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Comprehensive Treatment for Lower Urinary Tract Symptoms, Overactive
Bladder and Bladder Outlet Obstruction in Men
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INTRODUCTION

Lower urinary tract symptoms (LUTS) are common in elderly men
and have a negative impact on quality of life. Because the symptoms
usually accompany benign prostate hyperplasia (BPH), the term "pros-
tatism" was often used in the past, incorrectly referring to the prostate
as the sole source of the typical LUTS found in aging men. With the
understanding of the pathophysiology of male voiding disorders, we
know that not only the prostate but also the urinary bladder is respon-
sible for LUTS. Overactive bladder (OAB) is a condition characterized
by symptoms of urinary frequency and urgency, with or without urge
incontinence [1] which is often present in men with LUTS. The Inter-
national Prostate Symptom Score (IPSS) includes obstructive and irri-
tative symptoms. The irritative symptoms (frequency, urgency, nocturia)
often can not be relieved by medical (a-adrenergic blockers and 5a-
reductase inhibitors) or surgical (eg. trans-urethral resection of the pros-
tate (TURP) ) treatments targeting the prostate [2].

Consequently, the comprehensive treatment of LUTS, OAB and
bladder outlet obstruction (BOO) should focus on the underlying fac-
tors causing the symptoms. In this article, we review issues related to
the management of BOO/LUTS/OAB in men.

DIAGNOSIS OF BOO

BOO is a common cause of LUTS in men, but not all men with
LUTS have BOO. Many studies have shown a lack of correlation of the
IPSS 7 Index with urodynamic BOO. Although the IPSS is a valid clini-
cal tool, it should not be used to judge the presence or severity of BOO
[3]. The strategies for treatment of LUTS are different in men with BOO
and those without BOO. Thus, it is very important to confirm the diag-
nosis of BOO in men with LUTS.

URODYNAMIC EVALUATION

By definition, BOO is determined by urodynamic studies assess-
ing the pressure-flow relationship during voiding. Since the 1960's much
study has been done to standardize the urodynamic definitions of ob-
struction in men. Today, pressure-flow studies remain the gold stan-
dard for the diagnosis of BOO and the etiology of LUTS [4].

WHO NEEDS URODYNAMIC EVALUATION?
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In the Agency for Health Care Policy and Research's (AHCPR)
benign prostatic hyperplasia (BPH) guidelines, patients with a normal
initial evaluation, and only mild symptomatology on the IPSS (scores 0
to 7), do not need additional diagnostic evaluation. Urinary flow rate,
postvoid residual (PVR), and pressure-flow urodynamic studies are
appropriate tests to evaluate men with moderate to severe symptoms
(IPSS = 8) [5]. Invasive diagnostic procedures are advised when pa-
tients have had a poor response to medical treatment and surgery is
being considered. There is a significant chance the patient's LUTS
may not be due to BPH according to clinical evaluation.

APPROPRIATE URODYNAMIC STUDIES

Uroflowmetry

This is a common, noninvasive urodynamic test used in the diag-
nostic evaluation of patients presenting with symptoms of BOO, and is
usually their first urodynamic study. Uroflowmetry alone is insufficient
to diagnose BOO because it cannot distinguish true obstruction from
poor detrusor contractility [6]. The results of uroflowmetry are nonspe-
cific for causes of the symptoms. For example, an abnormally low flow
rate may be caused by an obstruction (e.g., hyperplastic prostate,
urethral stricture, meatal stenosis) or by detrusor hypocontractility [7].

In the International Continence Society (ICS)-"BPH" study, Renard
et al explored the relationship between uroflow variables and LUTS,
and found that while uroflowmetry cannot replace pressure-flow stud-
ies in the diagnosis of BOO, it does have some diagnostic power when
combined with symptoms [8]. Maximal flow rate (Qmax) has been re-
ported to predict surgical outcome in patients undergoing prostatec-
tomy for BPH. Jensen and associates [9] found that patients with a
Qmax less than 15 mL/sec had a better subjective outcome after pros-
tatectomy than those with a Qmax greater than 15 mL/sec. McLoughlin
and coworkers [10] found that a Qmax of less than 12 mL/sec was a
good indicator of obstruction.

Postvoid Residual Urine (PVR)

PVR urine is the volume of fluid remaining in the bladder immedi-
ately after the completion of micturition. This study is usually done after
uroflowmetry.

Some clinical studies have demonstrated a minimal correlation
between PVR and baseline measurements of symptoms, flow rate, and
urodynamic measures of obstruction [11]. However, in the American
Urological Association (AUA) outcome study, Barry and colleagues
found a significant correlation between a high PVR and low flow rates
but no correlation with the IPSS [12]. PVR is a "safety parameter." Men
with significant PVRs should be monitored more closely if they elect
nonsurgical therapy. However, the majority of men with elevated PVRs
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are apparently not at high risk for complications [7].

Pressure-flow studies

If BOO can not be diagnosed after initial evaluation, (eg.
uroflowmetry, PVR ), further urodynamic assessment using pressure-
flow studies should be considered, especially for patients in whom
invasive treatment is being considered or who have had failed surgical
treatment [13].

At present, the best method of analyzing voiding function quanti-
tatively is the pressure-flow study of micturition, with simultaneous re-
cording of abdominal, intravesical and detrusor pressures and flow
rate [14]. Pressure-flow studies are most useful for distinguishing be-
tween urethral obstruction and impaired detrusor contractility. The test/
re-test reliability of pressure-flow studies appears to be reasonable
[15].

Nomograms have been developed to quantify pressure-flow plots
in terms of one or more numerical parameters. Computerized analysis
has facilitated the interpretation of pressure-flow data [16]. Commonly
used nomograms include the Abrams-Griffiths nomogram, the Schafer
method [17] (Fig. 1) and the ICS provisional nomogram [14] (Fig. 2).

Endoscopic examination

Cystoscopic evaluation of the lower urinary tract is most helpful in
detecting anatomical or structural abnormalities (e.g., urethral strictures,
bladder contracture, impacted urethral stones). However, it cannot be
used to diagnose functional (sphincteric) or prostatic obstruction, and
the appearance of the bladder wall (e.g., the presence of trabeculation)
is not diagnostic [18]. Cystourethroscopy is suggested for men with
LUTS who have a history of endoscopic urological surgery (eg. TURP)
or urethra injury.

LUTS WITH BOO

The influence of BOO on bladder physiology and function

Partial BOO induces a series of morphological and functional
changes in the bladder that have been previously reported to develop
in 3 distinct phases [19-21]. Initially the bladder undergoes a remark-
able growth period, referred to as the hypertrophy phase, which is
accompanied by smooth muscle cell hypertrophy, and urothelial and
fibroblast proliferation. After the growing bladder has reached a size
that enables it to compensate for increased outlet resistance, it enters
the compensation phase, which is associated with cessation of growth
and maintenance of functional bladder capability. However, at some
point the compensation phase can shift to the decompensation phase,
during which the bladder experiences secondary growth accompa-
nied by progressive deterioration in the ability to generate pressure
and empty [20,21].

Changes in blood flow to the urinary bladder subsequent to par-
tial BOO were observed in several basic studies. Shabsigh et al showed
that partial BOO in rats rapidly stimulated bladder blood flow as early
as 6 hours after partial BOO [22]. Schroder et al detected a clear
correlation of bladder smooth muscle blood flow, bladder weight and
the level of bladder decompensation 4 weeks after partial BOO. De-
creased blood flow to the smooth muscle compartment paralleled the
loss of contractile function in decompensated rabbit bladders with large
weight gains [23].

Partial BOO is an established way to create bladder overactivity
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in animals. Neurotransmitter receptors may be upregulated or may
exhibit increased sensitivity to the release of neurotransmitters after
partial BOO. The onset of these changes may occur almost immedi-
ately after the detrusor is exposed to urethral obstruction. What is not
known is when these changes become irreversible, even if the outlet
obstruction is eventually relieved [24] Sutherland et al [25] investigated
the histological changes in bladder innervation in response to partial
BOO in a rat model. Cystometry showed functional alterations in blad-
der capacity and voiding pressures; obstructed animals had markedly
increased bladder capacities and higher voiding pressures. They con-
cluded that the neuropathic changes in the bladder after outlet
obstruction, including detrusor instability, are mainly the result of ana-
tomical perturbations in the cholinergic and adrenergic pathways [25].

TREATMENT OF LUTS WITH BOO IN MEN

Release of obstruction

Release of obstruction is crucial for the treatment of LUTS with
BOO. De Nunzio et al analyzed the clinical and urodynamic long-term
evolution of detrusor overactivity in a group of patients with BOO who
were treated with watchful waiting, or medical or surgical therapy. They
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1. Schafer nomogram. The plot shows that the patient fallsinto a grade
I11 severity of obstruction with normal detrusor contractility. Pdet,
detrusor pressure [18].
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Fig. 2. Provisional International Continence Society nomogram. Patients are

divided into three classes according to the bladder outlet obstruction
index (BOOI) (PdetQmax - 2Qmax). BOOI > 40: obstructed; BOOI:
20 to 40: equivocal findings; BOOI < 20: unobstructed [18].



found detrusor overactivity is highly prevalent (52%) in patients with
BOO, and appears to persist for long periods when obstruction is left
untreated or treated only with medical therapy. However, surgical treat-
ment of BOO, prostatectomy in particular, significantly reduces the
incidence of detrusor overactivity and lessens the chance of its de
novo appearance for up to 5 years [26].

Using intermittent catheterization can limit bladder distension dur-
ing the initial phase of bladder response to outflow partial obstruction.
Ohnishi et al using a rabbit model, showed that limiting distension with
intermittent catheterization reduces the magnitude of the increased
bladder mass, the loss of bladder wall elasticity (compliance), and the
impaired contractile responses which occur secondary to outflow ob-
struction [27].

a-Adrenergic blockers

a-adrenergic blockers are the most commonly used medical treat-
ment for BPH. BPH has 2 physiological components: a static compo-
nent related to increased prostate size and a dynamic component re-
lated to increased prostate smooth muscle tone. o, -adrenoceptors (AR)
maintain prostate smooth muscle tone; hence, a.-antagonists (blockers)
relax prostate smooth muscle and decrease urethral resistance, ulti-
mately leading to relief of LUTS [28]. Alpha-adrenergic blockers re-
lieve not only obstructive but irritative symptoms in patients with BOO;
mechanisms underlying the relief of irritative symptoms remain
unknown. Chapple et al evaluated 135 patients with symptomatic
urodynamically confirmed obstructive BPH treated for 12 weeks with
either doxazosin (67 patients) or a placebo (68 patients) after an initial
2 week baseline evaluation. Twelve weeks' therapy with doxazosin re-
sulted in significant improvement in hesitancy, impaired urinary stream,
nocturia and urgency. Frequency improved with doxazosin therapy
[29]. The study proved that a blockers are effective in relieving both
obstruction and irritative symptoms.

The role of the sympathetic nervous system in detrusor function is
still unresolved. Chou et al mapped the regional distribution of o, and
B-adrenergic receptors (ARs) in rabbit ventral and dorsal bladder, and
characterized the a.-AR subtypes responsible for norepinephrine-in-
duced contraction of rabbit dorsal detrusor smooth muscle. They found
at least 4 heterogeneous regions with differing functional responses to
adrenergic stimulation, that is (1) the dorsal and ventral dome, where
-ARs predominate, (2) the ventral detrusor, where f-ARs predominate,
(3) the dorsal detrusor, where a.-ARs predominate, and (4) the dorsal
and ventral bladder neck, where o.-ARs predominate. The authors men-
tioned a predominance of a.-AR in human dorsal detrusor could be
responsible for the irritative symptoms associated with benign pros-
tatic hyperplasia. Studies are presently underway to determine if het-
erogeneity of detrusor responsiveness to sympathomimetics also oc-
curs in the human bladder [30].

Subtypes of a, antagonists

a.,ARs mediate actions of norepinephrine and epinephrine through
3 a,AR subtypes (a,,, o, and a, ) [31]. Non-subtype selective a, AR
antagonists relax prostate smooth muscle and relieve obstructive and
irritative symptoms [32-35]. Prostate smooth muscle relaxation is me-
diated by a. ARs [36] and consequently subtype selective a. AR an-
tagonists increase urine flow in benign prostatic hyperplasia [37].
However, o, AR antagonists do not appear to relieve irritative symp-
toms [37]. Gu et al investigated the effects of the a, AR antagonist 5-
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methyl urapidil (5 MU) vs the a.,, AR antagonist tamsulosin on urinary
frequency in obstructed rats. The found that urinary frequency is in-
creased in rats with a bladder mass greater than 500 mg. The com-
bined a.,,, /AR antagonist tamsulosin decreased urinary frequency more
than the o, AR selective antagonist 5 MU [38]. This finding supports
the hypothesis that o, AR is important for mediating irritative symptoms.

Sa-Reductase inhibitors

The design and chemistry of 5-a reductase inhibitors has been
thoroughly studied and reviewed [39]. Two (finasteride and dutasteride)
are now approved for human use. Finasteride was the first drug ap-
proved for use by the Food and Drug Administration (FDA) for treat-
ment of BPH. Finasteride inhibits the type 2 isoenzyme of 5-a. reductase,
which is present in high levels in the prostate. A definitive multicentre
trial was performed by the PLESS (Proscar Long-Term Efficacy and
Safety Study) group and was reported in 1998 [40]. At the end of the
study, patients treated with finasteride had a significantly greater de-
crease in AUA symptom score and a significantly greater increase in
Qmax compared with those taking a placebo. Prostate volume also
decreased by an average of 18% in the finasteride group compared
with an increase of 14% in the placebo group.

Dutasteride, a type 1 and type 2 5-a reductase inhibitor, was ap-
proved for the treatment of BPH by the FDA in 2002. Dutasteride, be-
cause of its dual inhibition of 5-a reductase, reduces serum
dihydrotestosterone levels by >90% [41]. The pooled results of these
trials showed a significantly lower AUASS for the dutasteride arm ver-
sus the placebo, and a significantly higher Qmax for the dutasteride
arm versus the placebo at 24 months. The prostate volume decreased
by approximately 25% with dutasteride at 2 years [41,42]. Since 5a-
reductase inhibitors reduce the prostate volume, it is reasonable that
they ease irritative symptoms. The effect of Sa-reductase inhibitors on
detrusor function is still to be determined.

Antimuscarnics

The incidence of OAB associated with BOO is 30%-60%.The symp-
toms of the two are similar and overlap. Detrusor instability has been
modeled by partial BOO in several animal species. Schroder et al
observed increased sensitivity to muscarinic receptor stimulation in
the bladders of partial BOO rats, in which muscarinic receptor block-
ade caused a significant decrease in the contractile response in all
groups [43]. In patients with benign prostatic hyperplasia, denervation
has been found histologically and functionally in vitro [44,45]. It has
been suggested that detrusor hypersensitivity to acetylcholine or in-
creased electrical coupling in these areas causes uncoordinated con-
tractions [46].

Antimuscarnics decrease the contractile response of the detrusor
muscle of OAB patients. In a patient with BPH/LUTS with no evidence
of BOO, particularly if the predominant symptoms are those of overac-
tive bladder (OAB), treatment with an antimuscarinic agent is appro-
priate [29].

Combined a,-adrenergic antagonist and antimuscarinic an-
tagonist

Medical treatments that target the prostate (o -receptor antago-
nists and 5a-reductase inhibitors) often fail to alleviate OAB symptoms,
and may not be the most appropriate therapy for men with storage
LUTS [2]. Multiple studies have reported that antimuscarinic therapy
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alone or in combination with o, -receptor antagonists improves OAB
symptoms in men with and without BOO. Athanasopoulos et al pub-
lished the result of combination treatment with an o, -blocker (0.4 mg
tamsulosin orally once a day) plus an anticholinergic (2 mg tolterodine
orally twice daily) for bladder outlet obstruction in 2003. They concluded
that combination treatment with an a.-blocker plus an anticholinergic
improves the quality of life in patients with BOO and concomitant de-
trusor instability [47]. The proposed combination appears to be an
effective and relatively safe treatment option in patients with bladder
outlet obstruction and detrusor instability.

Similar results were reported in several studies. Lee et al evalu-
ated the efficacy and safety of a therapeutic modality involving
propiverine combined with doxazosin in patients with OAB and benign
prostatic obstruction. A total of 211 men 50 years old or older with
OAB symptoms and urodynamically proven BOO were randomized
into 2 groups, and given either doxazosin (4 mg once daily) only or
propiverine hydrochloride (20 mg once daily) plus doxazosin for 8
weeks. Patient satisfaction rates were found to be significantly higher
in the combination therapy group than in the group taking doxazosin
alone. This study reveals that combination therapy consisting of a. -
adrenoceptor antagonists with antimuscarinics represents an effec-
tive and relatively safe treatment modality in select patients with OAB
coexisting with benign prostatic obstruction [48].

CONCLUSIONS

LUTS may be caused by aging, chronic bladder outlet obstruction,
or changes in hormone status. In the evaluation of men with LUTS, in
addition to prostate size, the presentation of voiding symptoms,
uroflowmetry, and postvoid residual urine provide important informa-
tion for the diagnosis of BOO. Further urodynamic studies, including
pressure flow study or video-urodynamic studies, are suggested for
patients who have a small prostate but also have severe irritative
symptoms, especially before surgical intervention.

Studies have shown that a-adrenergic blockers relieve not only
obstructive but also irritative symptoms in patients with bladder outlet
obstruction. In a patient with BPH/LUTS with no evidence of BOO or
with predominant symptoms of OAB, treatment with an antimuscarinic
agent is appropriate. Combination treatment with an a.-blocker plus
antimusca-rinics appears to be an effective and relatively safe treat-
ment option in select patients with OAB coexisting with benign pros-
tatic obstruction. A thorough medical history, and high quality
urodynamic studies help in selecting patients who can benefit from
antimuscarinic therapy alone or in combination with alpha 1-receptor
antagonists.
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