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veractive bladder (OAB) is a medical condition characterized by urgency, with or without
urge urinary incontinence, frequency, and nocturia in the absence of genitourinary

pathologies or metabolic factors that can explain these symptoms. The current management of
OAB is complex, and a wide range of options for conservative treatment have been offered,
including bladder training, biofeedback, behavioral changes, oral or intravesical anticholinergic
agents, S3 sacral neuromodulation, and peripheral electrical stimulation. The clinical efficacies of
these treatments remains an open issue, and several experimental and clinical studies have
been carried out during the last years. However, a minor group of OAB patients prove to be
refractory to these conservative managements and need further evaluation involving sophi-
sticated urodynamic testing and cystoscopy to carefully define the nature of the lower urinary
tract dysfunction and to rule out other causes underlying the symptoms. Thus, the management
of refractory OAB, which accounts for 10% of the whole spectrum of OAB, is extremely difficult.
The aforementioned therapeutic tools have not always been completely satisfactory in these
refractory OAB. Here, the author reviews the mechanism of micturition reflex and the current
therapies, particularly highlighting the potential benefit of neuromodulation for refractory OAB.
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Figure 1. Pudendal afferent nerve stimulation can inhibit the mic-
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SNS: sacral nerve stimulation
Figure 2. In cases of neurologic disease, the brain cannot turn off
the spinal guarding reflex to urinate and retention can
occur. SNS can restore voluntary micturition in cases of
voiding dysfunction and urinary retention by inhibiting
the spinal guarding reflex.
Possible mechanisms of sacral nerve stimulation
1. Inhibits postganglionic neurons directly
2, May inhibit primary afferents presynaptically
3. Inhibits spinal tract neurons involved in the mic-
turition reflex
4, Inhibits interneurons involved in spinal segmen-
tal reflexes
5. May suppress indirectly guarding reflexes by turn-
ing off bladder afferent input to internal sphincter
sympathetic or external urethral sphincter interne
urons
6. Postganglionic stimulation can activate postgan-
glionic neurons directly and induce bladder acti-
vity (induce voiding), but at the same time can
turn off bladder-to-bladder reflex by inhibiting

afferent—interneuronal transmission
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Table 1. Reported complication with sacral neuromodulation the-
rapy from the neuromodulation study group

Probability of occurrence

Complication (Siegel series)

Pain at neurostimulator 15.3%
New pain 9.0%
Suspected lead migration 8.4%
Infection 6.1%
Tran sient electric shock 5.5%
Pain at lead site 5.4%
Adverse change in bowel function 3.0%
Technical problems 1.7%
Suspected device problems 1.6%
Change in menstrual cycle 1.0%
Adverse change in voiding function 0.6%
Persistent skin imitation 0.5%
Suspected nerve injury 0.5%
Device rejection 0.5%
Others 9.5%
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