disease characterized by demyelination
and neuroinflammation within the central nervous system [3].
MS can impair bladder function by disrupting signals between
the brain, spinal cord, and lower urinary tract, contributing
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to several lower urinary tract symptoms, including urinary
urgency, frequency, and incontinence [4-6]. When SUI
presents alongside MS, it can significantly reduce a patient’s
quality of life (QoL), increase emotional distress, and lead to
social withdrawal [7].

Managing SUI in women with MS presents significant
challenges due to the complex interplay between neurological
damage and muscle function. Unlike non-neurogenic SUI,
treatment for MS-related SUI must consider the progressive
nature of MS, mobility limitations, and the potential impact
of MS therapies [8,9]. Standard approaches for SUI, such as
surgical procedures, may not be feasible or desirable in these
patients due to surgical risks, recovery concerns, and the need
for long-term maintenance of function [10]. Therefore, less
invasive treatment options, such as urethral bulking agents
(UBAs) and pelvic floor muscle training (PFMT), are gaining
attention for their safety, reduced complications, and benefits
for this population.

UBAs are injectable substances that increase tissue volume
around the urethra, improving its coaptation and closing
pressure during physical activities. Common agents include
polyacrylamide hydrogel, silicone particles, and dextranomer/
hyaluronic acid copolymers [11]. UBAs offer a minimally
invasive solution with a relatively low risk, making them an
attractive option for patients with complex medical histories
and multiple comorbidities [12]. However, the long-term
effectiveness of UBAs in MS patients remains uncertain,
as neurological factors may complicate the maintenance of
continence.

PFMT is a non-invasive intervention that focuses on
strengthening the pelvic floor muscles, which support the
bladder and urethra. Through repetitive muscle contractions
and biofeedback techniques, PFMT aims to restore pelvic
stability and enhance voluntary control over urinary
continence [13]. While it has shown promising outcomes
in the general population, the presence of neurological
impairments in MS raises questions about the effectiveness
and sustainability of PFMT for these patients [14].

This paper explored the efficay, safety, and limitations of
combined UBAs and PFMT in managing SUI among female
MS patients. By evaluating these treatment options, this study
aimed to offer insights that can assist clinicians in developing
individualized management plans, ultimately improving the
QoL for women with MS.

2. MATERIALS AND METHODS

This study included female patients diagnosed with MS
and moderate SUI. The diagnosis of SUI was confirmed using
a clinical stress test, bladder diary (3 days), and urodynamic
studies [15]. All participants had low disability levels, with
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an Expanded Disability Status Scale (EDSS) score between
1 and 2, indicating mild MS-related impairment.

Patients were offered two treatment options based on their
needs and preferences: UBAs or PFMT. Both interventions
were selected for their minimally invasive nature and
suitability for MS patients. Patients were randomized into the
UBAs or PFMT groups using a network randomizer (https://
www.randomizer.org).

UBAs involve the injection of biocompatible materials
into the urethral walls to increase tissue volume and improve
urethral coaptation, thereby alleviating SUI symptoms. In
this study, Urolon®, a non-pyrogenic bulking agent supplied
in single-use 1 mL syringes, was used. Each procedure
required 1.5 mL of the agent, administered according to the
manufacturer’s instructions.

PFMT consists of exercises designed to strengthen the
pelvic floor muscles, enhancing bladder control. Patients
were guided on correctly contracting these muscles through
supervised sessions and were advised to continue the exercises
at home regularly. Both treatment modalities were performed
by a urologist and physiotherapist, respectively, following the
same protocol for each intervention.

The participants were followed for a total duration of
9 months to assess the effectiveness of the interventions.
Comparative measuring tools included urinary pad usage,
International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF) scores, and QoL scores [16]
(Figure 1).

During the 9-month follow-up period, patients were
regularly monitored to track changes in incontinence severity,
pad usage, symptom scores, and QoL scores. Outcome
measures at the study endpoint included reductions in urinary
pad use and improvements in ICIQ-SF and QoL scores. The
effectiveness of the interventions was assessed by comparing
baseline and endpoint values.

This methodology ensured a structured evaluation of both
treatment approaches, offering insights into the feasibility,
safety, and benefits of UBAs and PFMT for treating SUI in
female MS patients.

3. RESULTS

The study included 14 female patients with MS and
moderate stress SUI, with a mean age of 40.5 years. Among
these participants, 12 had isolated SUI, while two were
diagnosed with mixed urinary incontinence (MUI). The two
patients with MUI had been taking 50 mg of mirabegron for
the past 6 months, which resulted in a complete resolution of
urgency urinary incontinence symptoms and an 80% overall
reduction in urinary incontinence episodes. All participants
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had low disability scores, with EDSS scores between 1 and
2, reflecting mild MS-related impairments.

Participants were offered either UBAs or PFMT as
treatment options, with seven patients assigned to each
intervention. Both groups were followed for 9 months to
assess changes in symptom severity, pad usage, and QoL
scores. At baseline, patients in both groups reported using 23
pads per day. The initial mean ICIQ-SF score for the UBAs
group was 15.3, with a mean QoL score of 7.4. In the PFMT
group, the initial ICIQ-SF score was 15.1, and the mean QoL
score was 6.9 (Table 1).

After 9 months, both treatment groups demonstrated
substantial improvements across all evaluated parameters.
Patients in the UBAs group reduced their pad usage to 0—1 pad
per day. The mean ICIQ-SF score decreased from 15.3 t0 2.9,
while the mean QoL score improved from 7.4 to 0.7, indicating

Female patients with MS
and SUI
Baseline
pad test, ICIQ-SF, QoL [
score
I |
UBA PFMT

Nine months

pad test, ICIQ-SF, QoL
score

Figure 1. Flowchart of study design.

ICIQ-SF: International Consultation on Incontinence Questionnaire-
Short Form; MS: Multiple sclerosis; PFMT: Pelvic floor muscle
training; QoL: Quality of life; SUIL: Stress urinary incontinence;
UBA: Urethral bulking agents.
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marked symptomatic relief and a significant enhancement in
QoL. Similarly, the PFMT group also experienced significant
improvements, with pad usage decreasing to 0—1 pad per
day, and the mean ICIQ-SF score dropping from 15.1 to 2.4.
In addition, the mean QoL score improved from 6.9 to 0.4,
reflecting enhanced well-being and a reduction in the impact
of incontinence on daily life. However, two participants in
the PFMT group discontinued follow-up due to MS-related
factors, which may have influenced the group’s overall
outcomes (Table 1).

Both patients with MUI achieved complete resolution of
their incontinence symptoms by the end of the study, further
underscoring the effectiveness of these interventions.

4. DISCUSSION

This study evaluated the effectiveness of UBAs and PFMT
in treating SUI in female patients with MS. The findings
demonstrated that both interventions led to significant
improvements in urinary incontinence symptoms, with
reductions in pad usage, improvements in ICIQ-SF scores,
and enhancements in QoL scores. These results highlight
the potential of using both minimally invasive approaches
in managing SUI among women with MS, who face unique
challenges due to neurological impairments and disease
progression.

The observed reduction in pad usage and improvement
in symptom scores across both groups suggest that UBAs
and PFMT can effectively restore continence in MS patients
with mild disability (EDSS 1-2). UBAs provided immediate
structural support to the urethra through injection of
biocompatible material, as reflected by the decrease in ICIQ-
SF scores from 15.3 to 2.9 and improved QoL from 7.4 to 0.7.
Similarly, PFMT improved bladder control by strengthening
the pelvic floor muscles, achieving comparable outcomes
with a reduction in ICIQ-SF scores from 15.1 to 2.4 and a
QoL improvement from 6.9 to 0.4. These findings align with
existing research, demonstrating the benefits of these therapies
in non-neurogenic SUI populations [17-19], while offering
new insights on their applicability to MS patients with more
complex clinical profiles.

Table 1. Results on urinary pad usage, International Consultation on Incontinence Questionnaire-Short Form scores, and quality of

life metrics at baseline and 9-month follow-up

Treatment group Baseline parameters

Nine-month follow-up parameters

Number of Pads ICIQ-SF QoL score Number of Pads used ICIQ-SF QoL score
patients used score (mean) (mean) patients score (mean) (mean)
UBA 7 2-3 15.3 7.4 7 0-1 29 0.7
PFMT 7 2-3 15.1 6.9 5 0-1 2.4 0.4

ICIQ-SF: International Consultation on Incontinence Questionnaire-Short Form, PEMT: Pelvic floor muscle training, QoL: Quality of life, UBA: Urethral bulking

agents.
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Notably, both patients with MUI achieved complete
resolution of symptoms by the end of the study, suggesting that
the combination of pharmacological therapy (mirabegron) for
urgency and targeted interventions for SUI can yield optimal
outcomes. This finding underscores the importance of tailored,
multimodal treatment strategies for MS-related incontinence, as
a single therapeutic modality may not adequately address the
full range of symptoms [5]. The complete remission of MUI
further highlights the value of individualizing treatment based on
symptom type and severity, leading to improved outcomes [6].

Despite the overall positive results, two participants in
the PFMT group discontinued follow-up due to MS-related
factors, emphasizing the impact of disease progression on
treatment adherence. This discontinuation suggests that MS-
related fatigue, physical limitations, or cognitive decline
might influence the long-term feasibility of exercise-based
interventions such as PFMT. Clinicians should consider these
challenges when recommending PFMT, possibly integrating
support strategies such as telemonitoring or supervised
sessions to boost adherence [20].

While the improvements observed in both groups are
encouraging, some differences between UBAs and PFMT
warrant consideration. The UBAs group exhibited slightly
better QoL outcomes than the PFMT group, which may reflect
the more immediate effect of bulking agents compared to the
gradual improvements achieved through muscle training. This
difference suggests that UBAs might be preferable for patients
seeking faster symptomatic relief, particularly those with
limited capacity to engage in exercise-based therapies [21].
Conversely, PEMT offers a non-invasive, low-risk option that
does not require repeated procedures, making it an attractive
alternative for patients concerned about injections or those
aiming for long-term self-management [22].

The study’s limitations include the small sample size,
which restricts the generalization of the results, and the
relatively short follow-up period that may not capture long-
term outcomes, particularly for PFMT, which relies on
sustained practice. The small sample size may also explain
the low number of patients with urge incontinence compared
to existing literature. Nevertheless, the study focused on a
targeted group of women with MS and SUI.

Future studies with larger cohorts and extended follow-up
are needed to confirm the durability of these interventions. In
addition, exploring the role of combined therapies, such as
integrating UBAs with PFMT or pharmacological treatments,
may provide further insights into optimization of care for
MS-related SUI. For example, PFMT could be combined with
UBAs and [33-agonists to attain the best outcomes for women
with MUL. In the context of PFMT, more detailed strategies,
such as tele-monitoring or motivational interventions, could
be implemented to address adherence challenges. Moreover,
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recruiting patients with varying or higher EDSS scores
could provide more data to support personalized and tailored
treatment approaches.

5. CONCLUSION

Both UBAs and PFMT are effective treatment options for
managing SUI among female patients with MS, accomplishing
significant improvements in symptom severity and QoL.
While UBAs may provide quicker symptom relief, PFMT
offers a sustainable and non-invasive alternative. Clinicians
should consider patient preferences, disease progression, and
functional capacity when selecting a treatment approach.
These findings underscore the importance of individualized,
multimodal strategies to improve outcomes for women with
MS suffering from urinary incontinence.
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