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Abstract: Incontinence is defined by either ICS 2002 or IUGA/ICS 2010 as the involuntary loss of urine and includes urgency urinary 
incontinence (UUI), stress urinary incontinence (SUI) or mixed urinary incontinence (MUI). It has a high worldwide prevalence with 
an associated impact on quality of life. Despite existing management options for the management of urinary incontinence, patients 
continue to be troubled by symptoms or side effects of existing treatment. There is therefore a requirement for ongoing research into 
treatment options for the management of UUI and SUI, that are more effective and tolerable to patients. Advances in treatment of UUI 
include a more selective beta 3 agonist, Vibegron, which has less impact on cardiac function than Mirabegron. Hormonal treatment, 
including Ospemifene and Prasterone, may improve GSM and in turn symptoms of UUI. There are advances in the types of 
neuromodulators available, including those that are rechargeable at home and are MRI safe. Laser has shown promising initial results. 
There is developing interest in the microbiome, and how this may impact future treatment modalities. Advances in treatment of SUI 
include the use of mobile health applications to support delivery of pelvic floor muscle training. Litoxetine, a selective serotonin 
reuptake inhibitor, has shown promising results at phase III trials. Functional magnetic stimulation is being developed to improve 
contractility of pelvic floor muscles. We also discuss interventions that improve tissue elasticity and regeneration, such as platelet rich 
plasma, autologous stem cell transplantation, laser therapy and radiofrequency treatment, which show short term benefits. 
Keywords: overactive bladder, stress urinary incontinence, laser treatment

Introduction
Incontinence is defined by either ICS 2002 or IUGA/ICS 2010 as the involuntary loss of urine and includes urgency 
urinary incontinence (UUI), stress urinary incontinence (SUI) or mixed urinary incontinence (MUI).1

The management of these symptoms can often be frustrating for both the patient and clinician, as there is no “perfect” 
treatment for any form of incontinence. Therefore, there continues to be a drive to find the most effective, least invasive 
treatment with minimal adverse effects or contraindications.

The purpose of this review is to summarise the existing and new conservative and medical interventions that are being 
implemented or investigated in the management of urinary incontinence.

Urgency Urinary Incontinence
Overactive bladder (OAB) is characterised by symptoms of urinary urgency, with or without urgency urinary incon-
tinence (UUI) usually with frequency and/or nocturia, in the absence of proven infection or other pathology.1 This 
condition has an estimated prevalence of 12–15%, although this is likely to be an underestimation, and is expected to 
affect 400 million people worldwide.2,3 The condition has a significant adverse impact on quality of life, with 
approximately one third of patients reporting that it makes them feel depressed.4 Symptoms of OAB can affect work 
and social life, activities of daily living and relationships with families and partners.2
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Conservative Measures
Current conservative advice regarding reducing OAB symptoms includes weight loss, decreasing fluid intake, particularly 
caffeinated and carbonated drinks, and bladder retraining.5,6 Those who suffer from troublesome nocturia should be advised to 
stop drinking two to three hours before going to sleep, as well as decreasing their caffeine intake throughout the day.6,7

There has been increasing interest in the effects of specific dietary modifications. Everaert et al performed post hoc analysis 
on prospective observational data they had obtained from patients with nocturnal polyuria, often present in OAB.8 They 
analysed the volume, osmolality and levels of creatine, urea and sodium in urine collected over 24 hours. Patients in the 
nocturnal polyuria group had higher levels of night-time urinary urea/sodium excretion and estimated dietary protein intake. 
They suggested there could therefore be a role for decreasing evening dietary protein intake to reduce nocturia.

A Mediterranean diet, which is high in olive oil and vegetables but low in red meat, has known anti-inflammatory 
benefits with reductions in metabolic complications and has been postulated to also have benefits on bladder function. 
A recent prospective cohort study conducted by Bozkurt et al assessed association between OAB symptom severity, 
using the OAB V8 questionnaire, and eating a Mediterranean diet.9 They recruited 326 patients without medical or 
metabolic syndrome comorbidities who completed the surveys. Statistical analysis showed a significant negative 
correlation between eating a Mediterranean diet and OAB symptoms.

Medication
Anticholinergics
First line pharmacological treatment for OAB involves the use of anticholinergic medications, such as solifenacin, tolterodine, 
trospium chloride, fesoterodine, darifenacin and oxybutynin.10 Anticholinergic medications work by preventing the activation 
of muscarinic receptors on the detrusor muscle by acetylcholine.11 However, common side effects include dry mouth, blurred 
vision and constipation, which can contribute to patient discontinuation of the treatment, in addition to concerns over 
anticholinergic burden in older patients due to associated risk of cognitive impairment or dementia.12,13 A recent meta- 
analysis on the persistence with use of anticholinergics reports a rate of only 21.8% at 12 months, secondary to side effects and 
ineffectiveness.14 There are no new recent advances in the development of anticholinergic medications.

Beta 3 Agonists
An alternative to anticholinergic medication is the beta 3 adrenergic receptor agonist Mirabegron.10 Mirabegron works by 
smooth muscle relaxation of the detrusor muscle during the filling phase, thereby improving OAB symptoms.15 Its use has 
been licensed for the management of OAB in the United Kingdom since 2013.16 A recent systematic review and meta-analysis 
(n=46,666 patients) of 50 mg Mirabegron used once daily for OAB shows it to be efficacious in treatment of OAB when 
compared to placebo and as effective as using the first line anticholinergics, with placebo level side effects.17 A large 
retrospective cohort study of 21,996 patients in the UK with OAB showed that the median duration from initiation of treatment 
to discontinuation was significantly longer in patients using Mirabegron, when compared to those using antimuscarinics.18

In addition to its effect on beta-3 receptors, Mirabegron has also been shown to act on the beta 1 adrenergic receptors 
in cardiac smooth muscle which can increase contractility in the right atrium.19 This leads to limitation in its use in 
patients suffering from long QT syndrome or severe uncontrolled hypertension, with a theoretical increased risk in 
tachycardia, although recent studies have not proven this.17

A newer more highly selective beta 3 adrenergic receptor agonist called Vibegron has recently shown promising 
results in phase III trials. It has less effect on beta 1 and beta 2 adrenergic receptors making it less likely to affect cardiac 
smooth muscle.20,21 A phase III, randomised, double-blinded placebo-controlled study with 1232 patients suffering from 
OAB showed a statistically significant improvement in urinary urgency and UUI with Vibegron 50 mg or 100 mg once 
daily when compared to treatment with placebo over a 12-week period.20 The EMPOWUR study, an international phase 
III randomised, double-blinded, placebo and active controlled study, recruited 1518 patients to receive treatment with 
either Vibegron 75 mg once daily, Tolterodine extended release 4 mg once daily or a placebo.22 Over a 12-week period, 
Vibegron led to a significant reduction in episodes of UUI with a discontinuation rate similar to placebo (1.7% vs 1.1%) 
and a more tolerable side effect profile when compared to Tolterodine.22 A sub-population analysis of the >65 group 
showed the once daily 75 mg Vibegron to be well tolerated, efficacious and have rapid onset compared to placebo.23 
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A systematic review including nine papers indirectly compared the efficacy of Vibegron 75 mg once daily, Mirabegron 
25 mg once daily, Mirabegron 50 mg once daily and Tolterodine extended release 4 mg one daily.24 The results showed 
a significant improvement in total volume of urine voided as well as total episodes of incontinence at 52 weeks of 
treatment with Vibegron when compared to Mirabegron 50 mg.24

Phosphodiesterase Type 5 Inhibitors
Phosphodiesterase type 5 inhibitors (PDEF5) are widely used in the treatment of erectile dysfunction. In vivo studies 
have demonstrated that PDEF5 is involved in mediating bladder smooth muscle relaxation.25 Therefore, effects of 
Tadalafil were investigated in patients with OAB in a randomised, double-blind, placebo-controlled trial (n=96). The 
results reported significant reductions in OAB symptoms (measured by Indevus Urgency Severity Score and OAB 
symptoms scores) compared with baseline and placebo, with no reported adverse events.26 These findings are yet to be 
replicated however in larger studies.

Hormonal Treatment
Genitourinary symptoms of the menopause (GSM), which include but are not limited to vaginal dryness, irritation, 
dysuria, incontinence, and recurrent urinary tract infections, can affect 27–84% of postmenopausal women.27 The 
increased incidence of lower urinary tract symptoms (LUTS) in postmenopausal women is partly secondary to oestrogen 
deficiency causing atrophy of the urogenital epithelium.28 Vaginal oestrogens are therefore commonly used in the 
management of GSM. A meta-analysis of 11 studies showed a significant reduction in urinary frequency, urgency and 
UUI in postmenopausal women treated with them.29

Some women are not suitable for topical oestrogens, such as those with a history of breast cancer being treated with 
aromatase inhibitors.30 Therefore there has been interest in Ospemifene, a selective oestrogen receptor modulator 
(SERM), as an alternative for treating GSM in this cohort of patients.31 A retrospective cohort study of 46 postmeno-
pausal women with OAB symptoms, who received Ospemifene 60 mg daily for 12 weeks, showed a significant reduction 
in frequency, urgency and UUI symptoms with an overall improvement in vaginal health index (VHI).32 A further 
prospective cohort study of 25 patients with detrusor overactivity (DO) who were treated with Ospemifene 60 mg daily 
for 12 weeks published similar findings with regards to improvement in OAB symptoms.33 Published studies all have 
small patient numbers and so before establishing the use of Ospemifene in clinical practice, further randomised 
controlled studies with larger numbers with longer follow up will need to be conducted.

Dehydroepiandrosterone (DHEA) is a sex steroid mainly produced in the adrenal cortex, which can be metabolised to 
androstenedione and then to oestrodiol. A pilot study of 32 postmenopausal women suffering from OAB and GSM 
received 6.5 mg prasterone (a DHEA) intravaginally for three months showed a reduction in symptoms of urgency, UUI 
and an improvement in quality of life.34 Similar to Ospemifene, there is a need for further research into the use of 
DHEAs in treatment of OAB in postmenopausal women.

OnabotulinumtoxinA
Botulinum toxin is known to act on neuromuscular junctions where it inhibits presynaptic release of acetylcholine, 
thereby preventing muscular contraction.35

OnabotulinumtoxinA (BOTOX®) is the only licensed form of botulinum toxin for use in patients in the United 
Kingdom with OAB who have not responded to medical treatment and are willing to learn clean intermittent self- 
catheterisation (CISC).10 Initial treatment is usually with 100 units of BOTOX diluted in 10 ml of saline, injected 
intravesically under cystoscopic guidance using either local or general anaesthetic.36 A single-centre, double-blinded, 
randomised controlled trial of 34 patients demonstrated significant reduction in urgency and UUI as well as an increase in 
maximum cystometric capacity for patients receiving 200 units of intravesical BOTOX.37 There is no evidence of 
superiority in trigone sparing vs trigone involving injections.38 Side effects include recurrent UTIs in 25% of patients and 
voiding dysfunction, with one in ten patients requiring clean intermittent self-catheterisation.39–41
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Although there are newer forms of botulinum toxin available, such as AbobotulinumtoxinA, a recent review has 
shown there is sparse evidence regarding their use.42 Further research in the form of RCTs would be required to 
demonstrate efficacy, safety and superiority before being used routinely in clinical practice.

Nerve Stimulation
Percutaneous Tibial Nerve Stimulation
Percutaneous Tibial Nerve Stimulation (PTNS) is a licensed treatment for patients with refractory OAB who decline 
invasive treatment such as SNS.10 A thin electrode is placed at the ankle and electronic stimulation is given for 30 
minutes weekly for twelve weeks, with top ups occurring as needed thereafter.10 Although the exact mechanism of action 
is unknown, the treatment is thought to work by neuromodulation of the sacral nerve plexus.43

The SUmiT Study enrolled 220 patients with OAB and randomised them to a sham or PTNS group. The results 
reported 54.5% of patients in the PTNS group vs 20.9% in the sham group had improvement (marked or moderate) of 
their symptoms. There were no significant adverse events.44 Follow up was extended to three years in 50 patients from 
the PTNS arm of the SUmiT group; 29 patients completed this. The results demonstrated 77% of patients had maintained 
a marked or moderate improvement in their OAB symptoms, with a significant reduction in episodes of urgency 
incontinence, mean daytime voids and mean night-time voids when compared to baseline.45

A randomised controlled multi-centre study of 100 patients has shown a statistically significant subjective improve-
ment in symptoms for patients with OAB when using PTNS compared to tolterodine, although interestingly no difference 
in urinary frequency, severity of urgency or episodes of UUI.46

BlueWind™ is a PTNS device manufactured by BlueWind Medical which involves implantation of the stimulator; 
this can be performed under local anaesthetic. Patients then undergo stimulation at home by wearing a wireless device 
over the stimulator.47 It is MRI safe and relieves the burden on patients needing to attend hospital weekly for 12 weeks 
for their PTNS sessions. Data from the pilot study of 15 patients (13 female, two male) demonstrated a significant 
reduction in episodes of urinary urgency and urge incontinence at three months when compared to baseline.48 One patient 
required explantation of the device due to presumed infection. A three year follow up study of 20 patients using 
BlueWind™ showed a 73% improvement in quality of life scores.49 The product is still under development and is not yet 
available outside clinical trials.

Sacral Nerve Stimulation
In patients who do not respond to or decline treatment with intravesical BOTOX injections, use of sacral nerve 
stimulation (SNS) can be considered.10 This involves implanting an electrode into the S3–S4 sacral foramen enabling 
for stimulation of the somatic afferent inhibition of bladder sensations thus normalising the micturition reflex. Licensed 
devices for SNS include InterStim™, which requires replacement after battery expiration (on average after five to seven 
years) and the Axonics Therapy devices.50,51 This includes the AxonicsF15™ with a battery life of 10–20 years, or the 
newer AxonicsR15™, which is a smaller device that patients can recharge at home and is compatible with MRI 
scanners.51

A three-year multicentre prospective cohort study recruited 340 patients with OAB and implanted InterStim™ devices 
in 272 of them. The results showed a significant reduction in episodes of urinary frequency and urgency incontinence 
compared to baseline with improvements in quality of life scores based on the International Consultation on Incontinence 
Questionnaire of OAB quality of life (ICIQ OABqol).52 A single-centre retrospective cohort study with a median follow 
up time of four years showed resolution of OAB symptoms in 60% of patients who underwent SNS with InterStim™.53

A prospective multicentre study of 129 patients assessing the efficacy of the newer rechargeable AxonicsR15™ device 
reported a 94% patient satisfaction at two years.54 93% of patients had a greater than or equal to 50% reduction in 
urgency urinary incontinence episodes with a significant reduction in ICIQ-OABqol scores.54 Device related adverse 
events occurred in 16% of patients, the majority of which (9%) were reported as an uncomfortable change in stimulation 
requiring reprogramming.54
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Peroneal Nerve Stimulation
Peroneal electric Transcutaneous NeuroModulation (Peroneal eTNM®) is a device manufactured to provide superficial 
stimulation of the peroneal nerve, which is thought to influence the afferent pathways involved in bladder function.55

A prospective multicentre RCT allocated 51 patients to daily Peroneal eTNM® use and 25 to solifenacin 5 mg daily.56 

There was a higher rate of adverse side effects in the solifenacin group when compared to the neuromodulation group 
(48% vs 12%). The rates of response when comparing urgency and UI episodes were similar in both treatment groups. 
A 12 month follow up on the neuromodulation cohort showed 48% of patients with persisting therapeutic effect.57 Larger 
studies are required to prove superiority of peroneal nerve stimulation when compared to other forms of 
neuromodulation.

Laser
Laser treatment was introduced into gynaecology practice in the 1970s and was initially used for the treatment of cervical 
lesions.58 More recently, use of lasers has been undertaken for GSM, lower urinary tract dysfunction and vaginal 
aesthetics.59 The two main types of laser include non-ablative photothermal erbium:YAG (Er:YAG) and microablative 
fractional CO2 laser. These are thought to remodel connective tissue of the vagina, increase collagen and improve 
elasticity.60

A prospective study of 150 patients assigned to either treatment of OAB with Er:YAG laser (10 minute sessions using 
Fotona monthly for three months), Mirabegron 25 mg once daily or Fesoterodine 4 mg once daily, showed a significant 
reduction in OAB symptoms across all three groups.61 Patients in the Er:YAG group had a statistically significant 
improvement in vaginal health scores when compared to the medical treatment groups. There were no adverse events in 
the Er:YAG laser group, but there were adverse side effects associated with pharmacological treatment.

A prospective observational study of 30 women receiving monthly vaginal CO2 therapy for three months demon-
strated a significant improvement in urgency episodes and urgency incontinence.62 This was also associated with an 
improvement in vaginal health index scores.

There may be a role for laser treatment in postmenopausal women with OAB, although more definitive studies are 
needed to differentiate the effect from placebo effect.

Microbiome
There have been significant recent advances in understanding the human microbiome and the effect that this plays on 
immunity, disease development/progression and treatment options.63 Recent research on the gut, vaginal and urinary 
microbiome has shown a dysbiosis and decreased diversity of the microbiome in patients with OAB symptoms.64–67 

Further work is ongoing to understand these differences and may stimulate advances in treatment or allow us to predict 
which patients may respond to pre-existing treatment options.

Stress Urinary Incontinence
The International Continence Society (ICS) defines SUI as “the complaint of any involuntary loss of urine on effort or 
physical exertion (eg sporting activities) or on sneezing or coughing” and it has an estimated prevalence of 10–39% 
worldwide.1 Treatment options for SUI include initial conservative measure, including supervised pelvic floor muscle 
training (PFMT), vaginal support pessaries and then surgical interventions.

Conservative Measures
The mainstay of first line treatment for SUI are lifestyle modifications, including weight loss when applicable, and 
supervised PFMT.10

With the increase in accessibility to smartphones and electronic devices, mobile health (mHealth) applications have 
allowed improvement in patient access to disease information and management.68 The use of these have been investigated in 
the management of women with SUI. A randomised controlled trial of 123 women with SUI allocated 61 patients to a control 
group and 62 to an intervention group.69 The intervention group were enrolled in a PFMT programme, delivered via 
a mHealth application. At three months follow up, there was a significant reduction in both International Consultation of 
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Incontinence Questionnaire: Urinary Incontinence – Short Form (ICIQ-UI SF) and ICIQ Lower Urinary Incontinence 
Symptoms Quality of Life (ICIQ-LUTS qol) scores in the App group when compared to the control group.

A systematic review of six papers assessing the use of mHealth applications in delivering PFMT to patients with SUI 
showed that they caused a decrease in symptoms and an improvement in quality of life.70

With an increase in waiting times to access healthcare services, mHealth applications are an accessible way for 
patients to initiate their own treatment for SUI, without adverse effects, however this type of management may only be 
suitable for the technology literate population.

Selective Noradrenaline Reuptake Inhibitors/Selective Serotonin Reuptake Inhibitors
Duloxetine, a noradrenaline reuptake inhibitor, has been shown to increase contraction of the urethral sphincter during 
filling and thereby improving symptoms of stress or mixed urinary incontinence.71

A double-blind, multicentre, randomised controlled study assigned 1378 patients with predominant SUI to 40 mg 
duloxetine twice daily and 1380 patients to placebo.72 At six weeks, there was a significant reduction in incontinence 
episodes for those in the treatment group with a sustained improvement to symptoms at long term (72 week) follow up.

Litoxetine, a selective serotonin reuptake inhibitor and a mixed serotonin agonist-antagonist, has shown efficacy in 
increasing bladder capacity and urethral sphincter activity in rodents.73 Two double-blind, multicentre, randomised 
controlled trials investigated the use of litoxetine in treating men and women with MUI.73 The first group (RCT1) 
consisted of 198 women, of which 48 were assigned to Litoxetine 40 mg twice daily, 52 in the Litoxetine 20 mg twice 
daily group, 48 to the Litoxetine 10 mg twice daily group and 50 to placebo twice daily. The second group (RCT2) 
consisted of 82 men and women, of whom 53 were assigned to the Litoxetine 30 mg twice daily group and 29 to placebo. 
Significance in reduction of incontinence episodes was only demonstrated in post-hoc analysis of more severe incon-
tinence subgroups, in patients taking Litoxetine 30 mg BD or more. There was one serious adverse event reported 
(somnolence) and milder adverse events, reported in 83 participants, included headache, nausea, vomiting, diarrhoea and 
rash. Further phase III data are required prior to the use of Litoxetine in clinical practice.

Functional Magnetic Stimulation
Functional Magnetic Stimulation (FMS) is a treatment during which electrical activity is administered to a patient sitting 
on a chair, which leads to neuromodulation of the sacral plexus and in turn causes pelvic muscle contraction due to nerve 
depolarisation.74 Contraindications to use of FMS include, but are not limited to, cardiac arrhythmias, cardiac pace-
makers, venous thromboembolism and neurological disorders.75

A prospective study of one hundred patients (60 with SUI and 40 with OAB) received FMS treatment using an FMS 
Tesla Care® chair.76 The treatment programme involved twice weekly twenty-minute sessions for eight weeks. 47% and 
50% of patients in the SUI and OAB groups respectively reported themselves as cured at two month follow up. No 
serious adverse events were reported.

An RCT of 111 women allocated 40 patients to a PFMT group, 37 to a PFMT with FMS and 34 to a control group.75 

Patient reported outcome measures at follow up showed a significant improvement in incontinence severity using the 
King’s Health Questionnaire (KHQ) and the Revised Urinary Incontinence Scale (RUIS) in the two treatment groups 
when compared to the controls. Of note, there was no significant difference in improvement to symptoms between the 
two treatment groups. There was no long term follow up. Further randomised controlled trials will therefore need to be 
conducted on FMS to exclude placebo effect.

Autologous Stem Cell Transplantation
The role of stem cell transplantation in the management of SUI has been researched since 2004.77 The literature 
demonstrates that implantation of stem cell tissue on the external urethral sphincter can lead to its strengthening, thereby 
decreasing leakage with raised intra-abdominal pressures.78 The stem cells used for these purposes can be derived from 
muscles (muscle-derived stem cells, MDSCs) or adipose tissue (adipose tissue-derived stem cells, ADSCs).

A pilot study of five patients who underwent cystoscopic-guided transurethral injections of ADSCs combined with 
collagen showed all patients reported subjective improvement at 12 months.79 Three out of five patients had a negative 
cough test with a full bladder at 12 months. There were no serious adverse events reported. A further small prospective 
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study of ten patients who underwent transurethral and transvaginal implantation of ADSCs, demonstrated a significant 
reduction in the ICIQ-UI SF score at 6 and 24 weeks.80

A prospective study of 12 patients who underwent intrasphincteric MDSC injections, derived from the deltoid muscle, 
reported that three out of twelve were dry at 12 month follow up, with the remaining nine patients reporting a significant 
improvement to their symptoms.81 There were no serious adverse events related to the procedure and two reports of 
urinary tract infections, treated with antibiotics. Similar rates of improvement were demonstrated in a prospective study 
of 80 patients, without serious adverse events.82

Further larger randomised controlled trials should be conducted on stem cell transplantation in women with SUI, 
before its use can be recommended.

Laser
In a randomised controlled trial of 114 patients, 57 were recruited to the Er:YAG laser treatment for SUI and 57 to the 
sham treatment group.83 At three months, 21.4% of patients in the laser group reported being “dry” compared to 3.6% in 
the sham treatment group; the chance of cure was higher in patients diagnosed with mild SUI as baseline. The treatment 
was well tolerated, with a low risk profile including self-limiting vaginal discharge and vaginal dryness in the laser group.

A prospective study of 150 patients allocated 50 patients to treatment of SUI with a tension free vaginal tape (TVT), 
50 to transobturator tape (TOT) and 50 to Er:YAG laser treatment.84 There were similar rates in improvement of 
symptoms at 12 month follow up when compared to baseline across all three treatment groups.

A prospective, double-blinded randomised controlled trial using CO2 laser allocated 63 patients to the treatment 
group and 69 to sham treatment.85 At three month follow up, there was a significant reduction in one hour pad weight in 
the treatment group when compared to the sham group. This was also associated with significant improvements in ICIQ 
UI scores. These results however were not maintained and at six months, one hour pad test weights and ICIQ UI scores 
were similar across both groups.

Radiofrequency Treatment
Transcutaneous temperature-controlled radiofrequency (TTCRF) treatment has been investigated for use in the treatment 
of SUI due to its ability to restore elasticity in vulvovaginal tissue.86

A prospective double-blind randomised controlled trial allocated ten patients to treatment with TTCRF and ten to 
a placebo group.87 The treatment regimen included use of ThermiVa®, a vaginal TTCRF device, for three to five minutes 
in the labia majora/minor and the vaginal canal. At 12 week follow up, there were no significant adverse events and 
a significant reduction in ICIQ UI scores as well as an improvement in overall vaginal health.

A prospective, double-blind randomised controlled trial allocated 42 patients to CO2 laser, 57 to TTCRF and 50 to 
sham treatment.88 In the per protocol group analysis, at 12 month follow up, there was subjective cure in 84.2%, 76.3% 
and 39.5% of patients in the laser, TTCRF and sham treatment groups respectively (p=0.01). Objective cure, defined as 
a negative stress and pad test plus absence of leaking in a 7 day voiding diary, was 50.0%, 55.2% and 18.4% amongst the 
laser, TTCRF and sham groups respectively (p=0.03). Rates of subjective and objective cure between the two treatment 
groups were similar. No significant adverse events were reported.

Platelet Rich Plasma
Platelet rich plasma (PRP) is obtained by centrifugation of autologous blood which is then re-injected into the patient to 
support release of growth factors and therefore tissue regeneration.89 Recent use of PRP has been adopted by many 
specialties, including orthopaedics, plastic surgery, ophthalmology, dermatology and cosmetics and therefore has been 
investigated in the treatment of SUI.90

A prospective study of 26 women with intrinsic sphincter deficiency (ISD) who underwent four PRP injections for 
urodynamic stress incontinence (USI), showed that 80% of patients reported improvement of symptoms with 46% 
reporting being “dry” at three month follow up.91 There were no reported adverse effects.

A further prospective study of 20 patients who underwent two PRP injections also reported significant reduction in 
urinary leakage using the one hour pad test, with 80% of patients reporting an improvement in their SUI symptoms at six 
months.92
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Conclusion
There are promising new treatments emerging for conservative and medical management of urinary incontinence, as 
illustrated in Figures 1 and 2.

BlueWind™ combines patient convenience with treatment efficacy of nerve stimulation. In addition, Vibegron may 
be the answer for patients who cannot tolerate anticholinergics but have contraindications for the use of Mirabegron. 
Further studies assessing long term follow up and outcomes are necessary to provide an evidence base before changing 
guidelines and practice.

The new emerging treatments for SUI remain in pilot experimental phases with few likely to be in routine clinical 
practice in the near future. All require significantly larger studies with long term outcome data before universal adoption.
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