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ABSTRACT

Lower urinary tract symptoms (LUTS) are highly prevalent in men and increase
with age. Because LUTS are common among elderly men, they are usually
considered synonymous with benign prostatic hyperplasia (BPH). Drugs should be
the first-line treatment for BPH and surgical intervention should be performed only
when there are complications or LUTS refractory to medical treatment. In addition
to medical treatment, several minimally invasive therapies, such as thermal
therapy, prostatic lift, laser evaporation, or laser enucleation techniques have been
developed. Recent investigations have also revealed that bladder dysfunction such
as detrusor overactivity and detrusor underactivity may also contribute to male
LUTS. In the treatment of LUTS suggestive of BPH (LUTS/BPH), the following
questions should be considered: Is there an obstruction? Are we treating BPH
or LUTS? Can management targeting BPH reduce LUTS? Should patients with
LUTS be treated before bladder outlet obstruction is confirmed? What is the role
of transurethral resection of the prostate (TURP) nowadays? Will new techniques
provide better outcomes than TURP? This article discusses the current consensus
and controversies in the treatment of LUTS/BPH.
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SURGICAL VERSUS DRUG MANAGEMENT OF
MALE LOWER URINARY TRACT SYMPTOMS/
BENIGN PROSTATIC HYPERPLASIA

n past years, benign prostatic hyperplasia (BPH)
Zwas a surgical disease. In men with moderate to
severe lower urinary tract symptoms (LUTS) and a
large postvoid residual (PVR) volume, bladder stone
formation, gross hematuria, recurrent urinary tract
infection, or upper urinary tract deterioration, surgical
intervention using open prostatectomy or transurethral
resection of the prostate (TURP) was indicated for rapid
relief of LUTS [1]. With the advent of medical therapies,
nowadays <10% of men with LUTS/BPH are treated
surgically. In a trial combining doxazosin and finasteride,
significant improvements in the BPH Impact Index and
International Prostate Symptom Score (IPSS) — quality
of life (QoL) scores were observed in men assigned
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to combined treatment groups compared with those
assigned to placebo. Most patients with LUTS/BPH
can be successfully managed by medical treatment [2].
Initial treatment of LUTS/BPH with alpha-adrenoceptor
antagonists to target bladder outlet obstruction (BOO)
can be given before an accurate diagnosis is made [3]. In
patients with a large prostate volume >30 mL, combined
alpha-blockers and 5-alpha-reductase inhibitors can
effectively reduce the prostatic size by 25% and relieve
LUTS [4]. Combination therapy with dutasteride
plus tamsulosin also provided significantly superior
improvements in patient-reported QoL and treatment
satisfaction compared with either monotherapy at 4
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years in men with a moderate-to-severe IPSS. Less
than 5% of men treated had complications and needed
surgical intervention at the 4-year follow-up [5].

However, there is no consensus regarding the most
appropriate timing for surgical intervention in men
with LUTS/BPH. Progression of symptoms after long-
term medical treatment, occurrence of complications,
and patient preference are all indications for surgical
intervention. However, many patients refuse surgery
because they are afraid of developing urinary
incontinence after surgery. With the advent of
minimally invasive prostatic surgery, bleeding and
postoperative pain can be reduced to a minimum, and
patients’ acceptance of surgical intervention can also
be increased [6]. Therefore, more patients with LUTS
refractory to medical treatment are being encouraged
to receive minimally invasive prostatic surgery such as
laser TURP, even if their prostate volume is small. The
results of surgical intervention might not be as good
as open prostatectomy, especially in men with storage
predominant symptoms after medication for BPH and
BOO. We believe an accurate diagnosis and identification
of the cause of male LUTS is paramount and can help to
improve the quality of treatment. Urodynamic pressure-
flow study or video-urodynamic study is mandatory in
male patients who desire surgery [7].

OVERACTIVE BLADDER AND BENIGN
PROSTATIC HYPERPLASIA — SHOULD
ANTIMUSCARINIC AGENTS BE THE FIRST-LINE
TREATMENT?

Benign prostatic obstruction (BPO) due to BPH is
commonly seen in men with LUTS after the age of 60
years [8]. A high incidence of detrusor overactivity
(DO) was found in patients with BPO (80.9%), and a
low incidence of BPO in patients without DO (11.5%)
suggesting the bladder dysfunction is highly associated
with and secondary to bladder outlet dysfunction.
Interestingly, 39.3% of patients without BPO had
DO, indicating that DO can develop without a strong
dependence on aging or bladder outlet dysfunction [9,10].

Overactive bladder (OAB) symptoms in men are not
only often caused by bladder dysfunction such as DO
or detrusor hyperactivity and inadequate contractility
(DHIC) but also frequently occur in patients with
BOO, including BPH, bladder neck dysfunction, and
poor relaxation of the urethral sphincter [11]. In a
previously reported cohort with both storage and voiding
symptoms, increasing age was associated with increased
incidence of DO and DHIC, especially in men over
76 years old [11]. Men younger than 65 years show a
higher incidence of hypersensitive bladder.

A multinational large scale study revealed that 90% of
men 50-80 years old suffer from potentially troublesome
LUTS, and many men have both storage and voiding
symptoms [12]. OAB symptoms comprise the same
symptoms as storage LUTS in BPH and prevalence
increases with age. Since most men with OAB do not
experience incontinence, men with storage LUTS are
often misdiagnosed with clinical BPH and are often
undergo unnecessary prostate surgery when alpha-blocker
therapy has failed [13].

The use of antimuscarinic agents has been the mainstay
of pharmacological treatment of patients with an OAB.
Treatment of OAB symptoms by antimuscarinic agents
can target urothelial dysfunction without too much
affecting detrusor contractility. Combination therapy
for BOO and OAB involving an alpha-blocker and an
antimuscarinic agent is rational and has little effect on
voiding efficiency [14].

An increase in difficult urination and PVR are two
adverse events previously believed to be associated
with antimuscarinic therapy for BOO and OAB.
However, recent studies have shown that, in fact,
treatment with combined antimuscarinic agents and
alpha-blockers does not cause these hypothetical
adverse events [14]. Based on reported evidence,
patients with BOO and OAB were able to obtain
improvement in storage LUTS from antimuscarinic
treatment without influencing voiding efficiency [15].
The voiding efficiency and PVR did not significantly
change, suggesting that the suppression of muscarinic
receptor hyperactivity by antimuscarinic agents is not
accompanied by a decrease in detrusor work in the
absence of severe BOO.

UNDERACTIVE BLADDER AND BENIGN
PROSTATIC HYPERPLASIA — WILL
TRANSURETHRAL RESECTION OF THE
PROSTATE BENEFIT PATIENTS?

Chronic urinary retention is a debilitating bladder disorder
that greatly impacts QoL as well as health. In elderly
patients with chronic medical disease (such as diabetes
mellitus [DM] and chronic heart failure) or neurological
diseases (such as cerebrovascular accident, Parkinson’s
disease, and dementia), chronic urinary retention due to
an underactive bladder (UAB) is frequently encountered
and difficult to manage. The pathophysiology of chronic
urinary retention may involve neurogenic, myogenic,
and bladder outlet pathologies [16]. Patients with UAB
usually have a diminished bladder fullness or urgency
sensation and cannot contract the detrusor sufficiently to
complete bladder emptying. Patients with UAB usually
void with abdominal straining, and an intermittent flow
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pattern is noted. The bladder sensation may be normal,
or the first sensation or urge sensation is reduced [17].

UAB in elderly patients usually presents with difficult
urination, urinary retention, and LUTS. Urodynamic
detrusor underactivity (DU) was found in nearly two-
thirds of incontinent institutionalized elderly [18]. DU
is also common in older patients, in those with general
weakness and medical diseases such as DM, debilitating
disease, and cancer in the terminal stage and after major
surgery [19]. UAB may be chronic or temporary. In
clinical practice, we have observed patients with BOO
and normal detrusor contractility who developed transient
DU after TURP or immediately after an acute illness
such as a stroke. These patients may regain spontaneous
voiding within 1-3 months. However, some patients
develop chronic DU and spontaneous voiding may not
return in the short term.

Patients with chronic urinary retention usually have low
voiding pressure or DU. In video-urodynamic study, it is
difficult to differentiate whether patients have BOO or
not. Chronic BOO can result in structural and functional
changes in the bladder wall. Detrusor contractility may
be reduced in patients with chronic urinary retention or
a large PVR due to BPH with BOO [20]. Patients with
chronic BOO might also have a low detrusor pressure
and large PVR. Differentiation between idiopathic DU
and DU resulting from chronic BOO is not an easy task.
The total prostate volume (TPV) and cystoscopy should
be checked for the possible existence of BOO due to an
enlarged prostate. Patients with clinical UAB and a TPV
>40 mL are likely to have BOO, but patients with a TPV
<30 mL might not have prostate obstruction.

Detrusor, bladder neck, and wurethral sphincter
dysfunction are usually characterized as motor neuron
diseases [21]. Afferent nerves of the pudendal nerve
are postulated to have a potential modulatory effect on
sympathetic neuronal control in various neuropathic and
nonneuropathic bladder dysfunctions [22]. Bladder neck
dysfunction seems to represent sympathetic hyperactivity
or dysfunction and poor accommodation, which are
considered secondary to abnormal adrenergic detrusor
innervation [23]. Clinically, transurethral incision of
the bladder neck (TUI-BN) or TURP to ablate urethral
smooth muscle not only disrupts the continuity of the
tight bladder neck but also might abolish the inhibitory
effect on detrusor contractility [24]. Patients with
idiopathic DU may regain adequate detrusor contractility
and resume spontaneous voiding [25,26]. A poorly
relaxed urethral sphincter is thought to cause increased
urethral afferent activity, which inhibits bladder afferent
signaling leading to poor bladder sensation and UAB.
Therefore, application of sacral neuromodulation in

patients with Fowler’s syndrome can restore normal
voiding [27]. Patients with stroke and incomplete bladder
emptying might also develop UAB/DU due to spasticity
of the external sphincter [28]. In young men with LUTS,
bladder neck dysfunction, dysfunctional voiding, and
DU are the main urodynamic abnormalities [29,30].
Treatment targeting the bladder, urethral smooth muscle,
or urethral sphincter hyperactivity might restore normal
detrusor contractility and improve voiding efficiency
in patients without BPO who have incomplete bladder
emptying.

We have previously performed TUI-BN to decrease
bladder outlet resistance in patients with UAB and
DU [25]. Postoperative video-urodynamic study revealed
that detrusor pressure increased significantly compared
with baseline data in patients who had low detrusor
contractility or DU before the operation (from 8.7 +
9.8 to 28.3 + 13.8 cmH,O, P = 0.021). Four (67%) of 6
patients with DU could void with the aid of abdominal
pressure after TUI-BN. Interestingly, we observed a
recovery of detrusor contractility in some patients after
the surgical procedure. This phenomenon is observed not
only in neurogenic bladder but also in nonneurogenic
DU [24,26], suggesting a micturition facilitating reflex
might be triggered after TUI-BN.

It is also possible that the inhibitory effect of adrenergic
hyperactivity on detrusor contractility can be modulated
after TUI-BN, resulting in recovery of detrusor function
that was inhibited through unknown mechanisms.
In a recent clinical study, 78.9% of patients with an
acontractile bladder had significant return of detrusor
contractility after laser enucleation of the prostate [31].
Since the prostatic urethra is innervated mainly by the
sympathetic adrenergic nerves, ablation of the prostatic
urethra might abolish the sympathetic hyperactivity
which inhibits detrusor contractility.

SURGICAL PROCEDURE FOR BENIGN
PROSTATIC HYPERPLASIA — DO NEW
TECHNIQUES PROVIDE BETTER OUTCOMES?

TURP is the gold standard surgical procedure for
male LUTS due to an enlarged prostate after the
failure of medical treatment. The procedure, although
not complication-free, has been accepted as safe and
effective for elderly men for more than 50 years.
Open prostatectomy has been abandoned except in
special cases in which TURP is not feasible or the
estimated prostate size is over 100 mL. With the
advent of minimally invasive prostatic surgery such
as bipolar TURP, transurethral laser evaporation or
enucleation, transurethral prostate lift, and laparoscopic
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or robotic-assisted prostatectomy, more urologists are
using innovative techniques to treat BPH, especially
in patients with bleeding tendencies, anticoagulant
therapy, or a huge prostate [32-34]. These techniques
have been welcomed by young urologists. Head to head
comparisons of innovative procedures and TURP have
not been well conducted. Recent evidence has shown that
most of the procedures have similar treatment outcomes
and complication rates [35,36].

Each innovative BPH surgical procedure has its specific
indications, advantages, and disadvantages. For incidence,
bipolar TURP and laser TURP are safe for elderly men
with bleeding tendencies, anticoagulant therapy, or poor
heart and lung function. However, the economic burden
is a problem in developing countries. Prostate lift is
another promising procedure. Patients can be treated
under local anesthesia, and the therapeutic effect is
satisfactory. However, the procedure is also expensive,
and long-term efficacy has not yet been determined.
Laparoscopic or robotic-assisted prostatectomy, although
minimally invasive, requires general anesthesia and is
very expensive. There seems no acceptable reason to use
these innovative surgical procedures to treat men with
a healthy general condition or a TPV n < 100 mL or
those who cannot afford the high surgical expenses. The
most important thing is to make an accurate diagnosis
of BPO, make sure that the LUTS originate from an
enlarged prostate, and ensure that the surgical procedure
can relieve the LUTS. Surgery with traditional TURP or
any innovative procedure will be good for the patients.
Although minimally invasive techniques have been well
developed, urologists should balance the costs of the
surgery against patient benefits.

PRECISION MEDICATION FOR TREATMENT OF
MALE LOWER URINARY TRACT SYMPTOMS/
BENIGN PROSTATIC HYPERPLASIA

Patients with LUTS suggestive of bladder dysfunction
due to OAB can be started on antimuscarinic agents
or beta-3 adrenoceptor agonists [37,38]. However, the
treatment for OAB using antimuscarinics in adults 65
years old or older should be done cautiously because
the risk of several cholinergic or mnoncholinergic
adverse events might increase [39]. The guidelines of
the European Association of Urology advise that initial
treatment of LUTS and OAB be conservative, including
lifestyle interventions, physiotherapy, pharmacotherapy,
and is of an empirical nature [40]. Patients with LUTS
suggestive of bladder neck dysfunction, small prostatic
obstruction, and poor urethral sphincter relaxation can
be started on alpha-blockers. In patients with an enlarged
prostate >40 mL, combined alpha-blockers and 5-alpha-

reductase inhibitors can be used for a more efficacious
treatment outcome and prevention of complications
and BPH-related surgery. Medical treatment provides
satisfactory results in most of men with LUTS/BPH.
Surgical procedures may be considered when the
treatment result is not satisfactory based on improvement
in QoL, development of BOO-related complications, or
patient preference.

CONCLUSIONS
The pathophysiology of LUTS could be bladder
dysfunction, bladder neck dysfunction, prostatic

obstruction, urethral stricture, poorly relaxed urethral
sphincter, urethral sphincter dyssynergia, or a combination
of these etiologies. The diagnosis and treatment of male
LUTS is precision medicine. In patients with LUTS/
BPH, we should make a tentative diagnosis of bladder
dysfunction or bladder outlet dysfunction and lifestyle
modification, and medical treatment should be given
first. Surgical treatment should be reserved for cases in
which initial management has failed. Although minimally
invasive techniques have been well developed, urologists
should balance the costs of the surgery against patient
benefits.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

REFERENCES

1. McVary KT, Roehrborn CG, Avins AL, Barry MJ,
Bruskewitz RC, Donnell RF, et al. Update on AUA guideline
on the management of benign prostatic hyperplasia. J Urol
2011;185:1793-803.

2. Fwu CW, Eggers PW, Kaplan SA, Kirkali Z, Lee JY, Kusek JW.
Long-term effects of doxazosin, finasteride and combination
therapy on quality of life in men with benign prostatic
hyperplasia. J Urol 2013;190:187-93.

3. Lepor H, Nieder A, Feser J, O’Connell C, Dixon C. Effect of
terazosin on prostatism in men with normal and abnormal peak
urinary flow rates. Urology 1997;49:476-80.

4. Kaplan SA, Roehrborn CG, McConnell JD, Meehan AG,
Surynawanshi S, Lee JY, et al Long-term treatment with
finasteride results in a clinically significant reduction in total
prostate volume compared to placebo over the full range of
baseline prostate sizes in men enrolled in the MTOPS trial. J
Urol 2008;180:1030-2.

5. Roehrborn CG, Siami P, Barkin J, Damido R, Major-Walker K,
Nandy I, et al. The effects of combination therapy with
dutasteride and tamsulosin on clinical outcomes in men with
symptomatic benign prostatic hyperplasia: 4-year results from
the CombAT study. Eur Urol 2010;57:123-31.

6. Ferretti M, Phillips J. Prostatectomy for benign prostate disease:
Open, laparoscopic and robotic techniques. Can J Urol 2015;22
Suppl 1:60-6.

7. El-Zawahry A, Alanee S, Malan-Elzawahry A. The use of



Liao and Kuo / Tzu Chi Medical Journal 2017; 29(1): 1-5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

urodynamics assessment before the surgical treatment of BPH.
Curr Urol Rep 2016;17:73.

Garraway WM, Collins GN, Lee RJ. High prevalence of benign
prostatic hypertrophy in the community. Lancet 1991;338:469-
71.

Knutson T, Edlund C, Fall M, Dahlstrand C. BPH with coexisting
overactive bladder dysfunction — An everyday urological
dilemma. Neurourol Urodyn 2001;20:237-47.

Hyman MJ, Groutz A, Blaivas JG. Detrusor instability in men:
Correlation of lower urinary tract symptoms with urodynamic
findings. J Urol 2001;166:550-2.

Wein AJ. Bladder outlet obstruction — An overview. Adv Exp
Med Biol 1995;385:3-5.

Rosen R, Altwein J, Boyle P, Kirby RS, Lukacs B, Meuleman E,
et al. Lower urinary tract symptoms and male sexual dysfunction:
The multinational survey of the aging male (MSAM-7). Eur Urol
2003;44:637-49.

Temml C, Heidler S, Ponholzer A, Madersbacher S. Prevalence
of the overactive bladder syndrome by applying the International
Continence Society definition. Eur Urol 2005;48:622-7.

Kaplan SA, Roehrborn CG, Rovner ES, Carlsson M,
Bavendam T, Guan Z. Tolterodine and tamsulosin for treatment of
men with lower urinary tract symptoms and overactive bladder: A
randomized controlled trial. JAMA 2006;296:2319-28.

Chung SD, Chang HC, Chiu B, Liao CH, Kuo HC. The efficacy
of additive tolterodine extended release for 1-year in older men
with storage symptoms and clinical benign proastatic hyperplasia.
Neurourol Urodyn 2011;30:568-71.

Andersson KE. The many faces of impaired bladder emptying.
Curr Opin Urol 2014;24:363-9.

Smith PP. Aging and the underactive detrusor: A failure of
activity or activation? Neurourol Urodyn 2010;29:408-12.
Resnick NM, Yalla SV, Laurino E. The pathophysiology of
urinary incontinence among institutionalized elderly persons. N
Engl J Med 1989;320:1-7.

Ueda T, Yoshimura N, Yoshida O. Diabetic cystopathy:
Relationship to autonomic neuropathy detected by sympathetic
skin response. J Urol 1997;157:580-4.

Taylor JA rd, Kuchel GA. Detrusor underactivity: Clinical
features and pathogenesis of an underdiagnosed geriatric
condition. J] Am Geriatr Soc 2006;54:1920-32.

Fam BA, Sarkarati M, Yalla SV. Spinal cord injury. In: Yalla SV,
McGuire EJ, Elbadawi A, Blaivas JG, editors. Neurourology and
Urodynamics. New York: Macmillan Publishing Company; 1988.
p. 291-302.

Reitz A, Schmid DM, Curt A, Knapp PA, Schurch B. Afferent
fibers of the pudendal nerve modulate sympathetic neurons
controlling the bladder neck. Neurourol Urodyn 2003;22:597-601.
Krongrad A, Sotolongo JR Jr. Bladder neck dysynergia in spinal
cord injury. Am J Phys Med Rehabil 1996;75:204-7.

Ke QS, Kuo HC. Transurethral incision of the bladder neck
to treat bladder neck dysfunction and voiding dysfunction in
patients with high-level spinal cord injuries. Neurourol Urodyn
2010;29:748-52.

Peng CH, Kuo HC. Transurethral incision of bladder neck
in treatment of bladder neck obstruction in women. Urology
2005;65:275-8.

Jhang JF, Jiang YH, Kuo HC. Transurethral incision of the

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

bladder neck improves voiding efficiency in female patients with
detrusor underactivity. Int Urogynecol J 2014;25:671-6.

Osman NI, Chapple CR. Fowler’s syndrome — A cause of
unexplained urinary retention in young women? Nat Rev Urol
2014;11:87-98.

Meng NH, Lo SF, Chou LW, Yang PY, Chang CH, Chou EC.
Incomplete bladder emptying in patients with stroke: Is detrusor
external sphincter dyssynergia a potential cause? Arch Phys Med
Rehabil 2010;91:1105-9.

Karami H, Valipour R, Lotfi B, Mokhtarpour H, Razi A.
Urodynamic findings in young men with chronic lower urinary
tract symptoms. Neurourol Urodyn 2011;30:1580-5.

Jamzadeh AE, Xie D, Laudano M, Seklehner S, Elterman DS,
Shtromvaser L, et al. Urodynamic characterization of lower
urinary tract symptoms in men less than 40 years of age. World J
Urol 2014;32:469-73.

Mitchell CR, Mpynderse LA, Lightner DJ, Husmann DA,
Krambeck AE. Efficacy of holmium laser enucleation
of the prostate in patients with non-neurogenic impaired
bladder contractility: Results of a prospective trial. Urology
2014;83:428-32.

Umari P, Fossati N, Gandaglia G, Pokorny M, De Groote R,
Geurts N, et al. Robotic assisted simple prostatectomy versus
holmium laser enucleation of the prostate for lower urinary tract
symptoms in patients with large volume prostate (>100 ml): A
comparative analysis from a high volume center. J Urol 2016.
pii: S0022-534731214-9.

Autorino R, Zargar H, Mariano MB, Sanchez-Salas R,
Sotelo RJ, Chlosta PL, et al. Perioperative outcomes of robotic
and laparoscopic simple prostatectomy: A European-American
multi-institutional analysis. Eur Urol 2015;68:86-94.

Roehrborn CG, Gange SN, Shore ND, Giddens JL, Bolton DM,
Cowan BE, et al. The prostatic urethral lift for the treatment
of lower urinary tract symptoms associated with prostate
enlargement due to benign prostatic hyperplasia: The L.LF.T.
Study. J Urol 2013;190:2161-7.

Elkoushy MA, Elhilali MM. Management of benign prostatic
hyperplasia larger than 100 ml: Simple open enucleation versus
transurethral laser prostatectomy. Curr Urol Rep 2016;17:44.
Wang L, Yu QY, Liu Y, Zhu ZL, Huang YW, Li K. Efficacy and
safety of laser surgery and transurethral resection of the prostate
for treating benign prostate hyperplasia: A network meta-
analysis. Asian Pac J Cancer Prev 2016;17:4281-8.

Nozawa Y, Kato D, Tabuchi H, Kuroishi K. Safety and
effectiveness of mirabegron in patients with overactive bladder
in a real-world clinical setting: A Japanese post-marketing study.
Low Urin Tract Symptoms 2016. [Epub ahead of print].

Liao CH, Kuo HC. High satisfaction with direct switching
from antimuscarinics to mirabegron in patients receiving
stable antimuscarinic treatment. Medicine (Baltimore)
2016;95:¢4962.

Vouri SM, Kebodeaux CD, Stranges PM, Teshome BF. Adverse
events and treatment discontinuations of antimuscarinics for the
treatment of overactive bladder in older adults: A systematic
review and meta-analysis. Arch Gerontol Geriatr 2017;69:77-96.
Thiiroft JW, Abrams P, Andersson KE, Artibani W, Chapple CR,
Drake MJ, et al. EAU guidelines on urinary incontinence. Eur
Urol 2011;59:387-400.



