


Case report
Percutaneous tibial nerve stimulation for detrusor overactivity secondary to spinal cord injury：a case report
ABSTRACT
Introduction
Detrusor overactivity (DO) is characterized by spontaneous or provoked involuntary detrusor 
contractions during storage phase in urodynamic investigation.Percutaneous tibial nerve 
stimulation is a minimally invasive neuromodulation technique for treating overactive bladder  symptoms. 
[bookmark: _GoBack]Case 
We report the case of a 53 year old male, who came with DO secondary to spinal cord injury (SCI) since November, 2023. The patients had an inadequate response to oral anticholinergic drugs (tolterodine, propiverine and solifenacin). Therefore,the patient adopted weekly percutaneous tibial nerve stimulation (PTNS). At 3,12 and 18 months from baseline, urodynamic assessments indicated normalized bladder compliance.At 3months from baseline, the patient had no incidence of DO and complete dryness. Significant changes were already present in Incontinence-Specific-Quality-of-Life Instrument (59 vs 19) and mean voiding volume (400 ml vs. 70 ml), respectively. The outcomes had still yielded significant improvements until 18 month from baseline. Besides, the patient reported no related adverse event. 
Conclusion
PTNS were effective and safety as the the treatment of low BC secondary to SCI. 
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1. Introduction
Detrusor overactivity (DO) is characterized by spontaneous or provoked involuntary detrusor contractions during storage phase in urodynamic investigation[1]. Neurogenic detrusor overactivity (NDO) is DO caused by various neurogenic diseases such as brain tumours, dementia, multiple sclerosis (MS), Parkinson’s disease (PD), stroke and spinal cord injury (SCI).NDO can cause a variety of long-term complications such as urinary incontinence, stones, hydronephrosis, recurrent urinary tract infection, vesicoureteric reflux (VUR); the most dangerous being damage of renal function[2,3]. According to The european association of urology (EAU) Neuro-Urology guidelines and The AUA/SUFU guideline on adult neurogenic lower urinary tract dysfunction,the primary goal of NDO management is to preserve upper urinary tract and renal function, ensuring long-term patient survival; the secondary goal is to restore or partially restore lower urinary tract function and improve quality of life[4,5]. Antimuscarinic agents are first-line therapy for NDO, increasing bladder capacity and reducing urinary incontinence episodes through inhibition of parasympathetic pathways. Their long-term efficacy and safety are well established[6]. However, prevalent side effects such as dry mouth and constipation limit long-term compliance, with discontinuation rates of 70% to 90% within 1 year[7].Neuromodulation offers an effective, well-tolerated alternative for patients refractory to or intolerant of anticholinergics. Percutaneous tibial nerve stimulation is one such technique that delivers retrograde stimulation to the sacral nerve plexus through percutaneous electrical stimulation of the posterior tibial nerve via a needle electrode placed superior to the medial malleolus—an anatomical area recognized as the bladder center.
2. Case presentation
In January 2024,A 53-year-old male patient was admitted to our hospital for neurogenic disorders characterized by urinary incontinence secondary to spinal cord injury(SCI). the patient had a history of oral anticholinergic drugs and clean intermittent catheterization (CIC).Videourodynamic test reported detrusor overactivity(DO) . Therefore, weekly percutaneous tibial nerve stimulation with oral anticholinergic drugs and (CIC) were offered an additional 6 months of treatment with assessments at 12 months from baseline. The individual treatment sessions were 30 minutes in duration using a 34 gauge needle electrode inserted approximately 5 cm cephalad to the medial malleolus and slightly posterior to the tibia. When connected to the  stimulator a current level of 0.5 to 9 mA at 20 Hz was selected based on patient sensory and motor response (fig. 1). At 3months from baseline, the patient had no incidence of DO and complete dryness (Figure 2). Significant changes were already present in Incontinence-Specific-Quality-of-Life Instrument (59 vs 19) and mean voiding volume (400 ml vs. 70 ml), respectively. The outcomes had still yielded significant improvements until 18 month from baseline.During the 18 month follow-up,the patient reported no related adverse event.
Discussion
The primary aim in the treatment of NDO is to ensure that the detrusor pressure remains within safe limits during both the filling phase and the voiding phase for protection of the upper urinary tract[4,5].For patients refractory to or intolerant of anticholinergics, neuromodulation offers an effective and well-tolerated alternative. This approach employs electrical stimulation to target specific nerves of the sacral plexus that govern pelvic floor function. Percutaneous tibial nerve stimulation (PTNS), a form of neuromodulation, delivers retrograde stimulation to the sacral nerve plexus via percutaneous electrical stimulation of the posterior tibial nerve. 
The present case reports significant improvements by observing no involuntary detrusor contraction at 3month after baseline. Besides, the similar outcomes yielded to 18months.A recent multicenter randomized trial demonstrated that PTNS was more effective than extended-release tolterodine (4 mg), an anticholinergic agent, in treating OAB, with fewer associated side effects[8]. Dry mouth and constipation occurred significantly less frequently in the PTNS group versus the tolterodine ER group (34% vs 67% and 27% vs 45%, respectively). A follow-up study further demonstrated sustained therapeutic efficacy of PTNS through 12 months, with sessions administered at individualized tapering intervals. Kenneth M. Peters reported the long-term efficacy and safety of percutaneous tibial nerve stimulation for overactive bladder after 3 years of therapy. In their trail,a total of 29 patients completed the 36-month protocol and received a median of 1.1 treatments per month after a 14-week treatment tapering protocol.A Bayesian model estimated that 77% of patients maintained moderate or marked improvement in overactive bladder symptoms at 3 years.Compared to baseline, median voids per day decreased from 12.0to 8.7, nighttime voids per night decreased from 2.7 to 1.7 and urge incontinence episodes per day decreased from 3.3 to 0.3 (all <p 0.0001)[9]. A randomized controlled study involving 100 patients with NDO secondary to SCI was conducted to assess the effectiveness of PTNS using adhesive skin surface electrodes[10]. Compared to baseline, after stimulation for 2 weeks , the volume per catheterization increased from 258.7 to 282.5ml(p < 0.05), the total leakage volume per day decreased from 766.4 to 563.3 ml (p < 0.05). In another retrospective evaluation over 18 months at a tertiary healthcare centre, patients finding first-line treatments for  patients with NDO secondary to multiple sclerosis ineffective or intolerable underwent a standard 12-week course of  PTNS,. Overall for the entire cohort significant improvements were recorded after 12 weeks in the following domains: 24-h frequency on bladder diary, number of incontinent episodes on bladder diary,incontinence severity on bladder diary,and OAB symptoms[11].
The improvements in urodynamic outcomes also transfer into the increases in scores of I-QoL.Thus, these patients are less likely to worry about the disturbance from urinary incontinence which affects their physical activities, social relationships, and feelings.Most importantly,the patients developed no systemic or significant adverse events of treatment . Scott A. MacDiarmid reported that during the 9-month continued treatment phase1 subject had 2 events of abdominal pain classified as related to the system[8]. Two subjects had 3 events classified as unknown relationship, and included urinary tract infection, worsening hypertension and diarrhea. All other adverse events were reported as nontreatment related. There were no device malfunctions reported throughout their trial. Kenneth M. Peters reported 3-Year results of PTNS for overactive bladder, only two mild treatment related adverse events of bleeding at the needle site were reported in the same participant[9].Simila results was reported in a systematic review and meta-analysis[12].
 
Conclusion Our results have demonstrated that PTNS is effective and safe for patient with NDO secondary to SCI patients.
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Figure 1: Illustration of tibial nerve electrical stimulation therapy.
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Figure 2: patient urodynamic test (A:Pre-treatment. B: 3 months after PTNS.C:  12 months 3 months after PTNS.D: 18 months 3 months after PTNS)
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