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ABSTRACT

Male lower urinary tract symptoms (LUTSs) are highly prevalent in men and the
incidence increases with aging. The pathophysiology of male LUTSs might be bladder
outlet dysfunctions such as bladder neck (BN) dysfunction, benign prostatic obstruction,
and poor relaxation of external sphincter and bladder dysfunctions such as detrusor
overactivity (DO), detrusor underactivity, DO, and inadequate contractility. Male LUTSs
include voiding and storage symptoms, and precision diagnosis should not be done based
on the symptoms alone. Videourodynamic study provides a thorough look at the bladder
and bladder outlet and can clearly demonstrate the underlying pathophysiology when the
initial medication fails to relieve LUTS. Medical treatment should be given based on the
underlying pathophysiology of LUTS, and surgical intervention to remove prostate should
only be performed when a definite bladder outlet obstruction due to prostatic obstruction
has been confirmed by invasive urodynamic study.
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MALE LOWER URINARY TRACT SYMPTOMS

Mle lower urinary tract symptoms (LUTSs) include
storage, voiding, and postvoid symptoms. Previously,

male LUTS had been considered as a synonym of benign
prostatic hyperplasia (BPH). However, nowadays, the scope
of male LUTS has involved both bladder and bladder outlet
dysfunctions. The storage symptoms include frequent urina-
tion, urgency, urgency incontinence, nocturia, and bladder pain
at a full bladder. The voiding symptoms include hesitancy,
slow stream, intermittency, dysuria, residual urine sensation,
and urinary retention. The postvoid symptoms include ter-
minal dribble and terminal dysuria. Patients might complain
of several kinds of LUTSs in these three categories. The
International Prostate Symptom Score (IPSS) has been widely
applied to assess the severity of male LUTS, with the score
of <7, 8-20, and >21, indicating mild, moderate, and severe
LUTS, respectively [1].

Although LUTS is highly prevalent in men and the inci-
dence increases with aging [2], it has been estimated that
only 25%-50% of men with BPH have clinically significant
LUTS, while bladder outlet obstruction (BOO) proven by
urodynamics is noted only in 50% of men with LUTS [3].
Since 30 years ago, LUTS has been demonstrated to have
a poor diagnostic specificity for male BOO [4]. Part of the
patients with LUTS suggestive of BPH does not actually
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improve their symptoms after transurethral resection of the
prostate (TURP) [5].

In a recent study investigating the bladder and bladder
outlet dysfunctions, which contributes to the pathophysiology
of male LUTS, bladder outlet dysfunction was noted in 64.9%
whereas bladder dysfunction was noted in 30.7% [6] [Table 1].
The bladder outlet dysfunctions included BOO with detrusor
overactivity (DO) (33.8%), BOO without DO (14.8%), and
poor relaxation of the urethral sphincter (PRES, 16.3%). The
incidence of these bladder and bladder outlet dysfunctions
varied with ages. In an earlier study, among 1407 male patients
with LUTS, BOO due to BPH (BPO) comprised 29.4% and
DO was noted in 51.5% of men. The incidence of BPO and
DO increases with age, whereas PRES contributed to LUTS
in 45.3% of patients younger than 55 years [7]. Detrusor
underactivity (DU) and DO with detrusor hyperactivity and
inadequate contractility (DHIC) also increased in patients with
older age.
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Table 1: The distribution of bladder and bladder outlet
dysfunction in the pathophysiology of male lower urinary tract
symptoms [6]

Pathophysiology Percentage

Normal bladder and outlet function 131 (4.4)

Bladder dysfunction 919 (30.7)
DU 153 (5.1)
DO and inadequate contractility 159 (5.3)
DO (DO, without BOO) 508 (17.0)

HSB 99 (3.3)

Bladder outlet dysfunction 1941 (64.9)
Bladder outlet obstruction with DO 1011 (33.8)
Bladder outlet obstruction without DO 443 (14.8)
Poor relaxation of urethral sphincter 487 (16.3)

Total 2991 (100)

DO: Detrusor overactivity, DU: Detrusor underactivity, BOO: Bladder
outlet obstruction, HSB: Hypersensitive bladder

ALGORITHM FOR DIAGNOSIS OF LOWER
URINARY TRACT SYMPTOMS/BENIGN PROSTATIC
HYPERPLASIA BASED ON VOIDING AND STORAGE
SUBSCORE RATIO

Because male LUTS is composed by the storage and
voiding symptoms, patients with LUTS might have storage
or voiding-predominant symptoms. The total LUTS assessed
by the IPSS might not reflect the true underlying pathophysi-
ology of male LUTS. If we can use the ratio of voiding to
storage symptom score (V/S ratio) to evaluate the bladder
outlet dysfunction or bladder dysfunction, we might be able
to prescribe the initial medication for patients according to the
predominant LUTS. In a retrospective analysis of the video
urodynamic findings in a cohort of male LUTS, we found that
IPSS-V/S ratio >1 was a good indicator to separate the male
LUTS into voiding lower urinary tract dysfunction (LUTD) or
not [8].

Both EAU and AUA guidelines recommend that evalu-
ating the symptom severity with a symptom score is an
important part of the assessment of male LUTS [9,10].
Measuring IPSS-S and IPSS-V subscore separately and using
IPSS-V/S ratio can help differentiate bladder and bladder
outlet dysfunction [8]. An IPSS-V/S <1.0 was noted in 80%
of patients with bladder-related LUTD and IPSS-V/S >1.0 in
76% of patients with bladder outlet-related LUTD, includ-
ing BPO, BND, and non-BPH voiding dysfunction [8]. The
area under the receiver operating characteristic curve was
0.81 (confidence interval [CI]: 0.75-0.87) for IPSS-V/S >1,
with a sensitivity of 8.2% and specificity of 69.3% to predict
voiding LUTD [8]. Initial medication using doxazosin to
treat male patients with IPSS-V/S >1 and tolterodine to treat
IPSS-V/S <1 yielded a satisfactory rate of 80% [11]. The
treatment outcome based on this V/S ratio was effective and
safe, except that elderly people (=70 years) and patients with
a maximum flow rate (Q,_ ) of <10 mL/s were more likely to
have increased postvoid residual (PVR) [11].

In analysis of IPSS-V/S, we also found that the higher total
IPSS, the higher incidence of IPSS-V/S >1 was. IPSS-V/S >1

was noted in 18.6%, 54.9%, and 71.1% of patients with a
total IPSS score of <7, between 8 and 19, and >20, respec-
tively, suggesting that the higher total IPSS score is, the
more incidence of voiding LUTD may exist [12]. Based on
this concept, treating male LUTS with severe LUTS (IPSS
total score >20) with antimuscarinics can only be success-
ful in 33.3% of patients with V/S <1, while treating patients
with V/S >1 can be successful in 50% of patients, suggesting
patients with severe LUTS might not be adequately treated by
monotherapy [13]. Because male LUTS involves both voiding
and storage components, tailoring medication for voiding or
storage LUTS according to the changes of IPSS-V/S ratio
might be necessary and could improve patients’ satisfaction.
In patients who were not satisfied with the initial medica-
tion for 1 month based on the IPSS-V/S ratio (alpha-blocker
for V/S >1 or OAB medication for V/S <1), we may add or
switch to another class medication to improve their LUTS.
This customized medication program based on the subjective
IPSS-V/S ratio presentation can provided satisfactory out-
comes for men with mild-to-moderate LUTS [14].

DIAGNOSIS OF BLADDER OUTLET OBSTRUCTION
IN MALE LOWER URINARY TRACT SYMPTOMS/
BENIGN PROSTATIC HYPERPLASIA

In general, BOO contributes to two-thirds of male LUTS.
The other part of the patients with LUTS might have DO
alone (16.7%), hypersensitive bladder (3.3%) DU (5.2%),
DHIC (5.3%), or even normal lower urinary tract function
(4.6%). Diagnosis of BOO due to anatomical or functional
LUTD is important because the treatment targeting at the BPH
is only effective when patients’ LUTS is resulting from BPH.

LUTS alone is difficult to differentiate male LUTS due to
BPH obstruction or non-BPH [15]. In the old days, cystoscopy
and intravenous pyelography to directly observe the prostatic
hypertrophy obstructing the urethra or an elevated bladder
base by the intravesical prostatic protrusion (IPP) can provide
evidence for the LUTS suggestive of BPH. Later on, direct
measurement of the total prostatic volume (TPV), transition
zone index (TZI), and presence of IPP also provide strong
evidence that an enlarged prostate might contribute to LUTS.
The mean TPV and TZI of patients with BOO are signifi-
cantly greater than that in patients with non-BPH [15]. Further
studies revealed that patients with LUTS/BPH and a Q_
of <10 mL/s have a greater improvement in Q__ after TURP
compared with those with a Q__ >10 mL/s [16]. Patients
without urodynamic evidence of BOO might have a poor sur-
gical outcome after TURP [16]. Patients with persistent LUTS
after TURP were found to have a small TPV at the time of
surgery, suggesting that a non-BPH etiology might account for
their LUTS [17].

In order to precisely differentiate LUTS due to BPH or
non-BPH, Kuo proposed a clinical prostate score in patients
with LUTS/BPH [18]. The parameters that have a positive pre-
diction of LUTS due to BPH were scored +1 (Q_ <10 mL/s,
compressive flow pattern, TPV >20 and <40 mL, voided
volume <250 mL, and TZI >0.3 but 0.5) or +2 (constric-
tive flow pattern, intermittent flow pattern, TPV >40 mL,
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Figure 1: The videourodynamic differentiation of male lower urinary tract symptoms suggestive of benign prostatic hyperplasia. (a) Bladder neck dysfunction, (b)
benign prostatic obstruction, (c) poor relaxation of external sphincter, (d) dysfunctional voiding in patients with neurogenic lower urinary tract dysfunction, (e) detrusor
overactivity without bladder outlet obstruction, (f) detrusor underactivity, (g) detrusor overactivity and impaired detrusor contractility, (h) hypersensitive bladder without

bladder outlet obstruction

PVR >100 mL, TZI >0.5, and presence of IPP), whereas
those have a negative prediction have a-1 (Q =15 mL/s,
normal flow pattern, and TZI <0.3) or 0 point. The sensitivity
and specificity of BPO diagnosis in patients with at least one
favorable predictive factor by total score >3 were 91.6% and
87.3%, respectively. Although a larger TPV indicates higher
incidence of BPO in male LUTS, patients with LUTS and
BOO might also result from BN dysfunction (BND), espe-
cially in the patients with a TPV <40 mL. According to an
analysis of videourodynamic study of male LUTS, BND and
PRES are the other causes for male LUTS in patients with
small TPV [19] [Table 2].

DIFFERENTIAL DIAGNOSIS OF BPO, BND,
AND PRES IN MALE LOWER URINARY TRACT
SYMPTOMS/BENIGN PROSTATIC HYPERPLASIA BY
PRESSURE FLOW STUDY AND VIDEOURODYNAMICS
For precise diagnosis of voiding-predominant male LUTS,
a pressure flow study to demonstrate the presence of BOO
is important. Pressure flow study provides valuable informa-
tion on detrusor function and impaired contractility in patients

with or without BOO [20]. Griffiths developed a pressure flow
plot that demonstrates the relationship between voiding Pdet
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Table 2: The distribution of lower urinary tract dysfunction in men with lower urinary tract symptoms by total prostate volume [19]

TPV Bladder outlet dysfunction Bladder dysfunction Total
(mL) BND (243) BPO (317) PRES (116) Total (676) DO (177) HSB (25) DU (38) DHIC (55) Total (295)

<30 114 (42.5) 75 (28.0) 79 (29.5) 268 98 (61.3) 17 (10.6) 17 (10.6) 28 (17.5) 160 428

31-40 59 (51.8) 36 (31.6) 19 (16.7) 114 41 (66.1) 5(8.1) 8(12.9) 8(12.9) 62 176

41-60 50 (32.5) 94 (61.0) 10 (6.5) 154 32 (65.3) 2(4.1) 5(10.2) 10 (20.4) 49 203

>61 20 (14.3) 112 (80.0) 8(5.7) 140 6 (25.0) 1(4.2) 8(33.3) 9(37.5) 24 164

BND: Bladder neck dysfunction, BPO: Benign prostatic obstruction, DHIC: Detrusor overactivity and inadequate contractility, DO: Detrusor overactivity,
DU: Detrusor underactivity, HSB: Hypersensitive bladder, PRES: Poor relaxation of external sphincter, TPV: Total prostate volume

and Q,__, and hence the Abrams-Griffiths (AG) number was
widely adapted for demonstration of BOO (AG number >40)
or non-BOO (AG number <20) [21]. The pressure flow
relationship can also be plotted to demonstrate the continu-
ous change throughout the voiding phase, and we can get a
linear curve for the urethral resistance relation [22]. Schafer
also proposed the prostatic obstruction nomogram that further
inserts the factor of detrusor contractility into the pressure
flow plot [23]. Based on these nomograms, we can roughly
differentiate male LUTS into BOO and non-BOO by the uro-
dynamic pressure flow study using the parameters of Q__ and
Pdet at Q_ . However, the pressure flow study still cannot
differentiate BPH, BND, PRES, or urcthral stricture in male
LUTS suggestive of BOO. Under this consideration, video
urodynamic study plays an important role of precision diagno-
sis of male LUTS/BPH [24].

A recent study investigating the underlying LUTD in
male LUTS with storage symptoms after medical treatment
revealed that BND and BPO comprised 62.4% of men with
persistent storage LUTS after initial medical treatment for
LUTS/BPH [24]. The VUDS study can clearly differentiate
the LUTD of male LUTS by the Pdet, Q_ , and the narrow
part of the BN, prostate urethra, and external sphincter in the
voiding cystourethrography. In male patients with LUTS/BPH
which does not satisfactorily respond to medical treatment
based on the initial diagnosis, videourodynamic study can be
used to identify the underlying vesicourethral dysfunctions,
such as BND, BPO, PRES, dysfunctional voiding, DO without
BOO, DU, DHIC, and hypersensitive bladder [Figure la-h].
With clear demonstration of the obstructive site of the bladder
outlet, surgical intervention should be performed at the pré-
cised obstructive site, but not targeting solely at the prostate.
In the International Consultation of Incontinence report in
2016, the committee recommended that pressure flow study
or videourodynamic study should be performed before inva-
sive procedure is planning to treat male LUTS/BPH [25].

ROLE OF BLADDER NECK DYSFUNCTION AND
POOR RELAXATION OF EXTERNAL SPHINCTER IN
MALE LOWER URINARY TRACT SYMPTOMS/BENIGN
PROSTATIC HYPERPLASIA

In men younger than 50 years old with voiding LUTS,
BND had been reported in 54%, PRES in 24%, and a low
detrusor contractility in the remaining patients [26]. Our
previous study also showed that BND and PRES are more
common in patients younger than 70 years and having a
TPV <40 mL [27]. Among various causes of male LUTS due

to non-BPH, PRES is the most frequently encountered LUTD
in young men [7].

During normal voiding, detrusor contraction starts fol-
lowing the urethral sphincter relaxation and BN funneling,
which are innervated by the sympathetic nervous system [28].
Alpha-adrenergic nerves are postulated to keep the bladder
outlet (BN and urethra) closed and inhibit the parasympathetic
activation of the detrusor muscle during bladder filling phase,
whereas beta-adrenergic nerves relax the detrusor muscle and
make the bladder in stable condition [29]. The adrenergic
nerves release norepinephrine which exerts an inhibitory effect
on detrusor function [30]. Sympathetic activity can be affected
by the environment or body conditions which not only
increase bladder outlet resistance but also inhibit the detrusor
contractility [29]. Increased sympathetic tone has been specu-
lated as a possible cause to inhibit the detrusor contractility
in the neuropathic patients with low detrusor contractility or
chronic urinary retention. Increased detrusor pressure after
transurethral incision of the BN (TUI-BN) was noted in some
high-level spinal cord injury patients with low voiding pres-
sure at baseline [31].

LUTS in nonobstructive men can result from an under-
active detrusor, DO, PRES, or a combination of these
conditions [26,27]. The causes for PRES might be learned
habit, chronic prostatitis, pelvic floor hypertonicity, occult neu-
ropathy, or increased bladder sensitivity. The PRES symptoms
in men have great impact on the quality of life, especially in
the young aged population [32]. Patients with PRES tend to
be younger and had a small TPV, low voiding pressure, and
less incidence of urodynamic DO [26]. Because patients with
PRES might not satisfactorily respond to alpha-1 blocker
therapy, they could be mistakenly diagnosed as clinical BPO
and undergo TURP, resulting in unpredictable complication or
even exacerbated LUTS.

DETRUSOR UNDERACTIVITY AND TREATMENT
STRATEGY IN MALE LOWER URINARY TRACT
SYMPTOMS/BENIGN PROSTATIC HYPERPLASIA

In elderly patients with chronic medical diseases such as
diabetes mellitus and congestive heart failure or neurologi-
cal diseases such as cerebrovascular accident, Parkinson’s
disease, or dementia, chronic urinary retention due to under-
active bladder (UAB) is frequently encountered and difficult
to manage [33]. Patients with UAB usually have a dimin-
ished bladder fullness or urgency sensation and cannot have
sustained detrusor contraction, resulting in complete bladder
emptying. Therefore, patients with UAB usually void with
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abdominal straining and an intermittent flow pattern with
large PVR is noted. The bladder sensation in patients with
UAB may be normal or reduced in sensing the first bladder
sensation; therefore, UAB patients usually void insufficiently
because they cannot perceive the bladder fullness [34].

The etiology of UAB could be due to true DU, central
or peripheral neuropathy, or prolonged BOO. According to
a recent study, two-thirds of the patients with DHIC have a
small TPV (<40 mL) and low Q__ (<12 mL/s), while 1/3 of
patients have a larger TPV and low Q_  [19]. Identification
of BOO in patients with DU should be cautious because the
prostatic urethra usually will not open when the detrusor
contractility is not adequate and sustained. In patients who
cannot be actually proven to have BOO, medical treatment or
clean intermittent catheterization should be the first manage-
ment priority to facilitate efficient voiding rather than surgical
intervention, especially when patients have overt neurological
lesion.

INITIAL TREATMENT FOR MALE LOWER
URINARY TRACT SYMPTOMS/BENIGN PROSTATIC
HYPERPLASIA

In patients with LUTS/BPH, the alpha-blocker and
5-alpha-reductase inhibitors (SARIs) are effective treatment
for men with BOO due to BPH. Patients with non-BPH
voiding dysfunctions such as BND or PRES can also benefit
from alpha-blocker with or without skeletal muscle relaxant.
However, these agents might not be effective treatment for
the storage symptoms [35]. Treatment of LUTS/BPH can start
from low-dose alpha-blocker. After 8 weeks treatment with
0.2 mg tamsulosin, 63.4% of patients were satisfied with the
treatment results. The treatment satisfaction was affected by
the symptom duration, baseline IPSS severity, and prostate
volume [36]. When the LUTS improved after 24 weeks of
treatment with alpha-blocker (alfuzosin), the medication could
be discontinued in 40.85% of patients. Among them, 57.1%
did not need to resume medication. The discontinuation group
showed a smaller TPV (mean, 28.7 mL) than readministration
group (mean, 32.2 mL) [37].

Combined alpha-blocker and S5ARIs to treat patients
with LUTS/BPH and an enlarged BPH has been well docu-
mented [38]. The rates of BPH progression and the need for
surgical intervention are significantly reduced after 4-year
combination treatment. After combination treatment, only
patients with a TPV >40 mL can benefit from reduction of
TPV and prostatic-specific antigen (PSA) level, whereas
patients with TPV <40 mL can only slightly decrease the
TPV [39]. In patients with a small BPH and bothersome
LUTS, alpha-blocker monotherapy is adequate. The AUA
guidelines on the management of BPH also recommended that
5ARIs are not appropriate treatment for men with LUTS who
do not have evidence of prostatic enlargement. The combina-
tion of an alpha-adrenergic receptor blocker and a SARI is an
appropriate and effective treatment for patients with LUTS
associated with demonstrable prostatic enlargement [10]. SARI
had also been recommended to treat patients without bother-
some LUTS but having an enlarged prostate and high PSA

level [40]. The SMART study also revealed that patients with
severe LUTS/BPH (baseline IPSS total score >20), discon-
tinuing alpha-blocker from combination medication resulted in
symptom exacerbation and need to return to combined 5ARI
and alpha-blocker therapy [41]. The progression of LUTS/
BPH after discontinuing SARI resulted in increase of TPV and
occurrence of acute urinary retention leading to TURP. Patients
with a larger TPV (mean 45.9 mL) and larger TZI (mean 0.43)
tended to have LUTS/BPH progression and resume combina-
tion medication [42].

OAB TREATMENT IN MALE LOWER URINARY
TRACT SYMPTOMS/BENIGN PROSTATIC
HYPERPLASIA

LUTSs in men >50 years of age are highly prevalent and
that storage LUTSs are frequently reported. Patients with mild
and moderate LUTS of 81.4% and 45.1% have storage-pre-
dominant LUTS (IPSS-V/S <1), respectively [12]. In male
patients with BPO, that OAB wet symptoms are associated
with urodynamic DO [7]. Urinary incontinence may be due
to detrusor dysfunction without or with BOO. The guide-
lines suggest that the initial treatment for male LUTS can
be based on the predominant symptoms, without urodynamic
testing [25]. When the initial management fails to resolve the
LUTS, UDS is highly recommended, especially in the elderly
patients with urinary incontinence. DO and urethral sphincter
dysfunctions such as BND or PRES should also be considered
in young men with LUTS or men with a small prostate [26].
In men with LUTS/BPH, UDS or videourodynamic study can
differentiate different bladder dysfunctions (DO, DU, and
DHIC) and bladder outlet dysfunction (BND, dysfunctional
voiding, and BPO) [24].

Antimuscarinic or anticholinergic agents are the first-line
treatment for patients with OAB [43]. When the storage
symptoms persist after medical treatment for LUTS/BPH,
adding antimuscarinics can effective improve the LUTS
in 75% of patients [35]. If patients with LUTS are treated
based on the IPSS-V/S ratio, 75% of bladder-related condi-
tion (IPSS-V/S <1) and 80% of urethral-related condition
(IPSS-V/S >1) reported an improved outcome after medical
treatment with antimuscarinic agent and alpha-blocker, respec-
tively [11]. Clinical studies have shown that antimuscarinic
therapy alone or in combination with alphal-receptor antag-
onists improve OAB symptoms in men with and without
BOO [44]. The current guidelines also suggest that anti-
muscarinic monotherapy can be used for men without BOO
while combination therapy is usually suggested for men with
concomitant BOO and OAB [45,46]. However, in clinical
practice, antimuscarinics is usually reserved as the second-line
medication in men with OAB because of fearing of the risk of
precipitating urinary retention.

In fact, first-line antimuscarinic monotherapy is safe and
effective for men with enlarged prostate and predominant
storage symptoms. Smaller TPV, higher Q_ ., and greater
IPSS-S subscore are predictors of successful first-line anti-
muscarinic monotherapy [47]. Because the persistent storage

symptoms in men with LUTS/BPH usually result from
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undertreated BOO, patients with BOO have less improve-
ment of IPSS storage subscore, overactive bladder symptom
score (OABSS), and patient’s perception of Indevus urgency
score (PPIUS) than those without BOO [48]. In patients with
BOO and OAB and after alpha-blocker therapy, combined
antimuscarinic and alpha-blocker treatment is generally more
effective than monotherapy or placebo in unimproved male
LUTS [35,49].

In elderly men with BPH and OAB, combined alpha-blocker
and antimuscarinics has also been proved safe and effective to
improve LUTS in short term without increasing the risks of
increased PVR and urinary retention [50,51]. Recently, beta-3
adrenoceptor agonist, mirabegron, has been widely used to treat
male LUTS and OAB. Because mirabegron does not reduce
detrusor contractility during voiding, mirabegron has been
recommended as the first-line therapy for patients with OAB
due to BOO, considering the safety of mirabegron treatment
on male BOO [52]. Phase IV randomized, placebo controlled,
multicentric clinical trial further confirmed that daily 50 mg
dose of mirabegron for 12 weeks reduced OAB symptoms in
men, and there was no significant adverse events compared to
the placebo group [53]. In older patients with OAB and mul-
tiple comorbidities, mirabegron 25 mg once daily has also
been reported safe and effective treatment [54]. However, the
improvement of storage LUTS was less in patients with BOO
and the rates of adverse events were higher [48].

CONCERNS IN DIAGNOSIS AND TREATMENT OF
LOWER URINARY TRACT SYMPTOMS/BENIGN
PROSTATIC HYPERPLASIA

In making decision of the diagnosis and treatment for
male LUTS/BPH, the following questions should be con-
sidered: (1) Is the patient with LUTS obstructed? (2) Are
the LUTS caused by an enlarged prostate? (3) Are we treat-
ing BPH or LUTS? (4) Can the managements targeting
BPH reduce LUTS? (5) What are the appropriate tools to
diagnose an obstructed BPH? and (6) Should patients with
LUTS be adequately treated before diagnosis as BOO?
The ICI recommendations of male LUTS/BPH reported in
2016 suggested that UDS is a valuable investigation tool
in differential diagnosis of male LUTS/BPH, especially in
elderly men with urinary incontinence or young men with
LUTS not responding to treatment based on clinical exami-
nation [25]. Because invasive UDS test is the only test to
distinguish between BOO and bladder dysfunctions such as
DO or DU and can change decision-making in the manage-
ment of male LUTS, invasive UDS should be considered
when invasive surgery is planned to performed for men with
complex LUTS.

Although TURP to relieve prostatic obstruction is the gold
standard surgery for male LUTS due to enlarged BPH, TUI
of the prostate might be sufficient to restore voiding function
and preserve ejaculatory function in young patients with small
BPH. Regardless of the surgical procedure for male LUTS/
BPH, improvement of uroflow and LUTS after TURP was
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Figure 2: The algorithm for the treatment of male lower urinary tract symptoms suggestive of benign prostatic hyperplasia with voiding symptoms predominant. a-blocker:
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Lower urinary tract symptoms, PFS: Pressure flow rate study, PVR: Postvoid residual urine, Q_ : Maximum flow rate, QoLI: Quality of life index, TPV: Total prostate
volume, TUI-BN: Transurethral incision of the bladder neck, TURP: Transurethral resection of the prostate, Tx: Treatment
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only noted in male LUTS proven to have low Q
pressure obstruction [16].

and high

max

There has been no consensus regarding the most optimal
timing for surgical intervention for LUTS/BPH. Progression
of voiding or storage symptom after long-term medical treat-
ment, occurrence of complications, and patients’ will are all
indications for surgical intervention for LUTS/BPH [55].
Nevertheless, accurate diagnosis and identifying the cause of
male LUTS is paramount importance and can help improve
quality of treatment. Therefore, urodynamic pressure flow
study or videourodynamic study is considered mandatory in
the male patients with mild or moderate severity of LUTS
who desire to surgery [56].

Whether patients with UAB and LUTS/BPH can benefit
from TURP remains undetermined. Because the pathophysi-
ology of UAB and chronic urinary retention might involve
neurogenic, myogenic, or bladder outlet etiologies, the pres-
ence of an enlarged BPH might not be the main cause of
LUTS [33]. Patients with chronic urinary retention might not
regain voiding efficiency after TURP. Interestingly, TUI-BN or
TURP to ablate urethral smooth muscle not only disrupts the
continuity of the tight BN but also might abolish the inhibi-
tory effect on the detrusor contractility [31]. In patients with
an acontractile bladder, 78.9% of them had significant return
of detrusor contractility after laser enucleation of the pros-
tate [57]. After TUI-BN, part of the patients had been observed
to have recovery of detrusor contractility after the surgical
procedure [58]. Recent urodynamic study also revealed that
Pdet and bladder contractility index improved after TURP
or TUIP in men with DU and chronic retention, suggesting
that relief of BOO can restore detrusor contractility possibly
through the ablation of sympathetic inhibition on the detrusor
contractility [59].

PRECISION MEDICINE IN DIAGNOSIS AND
MANAGEMENT OF MALE LOWER URINARY TRACT
SYMPTOMS/BENIGN PROSTATIC HYPERPLASIA

Based on the above paragraphs, the rational algorithm
of the diagnosis and treatment of male LUTS/BPH can be
postulate. A diagnostic algorithm for LUTS/BPH based on
evidence-based medicine may aid in determining the thera-
peutic strategy [40]. In the initial assessment, the history,
questionnaire such as IPSS, OABSS or PPIUS, digital
rectal examination, uroflowmetry and PVR provide infor-
mation for the diagnosis of BPO and non-BPO. Based on
the IPSS-V/S ratio, OAB medication can be prescribed for
IPSS-V/S <1, whereas short-term and low-dose alpha-blockers
can be used for patients with LUTS/BPH and IPSS-VS >1 for
2—4 weeks [36,60]. Recent studies also confirmed that a fixed
dose of alpha-blocker is also safe and effective in improving
male LUTS, with acceptable adverse events [10,11,35,45,46].
If patients do not respond to initial treatment, measurement
of the TPV and PSA should be done and SARIs such as
dutasteride or finasteride can be added in the presence of an
enlarged prostate (TPV >40 mL) [61,62]. If patients do not
respond to the combination therapy for 6 months, a voiding
diary (for nocturnal polyuria), pressure flow study (for DO or

DU), or videourodynamic study (to confirm the presence of
BPO and BND or PRES) should be carried out to investigate
the possible diagnosis other than BPO. Cystoscopy may be
an additional procedure to diagnose urethral stricture, bladder
stones, or other urethral lesions. Surgical intervention for BPH
should be considered only when a diagnosis of BPO has been
clearly established and the medical treatment cannot relieve
the bothersome LUTS [Figure 2].

CONCLUSION

BPH and BOO is the cause in only 30% of male patients
with LUTS. Men with older age and larger TPV are usually
associated with higher rate of BOO based on videourody-
namic analysis. Long-term medical treatment with SARI and
alpha-blocker is effective in reducing TPV and LUTS in men
with LUTS/BPH. Baseline large BPH (TPV >40 mL) usually
indicates a higher success rate in improvement of LUTS/BPH
by 5ARI. Discontinuing 5ARI in patients with larger TPV
(>45 mL) might fail and resuming SARI is necessary. For
patients with persistent OAB after medical treatment for
LUTS/BPH, BOO should be considered and adding OAB med-
ication may improve LUTS, although the presence of BOO
might have less therapeutic effect. After medical treatment for
LUTS/BPH, UDS or videourodynamic study is mandatory to
find out underlying bladder or bladder outlet dysfunction for
patients who do not have a satisfactory treatment outcome. If
medical treatment fails, TURP is always the best treatment of
choice for male LUTS/BPH proven to have BOO.
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