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Managing bladder dysfunction in children presents a significant challenge for clinicians, often requiring 

prolonged interventions. Conditions like overactive bladder or non-neurogenic voiding dysfunction can severely 

impact quality of life, leading to social distress and potential renal complications if left unmanaged. The question 

of whether therapeutic benefits persist once active treatment stops is important for long-term patient care 

planning.

K E Y  TA K E AWAY S

º The Pivot: Sacral neuromodulation may offer durable improvements in pediatric bladder function, with 

benefits extending beyond the active treatment period.

º The Data: Children who received nerve stimulation maintained improved bladder control for an extended 

duration after therapy was discontinued.

º The Action: Consider sacral neuromodulation as a therapy with potentially lasting effects for children with 

refractory bladder dysfunction, allowing for treatment holidays or cessation.

Pediatric bladder dysfunction encompasses a range of conditions, from urinary incontinence to recurrent urinary 

tract infections, often stemming from uncoordinated bladder and sphincter activity. Standard management typically 

begins with conservative measures such as urotherapy, timed voiding, and biofeedback. When these approaches fail, 

pharmacological interventions like anticholinergics are often employed, but they carry their own set of side effects and 

adherence challenges.

For children with refractory symptoms, more invasive options become necessary. Sacral neuromodulation, a therapy 

involving electrical stimulation of the sacral nerves, has emerged as a viable alternative. This treatment aims to modulate 

neural pathways controlling bladder function, thereby improving storage and voiding dynamics. The therapy involves 

implanting a device that delivers mild electrical pulses to the sacral nerves, typically S3, which are essential for bladder 

control. This approach is generally reserved for patients who have not responded to less invasive treatments, highlighting 

the unmet need for effective, durable solutions in this population. The Oxford Handbook of Paediatrics provides a concise 

overview of these complex conditions and their initial management strategies.

Understanding the Mechanism of Action
Sacral neuromodulation works by influencing the afferent and efferent nerve pathways that regulate bladder function. The 

sacral nerves, particularly the S3 nerve root, contain both sensory and motor fibers that innervate the bladder, urethra, and 

pelvic floor muscles. By delivering low-amplitude electrical stimulation, the therapy is thought to normalize abnormal 
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neural reflexes that contribute to bladder overactivity or underactivity. This neuromodulatory effect can reduce detrusor 

overactivity, improve bladder capacity, and enhance bladder emptying, leading to a reduction in symptoms like urgency, 

frequency, and incontinence.

The precise mechanisms are still under investigation, but it is believed that the stimulation modulates central nervous 

system pathways, specifically those in the brainstem and cerebral cortex, which are involved in bladder control. This 

central modulation may lead to a sustained re-education of the bladder reflexes, even after the external stimulation is 

removed. The long-term persistence of benefits suggests a more profound, perhaps even structural, change in neural 

processing rather than a transient symptomatic relief.

Clinical Outcomes and Durability
Clinical experience with sacral neuromodulation in children has shown that many achieve significant improvements 

in bladder function. These improvements include a reduction in incontinence episodes, fewer urinary tract infections, 

and better voiding patterns. The therapy is typically initiated with a test phase to assess responsiveness, followed by 

permanent implantation if successful. The goal is to achieve a substantial reduction in symptoms, often defined as a 50% 

or greater improvement in bladder diary parameters.

A key observation in pediatric populations is the potential for sustained benefit even after the neuromodulation device is 

explanted or deactivated. This suggests that the therapy may induce a lasting change in bladder control mechanisms, 

allowing some children to maintain their improved function without continuous stimulation. This durability is 

particularly valuable in a pediatric context, where minimizing long-term device dependence and potential complications 

associated with continuous implantation is a significant consideration. The ability to achieve a treatment holiday or even 

complete cessation of therapy while retaining clinical gains represents a substantial advantage for patients and their 

families.

Safety Profile and Practical Considerations
The safety profile of sacral neuromodulation in children is generally favorable, though it is an invasive procedure. 

Potential complications include infection at the implant site, lead migration, pain, and device malfunction. These events 

are typically manageable, but they highlight the importance of careful patient selection and meticulous surgical technique. 

Regular follow-up is essential to monitor device function and adjust stimulation parameters as needed to optimize 

therapeutic effect and minimize adverse events.

The decision to discontinue therapy is usually made in consultation with the patient and family, based on sustained 

symptom improvement and a stable bladder function. This often involves a gradual reduction in stimulation parameters 

or a trial period of deactivation to assess the persistence of benefits. The long-term follow-up data on these children 

are vital for understanding the true durability of the treatment effect and for guiding future clinical practice. While the 

therapy is not without its challenges, its potential for lasting relief offers a compelling option for children who have 

exhausted other treatment modalities.

CLINICAL IMPLICATIONS

The observation that sacral neuromodulation can provide lasting bladder relief in children, even after therapy 

cessation, is a significant development for pediatric urology. It shifts the perception of this intervention from 
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a continuous management strategy to one that might offer a more definitive, long-term resolution for some 

patients. Clinicians should consider this potential for durable benefit when discussing treatment options for 

refractory pediatric bladder dysfunction.

This durability could reduce the burden of lifelong device management, including the risks associated with 

repeated battery changes or potential infections. For families, the prospect of their child achieving sustained 

bladder control without ongoing active therapy can be life-changing, alleviating significant psychological and 

practical stressors. It also opens avenues for exploring whether shorter durations of active stimulation could 

still yield long-term benefits.

But, careful patient selection remains paramount. Not all children will achieve this sustained benefit, and 

identifying predictive factors for long-term success is an area ripe for further research. The initial investment 

in an invasive procedure must be weighed against the potential for a lasting positive impact, making shared 

decision-making with families even more important.
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