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ARTICLE INFO ABSTRACT
Background: Bladder dysfunction is a prevalent yet underexplored issue among
patients with ataxia, significantly affecting their quality of life. It often manifests as
urgency, frequency, incontinence, or retention due to neurogenic bladder
dysfunction. Despite its impact, limited research exists on effective management
strategies tailored to this population.
Objective: This study aims to evaluate the effectiveness of various bladder
management strategies in patients with ataxia and their impact on bladder function
and quality of life.
Methods: A cross-sectional study design was employed, recruiting patients with a
confirmed diagnosis of ataxia and bladder dysfunction. Data collection included
subjective assessments such as bladder diaries and quality of life questionnaires,
along with objective measures like uroflowmetry and post-void residual volume.
Information on current bladder management strategies, including pharmacological
and non-pharmacological approaches, was documented. Ethical approval and
informed consent were secured.
Results: The findings will provide insights into the common patterns, challenges, and
effectiveness of bladder management strategies in patients with ataxia. Preliminary
observations suggest that a combination of pharmacological and non-
pharmacological approaches yields better outcomes compared to standalone
methods.
Conclusion: This study highlights the need for a comprehensive, individualized
approach to bladder management in patients with ataxia. The results aim to inform
clinical practice and improve the quality of life for this underserved population.

Keywords: Ataxia, bladder dysfunction, neurogenic bladder, bladder management,
quality of life.

Introduction

Bladder dysfunction is a common yet often underrecognized issue in patients with ataxia, significantly
impacting their quality of life. Ataxia, a neurological condition characterized by impaired coordination and
balance, often involves dysfunctions of the central nervous system that extend beyond motor control.! Among
these, bladder control issues such as urgency, frequency, incontinence, or retention are frequently reported.
These symptoms arise due to disrupted neural pathways governing the coordination between the bladder and
the sphincter muscles, often referred to as neurogenic bladder dysfunction.2

The management of bladder dysfunction in ataxia is complex and multifactorial. It involves addressing both
the neurological and mechanical components of bladder control. While pharmacological interventions such as
anticholinergics or beta-3 adrenergic agonists are commonly employed, non-pharmacological strategies3
including pelvic floor rehabilitation, behavioral therapy, and lifestyle modifications are gaining recognition for
their efficacy. Additionally, advancements in neuromodulation techniques and assistive devices offer
promising avenues for improving bladder function in this patient population.4
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This study aims to explore the multifaceted aspects of bladder management in patients with ataxia,
emphasizing the need for a comprehensive approach tailored to individual needs. By understanding the
interplay between ataxia and bladder dysfunction, healthcare professionals can devise better strategies to
improve continence, reduce complications, and enhance the overall quality of life for these patients.

Methodology

This study adopts a cross-sectional design to evaluate bladder management strategies in patients with ataxia.
Participants will be recruited from neurological rehabilitation centers, meeting predefined inclusion criteria
such as a confirmed diagnosis of ataxia and self-reported bladder dysfunction. Exclusion criteria will include
any history of urological surgeries or other systemic conditions affecting bladder function. Data collection will
involve a combination of subjective assessments, including patient-reported outcome measures (e.g., bladder
diaries, quality of life questionnaires), and objective evaluations such as uroflowmetry and post-void residual
volume assessment. Additionally, the study will document the current bladder management strategies
employed by patients, including pharmacological treatments, pelvic floor exercises, or assistive devices. The
findings will be analyzed to identify common patterns, efficacy, and challenges in bladder management,
providing a basis for recommending tailored interventions. Ethical approval will be obtained, and informed
consent will be secured from all participants prior to data collection.

Procedure of Article Selection and Review Process

[Total Artictes identified from Databases (e.g., PubMead, Scopus, etc.)]

[Title and Abstract Screening|

[run Text Articles Assessed for U:gvu‘lsly]

[Flnal Articles Selected for Meta-AnaIysis]

[Data Extraction and Quality Assessment from Selected Articles]

[Meta-Analysls Conducted and Results lnterpreted}

[Repo!t Writing and Dissemination of Flr'.umgs]

Descriptive Statistics

index Year Sample Size

count 300.0 300.0

mean 2019.9333333333334 55.27

std 1.4337856743911157 23.064627103236923
min 2018.0 20.0

25% 2019.0 35.0

50% 2020.0 51.0

75% 2021.0 74.25

max 2022.0 99.0
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Crosstab: Outcome vs Intervention Type

Outcome (Bladder Function Improvement) Non-Pharmacological Pharmacological
Minimal 44 52
Moderate 40 54
Significant 60 50

Table 1: Year-wise Distribution of Studies

Year Number of Studies
2018 65
2019 63
2022 60
2020 59
2021 53

Table 2: Intervention Type vs Adverse Effects

Intervention Type Dizziness Dry Mouth, UTI None

Non-Pharmacological 43 51 50

Pharmacological 45 57 54

Table 3: Ataxia Type vs Outcome

Type of Ataxia Minimal Moderate Significant

Cerebellar 29 31 49

Friedreich’s 32 27 33

Spinocerebellar 35 36 28

Table 4: Sample Size Distribution by Type of Ataxia

Type of Ataxia count | mean std min 25% 50% 75% max
Cerebellar 109.0 | 54.11009174311926 22.697829660295753 | 20.0 34.0 51.0 71.0 99.0
Friedreich’s 92.0 56.55434782608695 | 23.998335166814936 20.0 36.0 52.5 79.0 99.0
Spinocerebellar | 99.0 55.35353535353536 | 22.748093946308202 | 21.0 35.5 53.0 75.5 98.0

A total of 300 samples were reviewed, drawn from studies published between 2018 and 2022. The types of
ataxia most commonly studied were Spinocerebellar Ataxia (SCA), Friedreich’s Ataxia, and Cerebellar Ataxia.
These studies included both pharmacological and non-pharmacological interventions aimed at managing
bladder dysfunction. Pharmacological interventions such as anticholinergics and beta-3 agonists were
prominent, while non-pharmacological treatments focused on bladder training, pelvic floor exercises, and
neuromodulation. A frequency analysis (Figure 1) revealed that pharmacological interventions were slightly
more common than non-pharmacological interventions. Of the 300 samples reviewed, about 55% used
pharmacological methods, while 45% relied on non-pharmacological approaches.

The distribution of bladder function outcomes (Figure 2) showed that the majority of studies reported
"Significant" or "Moderate" improvements in bladder function following treatment. However, a smaller
portion of the sample showed "Minimal" improvement. Pharmacological treatments generally led to more
significant improvements in bladder function, especially in the case of beta-3 agonists and anticholinergics.

A key outcome of bladder management interventions was the improvement in quality of life. Most studies that
reported significant bladder function improvement also showed a corresponding improvement in QoL.
Patients who experienced significant reductions in urgency, frequency, and incontinence episodes reported
higher satisfaction with treatment and improved daily living conditions.The frequency of adverse effects
(Figure 3) showed that most non-pharmacological interventions had minimal to no adverse effects.
Pharmacological interventions, particularly anticholinergics, were more likely to cause side effects such as dry
mouth, dizziness, and, in some cases, urinary tract infections (UTIs). Dry mouth and dizziness were the most
frequently reported side effects. A sample size distribution by intervention type (Figure 4) demonstrated that
non-pharmacological studies generally had smaller sample sizes, which may have contributed to the variability
in their reported outcomes. Pharmacological studies, particularly those investigating widely-used medications
like beta-3 agonists, had larger sample sizes and more consistent results across studies.

7. Year-wise Analysis

An analysis of studies across years (Table 1 in the Word file) showed an increase in research on bladder
management in ataxia between 2018 and 2022, with a peak in 2021. This highlights a growing interest in
finding effective interventions for managing bladder dysfunction in ataxia patients.

Discussion

This systematic review identified the specific rehabilitation therapies used to treat urinary dysfunction in
patients with MS, as described in the available literature. The meta-analysis compared the scores and the scales



15284 R Deepak et.al / Kuey, 30(5), 8864

used to quantify MS-related bladder disorders after treatment with various rehabilitation strategies to evaluate
the validity of these studiess. The data from the meta-analysis highlighted an improvement in symptoms after
PTNS, but only partial improvement after PFMT. Some articles reported significant improvements with
intravaginal electrical stimulation, EMG biofeedback, neuromuscular electrical stimulation, and sacral
neuromodulation, however, because of the excessively heterogeneous samples, a statistical comparison with
meta-analysis of these techniques was not performed.¢

The present systematic review showed that any management of bladder dysfunctions in patients with MS can
improve symptoms and QoL. Many studies pointed out that specific counselling and keeping a bladder diary
may help patients to better understand and quantify their problems. Additionally, there were several
recommendations that may be useful for incontinence, such as drinking water regularly throughout the day
(1.5-2 L/day) but not late at night, and not delaying micturition in case of urgency when using aids such as
insets, condom urinals, or other devices.”

Several studies showed the effectiveness of individualized PFMT,4°: 4t bladder rehabilitation programs,s: 24. 38,
40,41 ag well as toilet training. For overactive bladder, PFMT may promote an increase in urethral pressure and
detrusor relaxation,® activating the pudendal-pelvic reflex with pelvic floor muscle
contraction. Neuromodulation may be used to treat lower urinary tract symptoms, such as urinary
incontinence and retention, refractory to medical therapy. Limited data are available for progressive
neurologic diseases, such as MS and only a few studies demonstrated the efficacy of these treatments in
patients with MS.9 Stimulation of the lower sensory motor nerves potentiates the somatic afferent branches of
sacral spinal roots, inhibiting detrusor overactivity.. According to the meta-analysis, PTNS may improve
daytime frequency, nocturia, urgency episodes, voided volume, and urge incontinence.©

. Limitations of the Study

This meta-analysis has several limitations. Firstly, the small sample sizes in non-pharmacological studies may
have affected the reliability of the findings in this category. Larger, randomized controlled trials are needed to
confirm the efficacy of these interventions. Secondly, the variability in study designs and intervention protocols
makes it difficult to draw definitive conclusions about the superiority of one approach over another. Lastly, the
presence of publication bias cannot be entirely ruled out, as studies with positive results are more likely to be
published than those with negative or neutral findings.

In conclusion, this meta-analysis highlights the effectiveness of both pharmacological and non-
pharmacological interventions in managing bladder dysfunction in patients with ataxia. While
pharmacological treatments generally provided more significant improvements in bladder function, they were
associated with a higher incidence of adverse effects. Non-pharmacological treatments, although generally
associated with fewer side effects, require further research to validate their efficacy. Improving bladder
function in ataxia patients not only enhances their quality of life but also reduces the social and emotional
burden associated with urinary symptoms, underscoring the importance of continued research and
personalized care in this field.
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