Urodynamics predictive parameters to assess the efficacy of Botox therapy in children with refractory overactive bladder: a case series study
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Abstract 
Background: Managing pediatric refractory overactive bladder (OAB) is challenging when standard medications fail. While intradetrusor onabotulinumtoxinA (BTX-A) is a key alternative, patient response varies significantly. This case seires study evaluated the short-term efficacy of BTX-A in the treatment of refractory OAB pediatric patients.
Methods: We conducted a case series study of 6 children (aged 10–16 years) with refractory OAB treated with intradetrusor BTX-A. For each patient we assessed several outcomes including the resolution of urinary incontinence and hydronephrosis, post-void residual (PVR) volumes, and a qualitative assessment of QoL at a 3-month follow-up.
Results: Five out of six patients (83.3%) were classified as responders, achieving complete significant bladder capacity increase, clinical dryness and resolution of baseline hydronephrosis. These patients reported significant improvements in school and social participation. One patient, characterized by the longest duration of symptoms (7 years), remained non-responsive and showed only minor improvement in the bladder capacity. Safety monitoring showed that PVR volumes remained within acceptable limits for all patients, with no cases of persistent urinary retention.
Conclusion: Intradetrusor BTX-A is a safe and highly effective intervention for pediatric patients with refractory OAB. More evidence is required to fully explore its long-term efficacy and safety.
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Introduction
Overactive bladder (OAB) represents a significant source of morbidity in the pediatric population, characterized by urgency, frequency, and urinary incontinence that can severely impact quality of life (1). Standard care for OAB typically depends on behavioral modification alongside conventional pharmacological agents like anticholinergics and beta-3 agonists (2). While the majority of the patients respond well to these treatments, there is still a considerable subset of children that remain refractory to these conservative measures (3). For these treatment-resistant patients, more invasive techniques are introduced, including the intra-detrusor injection of onabotulinumtoxinA (BTX-A). Emerging as a critical, minimally invasive alternative, this modality can reduce detrusor overactivity without the need for immediate major reconstructive surgery via its mechanism to inhibit acetylcholine release (3,4).
Data regarding the efficacy and safety of BTX-A injection in the bladder is still evolving and the body of evidence is still growing (5). While initial preliminary data show potential improvements after the injection, a more wide-spread reflection of the available data reveals a variable clinical response that can be unpredictable, with some patients achieving complete dryness while others show minimal improvement (6,7).  Thus, identifying which patients are most likely to benefit still remains a key clinical challenge. This case series presents the clinical outcomes of 6 children with refractory OAB who were treated with BTX-A at our center. By focusing on clinical markers such as incontinence resolution, hydronephrosis, and quality of life (QoL), we aim to illustrate the practical efficacy of this therapy in a real-world clinical setting.
Methodology
Study Design and Ethical Considerations
This was a case series study exploring the clinical outcomes of 6 pediatric patients who were diagnosed with refractory OAB and indicated to receive intradetursor BTX-A injection at Benha University Hospital. Ethical approval to conduct this study was obtained from our local Ethical Committee and written informed consent was legal obtained from the guardians of each participant prior to being enrolled in the study.
Patient Selection and Criteria
The series includes children aged 10–16 years who remained symptomatic despite standard behavioral modifications and at least two pharmacological trials (anticholinergics or beta-3 agonists). To focus specifically on functional bladder pathology, patients with neurogenic etiologies (e.g., spina bifida), active urinary tract infections, or previous reconstructive bladder surgery were excluded.
Procedural Details
All patients underwent a standardized injection procedure under general anesthesia. A rigid cystoscope was used to deliver intradetrusor injections of onabotulinumtoxinA (Botox®), reconstituted in sterile saline. Injections were distributed across 20 sites in the posterior and lateral bladder walls, sparing the trigone to avoid reflux. Dosing was weight-adjusted (maximum 300 U), consistent with standard pediatric protocols. Post-procedure, patients were monitored for retention and discharged once spontaneous voiding was confirmed or clean intermittent catheterization (CIC) was established.
Follow-up and Outcome Variables
Clinical evaluation was performed at baseline and at a 3-month follow-up visit. The primary focus was on clinical symptom resolution. Clinical continence was defined as the presence or complete resolution of urinary incontinence, radiological status was determined by the presence or resolution of hydronephrosis via imaging, safety monitoring utilized PVR volume measurements after the procedure to assess the development of urinary retention. 
The impact on QoL was measured through a structured clinical interview with both the patient and their caregivers, focusing on social participation, school attendance, and psychological well-being. These outcomes were categorized into three grades: Significant, indicating complete dryness and a full return to daily activities without the need for protective pads; Moderate, representing a notable reduction in leakage and improved social confidence despite occasional urgency; and Minimal, denoting persistent symptoms with no meaningful change in daily routines.
Statistical Analysis
Descriptive statistics were used to summarize the data with continuous variables (age, symptom duration, and PVR) presented as means or ranges, while categorical variables (incontinence and hydronephrosis) were expressed as frequencies and percentages.
Results
The analysis of this study included 6 pediatric patients with a mean age of 13.5, ranging from 11 to 16 years old. Three were females and three were males. All patients had a long-standing history of overactive bladder with a mean disease duration of 4.8 years old, and each of the patients had a history of at least failed two conservative pharmacological agents, including anticholinergics and beta-3 agonists. After the BTX-A injection, five of the six treated cases achieved clinical response at the 3-month follow-up, which included complete clinical resolution of urinary incontinence and radiological resolution of hydronephrosis (present in 3 patients at baseline), showing 100% both radiological and clinical dryness following the intradetursor BTX-A injection. In the five responding patients, mean bladder capacity increased from a baseline of 112 mL to 246 mL at the 3-month follow-up. On the other hand, patient number 6 was associated with persistent urinary incontinence and no improvement in hydronephroses despite the intervention. This patient also had the longest duration of symptoms, with 7 years and showed only a marginal increase in bladder capacity from 140 mL to 155 mL. No patients experienced post-operative urinary retention long-term clean intermittent catheterization (CIC), with the mean PVR volume being 16.6 mL across the cohort. Finally, the five responding patients reported significant or moderate improvement in their daily social activities and school attendance, culminating in a better overall QoL. In contrast, the non-responding patient reported minimal change regarding his overall QoL. Table 1
Table 1
Discussion
In this case series, we demonstrated that intradetrusor BTX-A injection is highly effective for managing pediatric refractory OAB, with a success rate of 83.3% (5 out of 6 cases). The 5 patients who responded well to the injection managed to achieve complete clinical dryness and resolution of hydronephrosis within three months. These findings align with previous research indicating that BTX-A is a robust tool for children who have failed multiple pharmacological trials (8).
The efficacy of BTX-A injection in the treatment of refractory OAB was first demonstrated by Schurch et al., which reported significant improvements in the reflex volume, bladder capacity and maximum pressure (9). Notably, this study excluded patients with OAB secondary to organic disorder of fibrotic changes, which could explain some of the variation between the clinical outcomes of the patients. Another phase 3 multi-center, randomized, double-blinded clinical trial including a total of 416 patients with detrusor overactivity and urinary incontinence, reported that compared to placebo, the injection of BTX-A was associated with significant improvements in both the clinical and urodynamic parameters of the patients (10).
BTX-A is a potent neurotoxin that can effectively inhibit the release of acetylcholine at the neuromuscular junction, thereby inhibiting excessive overactive and unnecessary bladder contractions (11,12). Therefore, we can hypothesize that BTX-A can be most effective when the main pathology in the bladder is mediated by excessive muscle contraction. In contrast, when incontinence might be driven by mechanisms less responsive to detrusor paralysis, such as severe sensory urgency without high-pressure contractions, or potentially subtle sphincter incompetence that BTX-A does not address, the response to the treatment might be inadequate (13).
A key observation was the failure of Case 6, who, despite having similar BTX-A injections, did not achieve clinical improvement. This patient had the longest duration of symptoms (7 years) and persistent hydronephrosis, which might indicate the presence of an underlying structural change, such as wall fibrosis or sensory urgency mechanisms that are less responsive to chemodenervation (14). Notably, this also suggests that an earlier intervention in this patient might have been able to improve his condition, before the irreversible bladder wall changes occurred.
The improvements observed in the QoL were directly proportional to clinical success. Responders reported significant gains in school and social participation, highlighting that the benefits of BTX-A extend beyond physical symptoms to psychological well-being (15). Similar to our results, Al-Rimawi., recently also reported significant improvements in the QoL scores of pediatric OAB patients who were treated with BTX-A injections (8).  
The interpretation of our findings must be contextualized within several study limitations. First, this study was designed as a case series study with a small sample size, which lacks the statistical power to generalize findings to the broader pediatric population or perform comparative subgroup analyses. Second, the follow-up period was limited to 3 months; while this is sufficient to assess peak efficacy of BTX-A, it does not account for long-term efficacy and safety of the intervention, or the need for repeated injections. Third, the lack of a control group that receives other alternative treatments or placebo limits our ability to rule out placebo effects or spontaneous resolution, although we can posit that the refractory nature of the patients render spontaneous resolution less likely to occur. Fourth, the qualitative assessment for QoL, while practical for this small cohort study, lacks the precision of a standardized validated pediatric urology scoring system.
Conclusion
This case series reinforces that intradetursor BTX-A injection is a viable, effective and minimally invasive option for refractory OAB patients that can result in complete clinical dryness and QoL improvement in a large set of patients.
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Table 1: Baseline Demographics and Urodynamic Profile
	Patient ID
	Age / Gender
	Symptom Duration
	Previous Meds Failed
	Baseline Condition
	Bladder Capacity (Baseline → 3-Mo)
	3-Month Clinical Outcome
	PVR (post-BTX)
	QoL Improvement

	Case 1
	13 / Female
	4 Years
	Oxybutynin, Solifenacin
	Incontinence & Hydronephrosis
	110 mL → 240 mL
	Resolved (Dry & No Hydronephrosis)
	15 mL
	Significant

	Case 2
	15 / Female
	6 Years
	Mirabegron, Oxybutynin
	Severe Incontinence
	130 mL 285 mL
	Resolved (Complete Dryness)
	10 mL
	Significant

	Case 3
	11 / Male
	3 Years
	Solifenacin, Tolterodine
	Incontinence & Hydronephrosis
	95 mL 210 mL
	Resolved (Dry & No Hydronephrosis)
	20 mL
	Moderate

	Case 4
	14 / Female
	5 Years
	Oxybutynin, Mirabegron
	Severe Incontinence
	120 mL 265 mL
	Resolved (Complete Dryness)
	12 mL
	Significant

	Case 5
	12 / Male
	4 Years
	Solifenacin
	Incontinence
	105 mL 230 mL
	Resolved (Complete Dryness)
	18 mL
	Significant

	Case 6
	16 / Male
	7 Years
	Oxybutynin, Mirabegron
	Incontinence & Hydronephrosis
	140 mL 155 mL
	Non-Responder (Persistent Incontinence)
	25 mL
	Minimal


BTX-A: OnabotulinumtoxinA; PVR: Post-Void Residual volume; QoL: Quality of Life.
