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Abstract 

Overactive bladder is a serious condition that can significantly impair quality of life. Antimuscarinic agents are recommended as second-line therapy 
in patients who do not benefit from behavioral therapy. However, the therapeutic efficacy of antimuscarinic agents is limited. Alternative treatment 
methods to medical treatment have been developed due to its limited effectiveness and frequent side effects. Posterior tibial nerve stimulation (PTNS), 
transcutaneous tibial nerve stimulation (TTNS), sacral neuromodulation (SNM), intravesical Botulinum toxin-A (BoNT/A) are prominent among these 
minimally invasive treatment methods in refractory OAB. All these methods have been demonstrated to be effective in the literature. BoNT/A and SNM 
are more effective, but have been reported to cause more side effects. In refractory OAB, any of these methods can be applied by considering the medical 
condition and request of the patient.
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Öz

Aşırı aktif mesane (AAM), yaşam kalitesini önemli ölçüde bozabilecek ciddi bir durumdur. AAM’de davranış tedavisinden fayda görmeyen hastalarda 
ikinci basamak tedavi yöntemi olarak önerilen antimuskarinik ajanların terapötik etkinliği sınırlıdır. Sınırlı etkinliği ve yüksek yan etkileri nedeniyle tıbbi 
tedaviye alternatif tedavi yöntemleri geliştirilmiştir. Dirençli AAM’de bu minimal invaziv tedavi yöntemleri arasında posterior tibial sinir stimülasyonu 
(PTNS), transkutanöz tibial sinir stimülasyonu (TTNS), sakral nöromodülasyon (SNM), intravezikal Botulinum toksin-A (BoNT/A) öne çıkmaktadır. 
Tüm bu yöntemlerin literatürde etkili olduğu gösterilmiştir. BoNT/A ve SNM daha etkilidir, ancak daha fazla yan etkiye neden olduğu bildirilmiştir. 
Refrakter AAM’de hastanın durumu ve isteği göz önünde bulundurularak bu yöntemlerden herhangi biri uygulanabilir.

Anahtar Kelimeler: refrakter aşırı aktif mesane, minimal invaziv, tedavi
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Introduction 

The term overactive bladder (OAB) is a symptomatological 
definition in which urgency is the main complaint and usually 
presents with symptoms accompanied by increased urination 
frequency and nocturnal urination and does not have any local 
pathological or metabolic reason to explain these symptoms [1]. 
The incidence of OAB ranges  between 12-17% and increases 
with age [2]. In the literature, its incidence  rates have ranged  
between 6.5% and 15.8% in men and 9.3-32.6% in women [3]. 
Each of the complaints included in the definition of OAB can 
seriously affect the quality of life.

Normal bladder contraction occurs when the muscarinic 
receptors in the detrusor muscle are stimulated with acetylcholine. 
Although the pathogenesis of OAB is not fully explained; 
sensitization of afferent nerves, deactivation of inhibitory 
mechanisms, and the emergence of contractions similar to primitive 
voiding reflexes are shown as pathogenetic mechanisms. Another 
hypothesis is that the number of intercellular connections among 
detrusor myocytes increase and these cells are spontaneously 
stimulated [4]. In addition to the fact that the etiopathogenesis 
cannot be explained clearly and due to the intense relationship 
with the autonomic nervous system, undesirable systemic side 
effects are common in treatments applied [2]. Although many 
methods are used in the treatment of OAB, antimuscarinic 
agents constituted the most commonly used treatment method. 
In randomized placebo-controlled studies, it was observed that 
antimuscarinic agents provided an improvement in complaints at 
a rate of  50-60% [2]. Therefore, alternative treatment methods 
to medical treatment have been developed due to its limited 
effectiveness and highly frequent side effects.

Posterior Tibial Nerve Stimulation (PTNS)

Sacral S2-S4 segments, which provide neural control of the 
bladder, are the segments where the posterior tibial nerve, which is 
a peripheral nerve, also originates. Through this relationship, it is 
thought that the posterior tibial nerve is stimulated with electrical 
stimulation and provides neuromodulation of detrusor innervation. 
Although the mechanism of action of PTNS is not clear, it is thought 
that inhibition of preganglionic motor neurons of the bladder is 
achieved through afferent stimulation of the sacral cord [5]. In the 
literature, it was observed that improvement in symptoms of more 
than 50% in patients with  refractory  OAB whose complaints do 
not relieve  using antimuscarinic agents  and/or beta 3 agonists for 
at least 8 weeks [6–8]. Sherif et al. compared PTNS and botulinum 
toxin A (BoNT/A) in patients with  refractory OAB in their study 
and found that BoNT/A was more effective [9]. However, they 
stated that side effects are seen more frequently  in BoNT/A. Also, 
in the review of Tubaro et al., BoNT/A was reported to be more 
effective than PTNS [10]. No significant difference was found in 
studies comparing the effectiveness of PTNS and TTNS [11,12].

Transcutaneous Tibial Nerve Stimulation (TTNS)

TTNS was introduced after PTNS , and found  widespread 
use because it was not invasive and less painful for the patient. 
Besides, its effectiveness has been demonstrated in many studies 

in the literature [6,13–15]. The only difference  between these  
procedures having the same mechanism of action is that PTNS 
uses direct electrical stimulation  delivered  through transdermal 
surface electrodes. The procedure has no side effects and the 
pain is very low. Also, TTNS should not require regular patient 
visits at clinics and usually is self-administered at home. Studies 
in the literature have reported that they have similar efficacies  
with PTNS in refractory OAB [11,12].

Sacral Neuromodulation (SNM)

Sacral neuromodulation is a minimally invasive method 
involving the implantation of a programmable pulse generator 
that provides low amplitude electrical current delivered through 
the S3 foramen. Today, it is also used in interstitial cystitis, 
chronic pelvic pain syndrome, and neurogenic bladder in addition 
to refractory  OAB [16–19]. Although it is a minimally invasive 
method, the disadvantages of the procedure include the difficulty 
of application, the possibility of infective complications, and 
the need for replacement dependent on the  battery life. There 
are several studies in the literature comparing SNM with other 
minimally invasive treatment methods in refractory OAB. Richter 
et al. revealed that SNM is more effective than BoNT/A [20]. 
Amundsen et al. reported that there was no significant difference 
between efficacies of SNM and BoNT/A [21]. Again, Al-Azzawi 
et al. reported that there was no significant difference between 
efficacies of SNM and BoNT/A [22]. Bertapelle et al. stated that 
SNM is a more cost-effective method than BoNT/A [23].

Intravesical Botulinum Toxin-A (BoNT/A) 

Intravesical Botulinum toxin-A application is the injection of 
the toxin of clostridium botulinum, a gram-negative anaerobic 
bacterium, into the detrusor muscle of  the bladder [24]. BoNT/A 
acts by inhibiting neuromuscular acetylcholine release. BoNT/A 
inhibits both afferent and efferent pathways. This method of 
treatment is usually applied cystoscopically under anesthesia. It 
is generally applied as 100 units into the detrusor or suburothelial 
layer [25,26]. It has been shown in the literature that injection 
into the detrusor muscle is more effective than suburethral 
injection [27,28]. One of the most important advantages of 
the treatment is that its  effect starts within  a short time in the 
postoperative period. Its  disadvantage is that its effectiveness 
last only  6-12 months. In the literature, it has been reported 
that a reduction in symptoms is achieved by more than 70% of 
the cases  [29,30]. In this application, which has a high success 
rate, the complications are less but more than other minimally 
invasive methods. Major complications have been reported as 
respiratory depression and death. However, these are extremely 
rare. More frequently urinary infections and residual urine are 
seen. If residual urine is excessive, temporary clean intermittent 
catheterization is recommended [31]. In comparative studies in 
the literature, it has been reported that BoNT/A is more effective 
than PTNS [10,11]. It has also been reported that SNM and 
BoNT/A have similar efficiency [21,22]. However, Richter et al. 
found that SNM is more effective than BoNT/A [20].
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Conclusion 

Studies have demonstrated the significant benefits of all 
alternative minimally invasive treatments in the treatment 
of refractory OAB. Although BoNT/A and SNM have been 
associated with greater number of side effects, they are very 
effective treatment modalities. Also, there is no 3rd step 
treatment method recommended as the gold standard in current 
guidelines. In refractory OAB, any of these methods can be 
applied by considering the  medical  condition and request of 
the patient.
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