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f İstanbul Medipol International School of Medicine, Istanbul, Turkey 
g Department of Obstetrics and Gynecology, University Central Hospital, Turku, Finland 
h Unit of Reproductive Endocrinology, First Department of Obstetrics and Gynecology, Medical School, Aristotle University of Thessaloniki, Greece 
i Department of Gynecology and Obstetrics, University of Münster, Münster, Germany 
j Second Department of Obstetrics and Gynecology, National and Kapodistrian University of Athens, Greece 
k Department of Women’s and Children’s Health, Karolinska Institutet and Department of Gynecology and Reproductive Medicine, Karolinska University Hospital, 
Stockholm, Sweden 
l Nantes, France Polyclinique de l’Atlantique Saint Herblain. F 44819 St Herblain France, Université de Nantes F, 44093, Nantes, Cedex, France 
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A B S T R A C T   

Introduction: The prevalence of urinary incontinence and of other lower urinary tract symptoms increases after 
the menopause and affects between 38 % and 55 % of women aged over 60 years. While urinary incontinence has 
a profound impact on quality of life, few affected women seek care. 
Aim: The aim of this clinical guide is to provide an evidence-based approach to the management of urinary 
incontinence in postmenopausal women. 
Materials and methods: Literature review and consensus of expert opinion. 
Summary recommendations: Healthcare professionals should consider urinary incontinence a clinical priority and 
develop appropriate diagnostic skills. They should be able to identify and manage any relevant modifiable factors 
that could alleviate the condition. A wide range of treatment options is available. First-line management includes 
lifestyle and behavioral modification, pelvic floor exercises and bladder training. Estrogens and other pharma-
cological interventions are helpful in the treatment of urgency incontinence that does not respond to conser-
vative measures. Third-line therapies (e.g. sacral neuromodulation, intravesical onabotulinum toxin-A injections 
and posterior tibial nerve stimulation) are useful in selected patients with refractory urge incontinence. Surgery 
should be considered in postmenopausal women with stress incontinence. Midurethral slings, including retro-
pubic and transobturator approaches, are safe and effective and should be offered.   

Abbreviations: UI, urinary incontinence; SUI, stress urinary incontinence; UUI, urge urinary incontinence; MUI, mixed urinary incontinence; VVA, vulvovaginal 
atrophy; GSM, genitourinary syndrome of menopause. 
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1. Introduction 

1.1. Definitions and epidemiology 

Urinary incontinence (UI) is defined as a “complaint of involuntary 
loss of urine” [1]. The prevalence of the condition increases with age, 
and it is reported to affect 58%–84% of elderly women [2]. The reported 
prevalence of UI varies widely because of the different definitions and 
assessment tools for diagnosis employed [3]. The general prevalence is 
reported to be between 38 % and 55 % in women over 60 years [4]. 
Despite this high prevalence, UI remains underdiagnosed and under-
treated. Up to half of women may not report incontinence to their 
healthcare provider and this may be due to embarrassment or to the 
belief that UI is a normal part of aging. 

Several types of incontinence exist, and a simplified clinical classi-
fication can be found in Table 1. Stress urinary incontinence (SUI) is 
defined as involuntary loss of urine with increases in abdominal pressure 
such as during exercise or coughing [1]. The main etiology is a poorly 
functioning urethral closure mechanism and a loss of anatomic urethral 
support. Urge urinary incontinence (UUI) is characterized by a sudden 
compelling desire to pass urine that is difficult to postpone [1]. In 
neurologically intact women, UUI is an idiopathic condition. However, 
it is common in women with systemic neurologic disorders (e.g. Par-
kinson disease, multiple sclerosis, pelvic or spinal nerve injury). UUI is 
part of a broader entity known as overactive bladder syndrome, which is 
defined as urinary urgency with or without urgency incontinence, 
frequently associated with increased daytime frequency and nocturia, in 
the absence of proven urinary infection or other disease [5]. The 
symptoms of overactive bladder are due to involuntary contractions of 
the bladder detrusor muscle during the filling phase of the micturition 
cycle. These involuntary contractions are indicated as “detrusor over-
activity” and are related to acetylcholine-induced stimulation of bladder 
muscarinic receptors [6]. Notably, while overactive bladder is a clinical 
diagnosis, detrusor overactivity is identified with urodynamic assess-
ment. Many women with incontinence experience coexisting stress and 
urgency symptoms, called mixed urinary incontinence (MUI). 

The prevalence rates of SUI, UUI and MUI in developed countries are 
12.6 %, 5.3 % and 9.1 %, respectively [2]. The prevalence of overactive 
bladder in women increases with age, from 2% up to 53 %, and has been 
estimated to be 19.1 % for women over 65 years of age [3]. Age, body 
mass index, parity and mode of delivery are the only established risk 
factors for female UI at midlife. The EPINCONT study shows a distinct 
peak in incontinence around the time of menopause, suggesting that the 
menopause-associated anatomical and functional changes of the lower 
genitourinary tract are important contributors to all forms of UI. Thus, 
menopause specialists should be skilled in identifying these changes so 
that they are able to enact timely and personalized interventions. 

These guidelines are written for healthcare professionals and include 

clinical, evidence-based recommendations on the care of post-
menopausal women with non-neurogenic UI. 

1.2. Age- and menopause-related modifications of the lower genitourinary 
tract 

Menopause and aging are strongly associated with the emergence or 
worsening of lower urinary tract dysfunction [7,8]. The lower urinary 
tract shares embryological origins with the female reproductive system 
and it is thus sensitive to the effects of steroid hormones [9]. Sex steroid 
hormones have an important role in the regulation of lower urinary tract 
function and estrogen, androgen and progesterone receptors are 
expressed throughout the lower urinary tract, in particular in structures 
directly related to urinary continence such as the urethra, the vagina and 
the pelvic floor muscles, fascia and ligaments [8,10,11]. 

The role of menopause can be partially explained by the effect of 
estrogen withdrawal on collagen remodeling with the consequent 
negative impact on urethral mobility and urethral closure mechanisms, 
as well as with an increase of collagen in the detrusor smooth muscle, 
which may aggravate overactive bladder symptoms [12,13]. 

The frequent report of lower urinary tract dysfunction at the meno-
pause supports the recent broader definition of the genitourinary syn-
drome of menopause (GSM). It unifies symptoms and signs associated 
with vulvovaginal atrophy (VVA) with lower urinary tract dysfunction 
[14,15]. 

Despite this, the correlation between sex steroids and UI is contro-
versial. A clear association between postmenopausal estrogen with-
drawal and the onset of SUI has not been demonstrated, and high-quality 
evidence is lacking. Some data suggest a relationship between post-
menopausal endogenous sex hormone changes and the presence of SUI 
in women not taking menopausal hormone therapy [16]. There is more 
evidence to show an association between estrogen deficiency and 
overactive bladder after the menopause [17]. 

On the other hand, it is difficult to differentiate the specific contri-
bution of estrogen withdrawal from that of the aging process per se. The 
role of the natural aging process in the development of lower urinary 
tract dysfunction is controversial. Whether it is an inevitable part of the 
aging process or whether it reflects pathology is uncertain [18]. 
Furthermore, it is unclear what regions of the lower urinary tract are 
most affected by the aging process: the contracting detrusor, the outflow 
tract, bladder-filling sensation mechanisms, or the central and periph-
eral control of lower urinary tract function. The known cumulative 
changes related to the aging process that can exert a long-term impact on 
the urinary tract are inflammation and progressive ischemia in the lower 
urinary tract or in its nerve supply [19–21]. These multiple causes 
should be considered in postmenopausal women with GSM and lower 
urinary tract dysfunction, particularly when selecting therapeutic 
strategies. 

1.3. The role of the microbiome in postmenopausal women 

Declining estrogen levels at the menopause affects the vaginal 
microbiome. It is well established that sex hormones play a role in 
regulating the vaginal and intestinal microbiota and that the microbiota 
itself may modify mucosal estrogen levels [22]. Estrogen contributes to 
vaginal epithelium maturation through glycogen deposition. Glycogen 
is metabolized by resident bacterial communities to produce organic 
acids (lactate) which are thought to protect the integrity of the genital 
tract and reduce the risk of infections [23,24]. A recent study on the 
composition of the vaginal microbiota in pre-, peri- and postmenopausal 
women found significant associations between vaginal bacterial 
composition with both menopause stage and signs of vaginal atrophy 
[25]. 

However, whether sex hormones affect the urobiome in the same 
manner as the vaginal microbiome needs further investigation. Results 
from a recent cross-sectional study support this hypothesis. It found that 

Table 1 
Urinary incontinence: simplified clinical classification and pathophysiology.  

Urinary 
incontinence 
type 

Clinical definition Main pathophysiological 
mechanism 

Stress urinary 
incontinence 
(SUI) 

Involuntary loss of urine 
with increases in abdominal 
pressure such as during 
exercise or coughing 

Poorly functioning urethral 
closure mechanism and a loss of 
anatomic urethral support 

Urge urinary 
incontinence 
(UUI) 

Urinary incontinence 
characterized by a sudden 
compelling desire to pass 
urine that is difficult to 
postpone 

Involuntary contractions of the 
bladder detrusor muscle during 
the filling phase of the 
micturition cycle 

Mixed urinary 
incontinence 

The presence of both stress 
and urge incontinence 

The presence of concomitant 
defective urethral closure or 
support mechanisms and of 
detrusor overactivity  
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urinary microbial diversity was higher in postmenopausal women not 
taking menopausal hormone therapy than in premenopausal women 
[26,27]. The inter-relationship between microbial presence in the 
bladder and lower urinary tract symptoms is unclear [28]. However, 
growing evidence suggests that urinary microbiota may play a role in 
certain urinary disorders such as UUI and may alter the efficacy of UUI 
treatments in women [29–32]. 

2. Diagnosis and assessment of urinary incontinence 

After the menopause, different types of incontinence often coexist. 
Thus, specific attention should be devoted to characterizing the type of 
incontinence and the presence of comorbidities. The classification of UI 
into stress, urgency or mixed is essentially clinical. General history 
should include questions that can help to establish the predominant type 
of incontinence and the association with voiding and storage symptoms. 
Further questioning on frequency and severity of the symptoms is 
essential for treatment planning and to counsel women. Information on 
the type and size of diapers along with the frequency of pad replacement 
is helpful to quantify the leakage. In the presence of MUI, assessment of 
which component is the most bothersome or occurs more frequently is 
key to appropriate clinical management. 

Potential reversible causes should be assessed and treated. These 
include urinary tract infections, excessive fluid intake, medications that 
may worsen UI (such as diuretics, alpha blockers, ACE inhibitors) and 
voiding dysfunctions. Voiding pattern should be documented. The fre-
quency of urination, both day and night, should be assessed [33]. Uri-
nalysis should be used to identify urinary tract infections, glycosuria or 
hematuria that may be associated with urinary incontinence. A written 
voiding diary can provide information about potential modifiable fac-
tors associated with incontinence episodes. Post-void urinary residue 
assessment is recommended when pelvic organ prolapse is present or 
when the patient reports the sensation of incomplete or unsatisfactory 
voiding. Assessment of bladder emptying by measuring post-void re-
sidual volume is also recommended when SUI surgery is planned: up to 
one-third of total voided volume is considered normal [34]. 

Other reversible comorbidities such as obesity, constipation and 
depression should be evaluated and treated. However, the presence of 
any of these conditions should not be considered a reason to postpone or 
avoid incontinence treatment. Pelvic examination should assess the 
presence of vulvovaginal atrophy (VVA), pelvic floor muscle abnor-
mality and pelvic organ prolapse. Pelvic floor muscle integrity and 
function should be evaluated to identify women who are unable to 
correctly contract their pelvic floor muscles. These patients can benefit 
from supervised pelvic floor muscle training. 

The clinical workup of UI should identify women who need specialist 
referral. When the diagnosis is unclear or when conservative measures 
fail to improve symptoms, timely referral to a specialist is mandatory so 
to avoid unwanted delays in treatment. Referrals should be undertaken 
in accordance with local care pathways. The presence of hematuria, 
pain, recurrent urinary tract infections, previous oncological or pelvic 
floor reconstructive surgery or radiotherapy, constant leakage suggest-
ing fistula and detection of clinically relevant voiding dysfunctions are 
the main reasons for specialist referral [33]. 

More sophisticated tests such as urodynamic studies or urethro- 
cystoscopy are used when specific information about bladder and ure-
thral physiology are needed to better define the type of UI or to plan 
treatment. At present urodynamic assessment is not recommended in the 
evaluation of uncomplicated urinary incontinence or before surgical 
treatment for uncomplicated SUI [35]. However, after the menopause, 
urodynamic studies are often required to evaluate bladder or urethral 
function and to plan treatment options [36]. 

3. Management of incontinence 

Urinary incontinence can be managed successfully in primary care 

for most women, but there may be significant differences in manage-
ment and referral care pathways across local healthcare systems. Vari-
ables that should be considered in treatment selection include: which 
type of UI is present, the woman’s goals and expectations, and 
treatment-related risks or adverse effects. It is important that women are 
fully aware of the benefits and risks and side-effects of all treatment 
options. Some women prefer to try all conservative options before 
moving to more invasive treatments. Others may prioritize expediency 
or efficacy, and so more readily accept the risks of surgery or of other 
more invasive approaches. 

3.1. Conservative management 

Conservative interventions include lifestyle interventions, behav-
ioral therapies, including bladder training, physical therapies such as 
pelvic floor muscle training with or without biofeedback, electrical or 
magnetic stimulation and voiding pattern modification. 

3.1.1. Lifestyle interventions and behavioral therapies 
Initial management of urinary incontinence can begin with a non- 

invasive approach. Lifestyle modifications include smoking cessation, 
weight loss, management of constipation, timed voiding during the day, 
fluid intake management, and reduction in consumption of caffeine and 
alcohol [37–39]. Timed voiding and fluid restriction are effective 
first-line strategies, especially for women with UUI [40,41]. 

Bladder training consists of patient education aimed at correcting 
frequent urination, improving bladder control, prolonging voiding in-
tervals, increasing bladder capacity, reducing the number of inconti-
nence episodes, and ultimately regaining confidence in controlling 
bladder function. Bladder training aiming to decrease voiding frequency 
to every two to three hours is useful in women with UUI or MUI; how-
ever, its effectiveness diminishes after treatment cessation [42]. 

3.1.2. Pelvic floor muscle training 
Pelvic floor muscle training is a supervised treatment that involves 

exercises to increase awareness of and strengthen the pelvic floor mus-
cles. The main aim is to improve pelvic floor muscle function in terms of 
strength, endurance and co-ordination. 

Through pelvic floor muscle training, a woman can improve 
muscular support of the bladder neck and the proximal urethra before 
and during an increase in intra-abdominal pressure, thus preventing 
stress-associated urine leakage [43]. In the context of UUI, pelvic floor 
muscle training can provide the ability to inhibit detrusor contractions 
by repeated and conscious muscle contractions [44]. However, the 
timing, number, intensity and duration of pelvic floor muscle contrac-
tions considered sufficient to reduce detrusor contraction are undeter-
mined [45]. 

Other treatments can be used in combination with pelvic floor 
muscle training. However, a recent review of 13 trials evaluating a 
combination of pelvic floor muscle training and another active treat-
ment to treat all types of urine leakage concluded that there was 
insufficient evidence to say whether or not the addition of pelvic floor 
muscle training to another active treatment improves either UI or 
quality of life when compared with the same active treatment alone 
[46]. 

3.2. Medical interventions 

3.2.1. Pharmacological approaches 
The main drug strategies for UI consist of menopausal hormone 

therapy, drugs targeting UUI, drugs targeting SUI and drugs with a 
balanced activity over SUI and UUI. Healthcare professionals should be 
familiar with all these options and with their specific benefit/risk pro-
files, so to be able to personalize their approach. 
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3.2.1.1. Estrogens and selective estrogen receptor modulators. Estrogens 
have been used to treat incontinence in postmenopausal women for 
many years, either alone or in combination with other drugs (such as 
anticholinergic agents) and there is evidence that urinary incontinence 
may improve with local estrogen treatment [47–50]. There is insuffi-
cient high-quality data to support the use of vaginal estrogens for SUI 
after the menopause. However, the evidence regarding local estrogens 
and overactive bladder in postmenopausal women is robust [7]. Local 
estrogen therapy improves voiding function and decreases the risk of 
developing overactive bladder symptoms [51]. The most recent 
meta-analysis supports the use of local estrogen in the treatment of UUI 
and bladder overactivity with a safe and effective profile [52]. 

Vaginal estrogens cause changes in autonomic and sensory vaginal 
innervation and may decrease urothelial damage, inflammatory cell 
infiltration and muscular atrophy [53]. New non-genomic targets for 
estrogens are under study. One of the most relevant are the 
voltage-gated big potassium or BK channels. These channels regulate 
human detrusor smooth muscle function. Recent data suggest a possible 
role of estradiol in the activation of BK channels in human detrusor 
smooth muscle cells whereby it decreases excitability and contractility 
[54]. 

A recent meta-analysis on the effect of local estrogen treatment for UI 
and overactive bladder shows changes in subjective and urodynamic 
variables in favor of vaginal estrogens compared with placebo. No 
obvious differences in efficacy were found for the combined use of an-
ticholinergics plus local estrogen [55,56]. Thus, there is robust evidence 
that urinary incontinence is improved with local estrogen treatment 
after the menopause. 

Surprisingly, systemic menopausal hormone therapy seems to 
worsen urinary incontinence. However, the evidence base consists 
mainly of large epidemiological studies primarily investigating the use 
of systemic menopausal hormone therapy in the prevention of cardio-
vascular disease and osteoporosis, with UI being investigated as a sec-
ondary outcome [57–59]. In the randomized Women’s Health Initiative 
(WHI) trial, continent women receiving estrogen, with or without a 
progestogen, were approximately twice as likely to have developed SUI 
at 1 year compared with women receiving placebo [58,60]. However, 
the data regarding incontinence represents a sub-group post-hoc anal-
ysis and the instruments used to diagnose incontinence were not 
designed to assess urinary incontinence type or severity. Therefore, 
these data need to be interpreted with caution. To date, there is no ev-
idence for the efficacy of systemic estrogen treatment for any form of 
incontinence. 

Preliminary evidence suggests that the selective estrogen receptor 
modulator ospemifene may have a role in decreasing bladder over-
activity in women with postmenopausal VVA [61,62]. A retrospective 
series of patients with VVA and concomitant overactive bladder symp-
toms and a more recent prospective study of postmenopausal women 
with refractory bladder overactivity suggest that ospemifene may 
decrease urgency. However, the studies are limited by their small sam-
ple sizes and further research is needed [63,64]. 

3.2.1.2. Non-estrogen targeted pharmacological therapies 
3.2.1.2.1. Drug treatments for UUI and overactive bladder. Anticho-

linergic drugs and mirabegron (a beta-3 agonist) are the core pharma-
cological treatments of UUI. 

Anticholinergics are used as second-line treatment for UUI and 
bladder overactivity. Anticholinergic drugs differ in muscarinic receptor 
affinity, pharmacokinetic properties and formulation. There are six FDA- 
approved medications for UUI (darifenacin, oxybutynin, fesoterodine, 
solifenacin, tolterodine, trospium). These medications block muscarinic 
receptors in the smooth muscle of the bladder, thereby inhibiting 
detrusor contraction. Anticholinergics are associated with a moderate 
improvement in urgency and frequency in women with UUI. Several 
studies show superiority compared with placebo but there is limited 

evidence that any anticholinergic drug is superior to another for cure or 
improvement of UUI [65,66]. Discontinuation because of adverse effects 
such as dry mouth, constipation, blurred vision or fatigue is frequent. 
Contraindications to anticholinergic medications include untreated 
narrow-angle glaucoma and cardiac arrhythmias. A recent longitudinal 
cohort study showed a risk of deterioration in cognitive function and 
brain atrophy with prolonged use of anticholinergics, particularly in the 
elderly [67]. 

A beta-3 adrenergic agonist (mirabegron) is also available. Stimu-
lation of beta-3 adrenergic receptors stimulates relaxation of bladder 
smooth muscle, with a consequent increase in urine storage capacity. 
Mirabegron has resulted in a significant reduction of UUI episodes 
compared with placebo in several trials [68,69]. The most common 
adverse events of mirabegron are hypertension, nasopharyngitis and 
urinary tract infection. In general, the cardiovascular safety of mirabe-
gron is comparable with that of anticholinergics. However, mirabegron 
should be not offered to patients with uncontrolled hypertension. 

3.2.1.2.2. Combining pharmacological therapies. A tailored approach 
to optimize the therapeutic widow and to minimize side-effects is often 
required, particularly in elderly women. Thus, different therapeutic 
approaches can be combined to decrease the dose of each compound or 
to achieve a synergistic effect, enhancing efficacy and decreasing 
adverse effects. 

Evidence regarding the synergistic use of vaginal estrogen therapy 
along with anticholinergics in the management of postmenopausal 
women with overactive bladder is contradictory [70,71]. The combined 
use of anticholinergics and mirabegron may provide synergistic effects 
in women who have an insufficient response to monotherapy. A ran-
domized controlled trial in patients who had inadequate response to 
anticholinergic monotherapy demonstrated an improvement in UI 
symptoms with combination treatment with mirabegron as compared 
with dose escalation of anticholinergics [72]. 

Pharmacological therapy should be considered in patients with UI 
for whom conservative management has failed. Combination therapy 
should be considered for UI that is refractory to initial drug treatment. 
Extended-release formulations and combination therapy should be 
considered whenever possible in order to reduce adverse effects. 

3.2.1.2.3. Treatment of refractory UUI and overactive bladder. There 
are 3 FDA-approved treatments for women with persistent urgency in-
continence symptoms or intolerance to medications. All of these treat-
ments are based on changes in neural control. 

Onabotulinum toxin A (onabotA, 100 UI) blocks the presynaptic 
release of acetylcholine, thus decreasing muscarinic receptor activation 
and detrusor contraction. The drug is injected into the bladder through a 
cystoscope with local anesthetic in an office setting. Onabotulinum toxin 
A has been licensed in Europe to treat overactive bladder with persistent 
or refractory UUI since 2011. Treatment is effective in approximately 65 
% of patients for approximately 6–12 months [73,74]. The most 
important adverse events are urinary tract infections and an increase in 
post-void urinary residue that may require temporary intermittent 
catheterization. Women selected for this option must therefore be 
willing and able to perform clean self-catheterization. 

Sacral neuromodulation is an outpatient surgical procedure in which 
sacral nerve stimulation occurs through electrodes placed in the S3 fo-
ramen. When a short-term test has proved the treatment to be effective 
for the individual, a permanent external stimulator can be implanted. 
After implantation, approximately 60%–90% of women report 
improvement and 30%–50% report cure [75]. 

Posterior tibial nerve stimulation is an office procedure consisting of 
12 weekly 30-minute sessions. A small acupuncture needle is placed 
posterior and superior to the medial malleolus to stimulate the posterior 
tibial nerve peripherally and to modulate the sacral nerve plexus 
through the S2-S4 nerves. The exact mechanism of action of posterior 
tibial nerve stimulation on bladder function is unclear but it is likely 
mediated through the retrograde stimulation of the sacral nerve plexus. 
Systematic reviews of randomized trials and both retrospective and 
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prospective observational studies report success rates of 54–93 %, with 
low rates of transient local adverse events and efficacy similar to that of 
anticholinergic medications [76,77]. 

At present, the literature suggests that the main mechanism of action 
of neuromodulation is the plastic reorganization of the cortical network 
triggered by peripheral neurostimulation [78,79]. All these treatments 
are effective for selected patients and should be offered to post-
menopausal women with UUI that is refractory to behavioral and 
pharmacological therapy. 

3.2.2. Laser treatment 
Laser therapy is approved as a non-invasive treatment for VVA and is 

currently being tested for its potential role in alleviating the symptoms 
of mild pelvic organ prolapse and urinary incontinence. 

While claims regarding these potential applications of lasers are 
growing, the histological effects on the vaginal wall remain unclear. 
Furthermore, no effects on surgical dissection or on reconstructive pel-
vic or anti-incontinence surgery have been demonstrated so far. Laser 
energy seems to normalize the cycle of collagen formation and break-
down. The photo-thermal effect of a laser beam causes the shrinkage of 
mucosal tissues and induces the formation of new collagen fibers [80, 
81]. 

The available evidence suggests that laser therapy is an effective non- 
hormonal option for the treatment of VVA. However, its long-term ef-
ficacy and safety need to be established [82–84]. The role of laser 
therapy in the management of UI remains to be defined. Laser energy has 
been proposed for the management of mild to moderate SUI. The 
available data comprise only short-term observational studies without a 
control or placebo group. In these trials the cure rate of SUI after a laser 
procedure was reported to be between 62 % and 78 % [85–87]. A recent 
review summarizing the evidence on the risks and benefits of laser 
therapy for SUI concluded that, despite the short-term data suggesting a 
beneficial effect, there is still insufficient evidence to offer it as an 
alternative over the gold standard approaches (pelvic floor muscle 
training, midurethral slings) [88]. 

Thus, laser technology may hold promise for the future treatment of 
lower urinary tract symptoms in selected women with GSM. However, 
well-designed randomized trials are needed and data on long-term ef-
ficacy and safety should be accrued before this technique is used 
extensively for the treatment of urinary incontinence or pelvic organ 
prolapse. 

3.2.3. Surgical approaches 
Patients whose SUI symptoms persist despite conservative measures 

may be candidates for surgery. In surgical planning, it is important to 
consider that postmenopausal women may be at a different baseline 
compared with their younger counterparts, in that urethral and voiding 
function may be poorer and concomitant urgency may be more com-
mon. Surgical options include mid-urethral slings, urethral bulking in-
jections and retropubic suspensions. Overall, surgery is highly effective, 
with median cure rates of 84.4 % [89]. 

3.2.3.1. Mid-urethral slings. The most commonly adopted surgical pro-
cedure is the placement of a mid-urethral sling, owing to evidence of 
good long-term efficacy and the minimally invasive approach used. The 
synthetic sling is inserted with either a retropubic or a transobturator 
approach and this is usually performed in an outpatient setting. The 
documented long-term efficacy ranges between 42 % and 92 %, with low 
rates of complications [90]. 

Recently, concerns have been raised about the use of synthetic 
meshes for the transvaginal treatment of pelvic organ prolapse. This is 
primarily due to the risk of complications, including mesh exposure/ 
erosion, dyspareunia, infections, and pain. The FDA has issued a series of 
statements concluding that serious complications associated with 
transvaginal mesh for pelvic organ prolapse repair are not uncommon. 

However, the FDA emphasized that there are no data to recommend 
against using mid-urethral slings to treat SUI. 

The Trial of Mid-Urethral Slings, a multicenter randomized trial of 
597 women comparing retropubic versus transobturator slings with a 
medium follow-up of two years, showed equivalent subjective and 
objective cure rates between the two approaches. A higher rate of 
bladder perforation and voiding dysfunction was found in the retropubic 
group and more neurologic symptoms (leg weakness or groin numbness) 
in the transobturator group [91]. 

A recent meta-analysis confirmed the superiority of mid-urethral 
slings over other surgical approaches for the treatment of primary fe-
male SUI. The comparison of insertion by the retropubic and trans-
obturator routes showed a higher objective cure rate in favor of the 
retropubic slings but at the cost of higher risks of intraoperative com-
plications and voiding symptoms [92]. The available long-term longi-
tudinal data show a 90 % objective cure rate and a 77 % subjective cure 
rate, with no long-term adverse effects after 10 years of follow-up for 
both approaches [93]. 

In the interest of minimizing invasiveness and operative time, and 
because of the potential for fewer complications, single-incision mini- 
slings have gained popularity. However, preliminary studies suggest 
that mini-slings have lower subjective and objective cure rates and 
higher reoperation rates than traditional mid-urethral slings [92]. To 
date, level 1 data are still needed to compare the efficacy of mini-slings 
with that of retropubic and transobturator slings. 

Given the similar efficacy and safety, the choice of sling can be based 
on adverse events of concern to the patient. Risks of mid-urethral slings 
include bleeding, pain, infection, de novo urgency, urinary retention, 
and failure of treatment. 

In postmenopausal women, voiding dysfunction can follow the 
insertion of a mid-urethral sling, in the form of either persistence of an 
urgency that preceded sling placement or as a de novo urgency. Causes 
of de novo urgency include urinary tract infection, obstruction and 
urinary tract perforation; de novo urgency can also be idiopathic. In 
patients in whom there is no documented infection or when established 
treatments for overactive bladder do not alleviate symptoms, obstruc-
tion or urinary tract perforation should be investigated. 

3.2.3.2. Urethral bulking injections. Women with SUI can undergo in-
jection of urethral bulking agents. This minimally invasive, well- 
tolerated and simple procedure can be performed in an outpatient 
setting. The bulking material is injected under the urethral mucosal 
layer to increase outflow resistance. High-quality multicenter random-
ized trials are lacking, but systematic reviews suggest lower success rates 
compared with sling procedures and that benefits are short-term. Cure 
rates with injectable bulking agents range from 24.8 % to 36.9 % of 
women at 12-month follow-up [94]. At present, urethral bulking agents 
should be not offered as first-line treatment, particularly in patients 
desiring a long-term solution for SUI. Urethral bulking agents could be 
considered in specific postmenopausal populations such as women with 
recurrent or persistent SUI or in the elderly, for whom a minimally 
invasive approach is preferred. 

3.2.3.3. Retropubic suspension. Historically, the standard surgery for 
stress incontinence included retropubic urethropexy (Burch colposus-
pension) or a pubovaginal sling. The Burch colposuspension involves 
elevating the anterior vaginal wall to the ileo-pectineal ligament using 
either laparotomy or laparoscopy [95]. Laparoscopic colposuspension 
shows comparable subjective and objective outcome to open colposus-
pension in the short to medium term [96]. Laparoscopic colposus-
pension can be recommended for the surgical treatment of SUI in women 
by surgeons with appropriate training and expertise and can be an 
alternative for those women for whom a mid-urethral sling cannot be 
used. 

The autologous sling procedure requires picking a strip of rectus 
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fascia, placing it transvaginally through the retropubic space, and 
securing it superiorly to the rectus fascia. 

A multicenter randomized controlled trial of these two procedures in 
655 women showed similar success rates (66 % vs 49 %; P < .001), with 
higher voiding dysfunction rates for the pubovaginal sling compared 
with the Burch colposuspension [97]. 

4. Future directions 

The prevention of lower urinary tract symptoms, particularly in 
selected populations such as postmenopausal or elderly women, is an 
exciting area of research that has the potential to reduce the burden of 
urinary incontinence. After the menopause, several factors contribute to 
lower urinary tract symptoms and the therapeutic approach to condi-
tions such as UI is challenging and, in some cases, disappointing. Urinary 
biomarkers are an ongoing area of research, and several clinical trials 
are underway to identify the role of urinary nerve growth factor, pros-
taglandin E2, ATP and others as potential biomarkers for overactive 
bladder syndrome so as to possibly identify at risk-women or to predict 
treatment response. New alternatives for treatment of lower urinary 
tract dysfunction are under study. In particular, potentially useful new 
therapeutic molecular targets (such as adenosine A1 receptor and 
transforming growth factor beta pathway modulators) have been iden-
tified. They may lead to new drugs affecting different levels of the 
micturition reflex. These new approaches offer a broader set of molec-
ular targets to increase the therapeutic armamentarium. 

5. Conclusions 

Urinary incontinence is common in women at midlife and beyond. 
Incontinence causes embarrassment and depression and limits activities 
and social interactions. Many effective treatment options exist. Health-
care professionals are in a key position to assess and manage the prob-
lem. Successful treatment depends on accurate diagnosis of the type of 
incontinence, identification and treatment of any modifiable contrib-
uting factors and a personalized therapeutic approach. Specialist referral 
is mandatory for the management of complex cases. Effective and 
personalized care of urinary incontinence should be a healthcare pri-
ority so that women do not suffer unnecessarily from this common 
debilitating condition. 
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