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Overactive Bladder (OAB) Condition 

Overactive bladder (OAB) is a chronic condition 
defined by the International Continence Society (ICS) 
as “urinary urgency, usually accompanied by 
increased daytime frequency and/or nocturia, with 
urinary incontinence (OAB-wet) or without (OAB-dry), 
in the absence of urinary tract infection or other 
detectable disease.”1 The prevalence of OAB is 
estimated to be over 16% of the United States adult 
population, or nearly 44 million patients.2-3 OAB 
symptoms can interfere with daily activities, disrupt 
sleep, reduce quality of life (QoL), and negatively 
impact mental well-being.2   

A functional bladder is dependent on the health of the 
central and peripheral nervous systems.  To facilitate 
functional bladder filling and micturition (bladder 
emptying), peripheral nerves act as communication 
pathways between the spinal cord and the urinary 
system.4 Dysregulation of these pathways results in a 
loss of functional bladder, generally experienced by 
patients as the emergence of lower urinary tract 
symptoms, such as OAB. 

Current OAB Treatment Options 

Treatments for OAB are intended to facilitate bladder 
function, alleviate symptoms, and restore patient 
quality of life. Current treatment options include 
behavioral therapies such as timed voiding or pelvic 
floor muscle training, pharmacotherapies such as 
anticholinergics and beta-3 agonists, injections of 
OnabotulinumtoxinA (Botox) into the bladder wall 
through a cystoscope, and neuromodulation options 
targeting peripheral nerves, such as the sacral nerves 
or the posterior tibial nerve (PTN).5 

Neuromodulation for OAB and Tibial Nerve 
Stimulation 

Neuromodulation is a fast-growing field defined by the 
International Neuromodulation Society as “the 
alteration, or modulation, of nerve activity by delivering 

electrical agents directly to a target area.”6 The field 
began to grow in the 1960s for epilepsy, cardiac 
pathophysiology and pain, and  in the 1970s for OAB.6 
Neuromodulation is now a well-established and 
effective treatment for management of OAB symptoms 
which has been studied in several nerve targets.5 
Devices that target the sacral nerves and the posterior 
tibial nerve have received Food and Drug 
Administration (FDA) clearance or approval. 

Clinical studies provide evidence supporting tibial 
nerve stimulation for OAB treatment.5,7 Although the 
mechanism of action is not completely understood, 
neuromodulation appears to modulate bladder 
pathways, which may be explained by the structural 
connectivity of the nervous system and urinary system 
(Bladder, Pudendal Nerve, and Pelvic Nerve).  The 
posterior tibial nerve (PTN) is a distal branch of the 
sciatic nerve,4 arising from spinal cord segments L4-S3. 
Depicted in Figure 1, stimulation of the PTN may 
provide indirect neuromodulation to the urinary system 
nerves, which arise from spinal segments S2-S3.4,8-9 

Figure 1. The Structural Connectivity of the Posterior 
Tibial Nerve, the Spinal Cord, and the Urinary System 

The idea of applying therapeutics to neuroanatomical 
targets originated with ancient acupuncture 
techniques. Stimulating the PTN for bladder control 
was investigated in pre-clinical animal studies by 
McGuire et al, demonstrating that stimulation could 
modulate bladder dysfunction and they translated the 
method to treat urinary symptoms in humans by 
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applying electrical stimulation to the PTN.10 A larger 
study conducted by Govier et al utilized a Stoller 
Afferent Nerve Stimulation (SANS) device to 
percutaneously stimulate the PTN on 53 OAB patients, 
and 71% of patients achieved at least a 25% reduction 
in mean daytime voiding frequency from baseline to 12-
weeks.11 This was followed by FDA approval of a 
Percutaneous SANS device in 2000 and two 
subsequent percutaneous tibial nerve stimulation 
(PTNS) devices in 2005 and 2013, and later 
transcutaneous tibial neuromodulation systems such 
as the Vivally System. 

 

Vivally System – wearable Tibial Neuromodulation 
with Physiologic Closed-Loop 

Vivally System by Avation Medical is a physiologic 
closed-loop wearable Tibial Neuromodulation (wTNM) 
System for OAB symptoms, including urinary urgency 
and urinary urge incontinence. Vivally System (Figure 2) 
includes a wearable garment with integrated non-
invasive stimulation and sensing electrodes, as well as 
reusable gel cushions to maximize comfort during 
therapy sessions. A patient mobile app controls 
therapy sessions and tracks symptoms, and a cloud-
based online portal enables clinician monitoring and 
follow-up. 

 

Figure 2. The Vivally System 

The Vivally System is the only FDA-cleared device 
(K220454) that utilizes physiologic closed-loop control 
for treatment of OAB symptoms allowing the 
stimulation to continuously self-adjust and thus 
provide optimal therapeutic output, even during 
everyday patient movements and other environmental 
changes. Vivally complies with FDA special 
guidelines, which state that “closed-loop systems 
have the potential to deliver timely, accurate and 

consistent therapy and can play an important role in 
minimizing human error and enhancing medical 
care.”12 Vivally’s physiologic closed-loop control uses 
sensors to record the evoked surface Electromyogram 
(EMG), a physiological signal generated in response to 
stimulation. Algorithms filter and interpret the surface 
EMG signals to adjust stimulation output accordingly 
(Figure 3).  

 

Figure 3. Vivally closed-loop System. 

Vivally is calibrated for each patient to personalize 
therapy parameters, which are individually set for each 
patient’s system and stored in the cloud database. 
Furthermore, the bi-phasic charge-balanced current-
controlled stimulation waveform ensures maximum 
comfort and consistent therapy output. 

The recommended treatment plan is 30-minute 
sessions, 3 times per week for 12 weeks, with 
increased sessions up to once per day based on 
symptom response.  After 12 weeks of treatment in a 
multi-center clinical trial, 84% of patients showed 
significant improvement in symptoms of urinary 
frequency, incontinence, or urgency and 99% patients 
found it easy to use.13-14 After 12 weeks, the 
recommended treatment plan is 30-minute sessions 1 
time per week, with increased sessions based on 
symptom response. Given the proven clinical efficacy 
of tibial neuromodulation and the patient-friendly 
usability of a wearable, closed-loop system, Vivally is a 
viable treatment option for the growing population of 
OAB patients. 
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