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Prevalence of LUTS in Taiwan

Men: 60%

Women: 57%



Etiology of Male LUTS

EAU guidelines: Management of Non-neurogenic Male Lower Urinary Tract Symptoms 



Etiology of Male LUTS

EAU guidelines: Management of Non-neurogenic Male Lower Urinary Tract Symptoms 

•Systemic VS LUT/ UUT causes

•Functional VS Anatomical factors

•Exclusion of infection and malignancy



Etiology of Male (refractory) LUTS 

Urol Sci. 2016; 27:21

BOO (69.6%)
BND: 35.9% (25.0% in male LUTS)

BPO: 46.8% (32.6% in male LUTS)

PRES: 17.1% (11.9% in male LUTS)

Bladder dysfunction (30.4%)
DO: 59.9% (18.2% in male LUTS)

HSB: 8.6% (2.6% in male LUTS)

DHIC: 18.8% (5.7% in male LUTS)

DU: 12.8% (3.9% in male LUTS)



Both Age & Prostate volume:

affect the distribution of male storage/ voiding LUTD

Age TPV

Urol Sci. 2016; 27:21



Both Age & Prostate volume:

affect the distribution of male voiding LUTD

Urol Sci. 2016; 27:21



Both Age & Prostate volume:

affect the distribution of male storage LUTD

Urol Sci. 2016; 27:21



Medical history

PE (Physical examination), DRE (digital rectal examination), PSA (prostate specific antigen)

Urinalysis

Symptom score questionnaires

Frequency volume chart and bladder diaries

PVR (Post-void residual urine) and Uroflowmetry 

Prostate Imaging/ Cystourethroscopy

Renal function measurement/ UUT image

Urodynamics

Diagnostic Evaluation of Male LUTS



Prostate-specific antigen (PSA)

Prediction of prostate volume (TPV)
Diagnosis of TPV> 30ml: > 1.5ng/mL (PPV 78%)

Diagnosis of TPV> 40ml: > 1.6, > 2.0, > 2.3 ng/mL for men with BPH in their 50s, 
60s, 70s (Sen. 65-70%, Spe. 70%)

Probability of prostate cancer

Prediction of BPO-related outcomes
Predict risk of AUR and BPE-related surgery

Free PSA (elevated): also predict clinical BPH

Olmsted County study: PSA> 1.4ng/mL- risk of treatment during F/U

MTOPS study: PSA > 1.1ng/mL- risk of AUR



8 items: 7 symptom questions + 1 QoL 
(quality of life) question

0 point: asymptomatic

1-7 points: mildly symptomatic

8-19: moderately symptomatic

20-35 points: severely symptomatic

4 voiding items, 3 storage items 

During assessment, during and/or 
after treatment 

International Prostate Symptom Score (IPSS)

Incomplete emptying

Frequency

Intermittency

Urgency

Weak stream

Straining

Nocturia



IPSS V/S (Voiding/ Storage subscore ratio): 

useful method to differentiate male LUTD

Int J Clin Pract. 2012 Feb;66(2):139



IPSS V/S: help to guide the treatment for male LUTS

Int J Clin Pract. 2012 Feb;66(2):139

76.7% 78.1%



OAB symptom score (OABSS)

⚫ 診斷為OAB的條件

✓第三題(突然想要小便)的急迫感
分數 ≥ 2 +

✓OABSS總分 ≥3

⚫ OAB症狀的嚴重程度

✓輕微: OABSS總分 ≤ 5

✓中度: OABSS總分 6 –11

✓嚴重: OABSS總分 ≥12

Homma et al. Urology 2006; 68(2): 318-23

2012實用尿路動力學 Ch.6

Frequency

Nocturia

Urgency

UUI



Campbell-Walsh Urology 10th edition. Ch 66

症狀差異:
OAB (膀胱過動症) VS BPS (間質性膀胱炎)

急尿/ 及尿失禁 膀胱疼痛頻/夜尿



尿路動力學差異:
OAB (膀胱過動症) VS BPS (間質性膀胱炎)

Campbell-Walsh Urology 10th edition. Ch 66



Reduce recall bias

3-day, 7-day

To assess LUTS with 

a prominent storage component or nocturia

Frequency Volume Chart (FVC) & Bladder Diary

2012實用尿路動力學 Ch.4



Frequency Volume Chart (FVC) & Bladder Diary

2012實用尿路動力學 Ch.4



Pathophysiology of Nocturia

Int J Clin Pract. 2017 Nov;71(11). doi: 10.1111



Evaluation of Nocturia

Int J Clin Pract. 2017 Nov;71(11). doi: 10.1111



Treatment of Nocturia

Int J Clin Pract. 2017 Nov;71(11). doi: 10.1111



TUA Guideline: Nocturia



Shared Care Pathway for Nocturia

EAU guidelines: Management of Non-neurogenic Male Lower Urinary Tract Symptoms 



Uroflowmetry

Non-invasive urodynamic test.

Qmax

Flow pattern

Diagnostic accuracy for BOO

Qmax < 10ml/sec: 

Sen. 47%, Spe. 70%, PPV 70%

Qmax <15ml/sec: Sen. 82%, PPV 67% 

Increased specificity by repeat tests



Uroflowmetry

Siroky nomogram

Corrected Qmax

= Qmax / √voided volume
(other: Qmax / √ (voided volume +PVR)) 

Within subject variation

Preferable condition: 

voided volume > 150mL



Interpretation of Uroflowmetry

Q (flow) = P (pressure) / R (resistance)

P: intravesical pressure 
Detrusor tone & strength (contractility)

Bladder wall compliance 

Abdominal pressure

R: bladder outlet resistance
Bladder neck (BN obstruction/ dysfunction)

Prostate (BPO)

External urethral sphincter (EUS) (DSD, dysfunctional voiding; ISD)

Urethra (stricture)



Flow patterns in Uroflowmetry

Bell-shape (normal)

Tower shape (DO/ OAB)

Obstructive flow (BOO)

Constrictive/ plateau flow (Urethral stricture)



Flow patterns in Uroflowmetry

Staccato/ fluctuated flow (Weak or 
unsustained detrusor contractility; 
Dysfunctional voiding)

Intermittent / interrupted flow (Detrusor underactivity; Dysfunctional voiding)



Flow patterns in Uroflowmetry



Bladder sonography & PVR

High PVR: indicate BOO  and/ or poor detrusor function

PVR > 50ml for BOO: PPV 63%, NPV 52%

Voiding efficiency (VE) : voided volume / (voided volume + PVR)

VE < 0.33: indicate detrusor underactivity

Bladder wall thickness (BWT)/ Detrusor wall thickness (DWT)

BWT

DWT

Diagnostic accuracy for BOO

BWT > 5mm (under 150ml)

DWT > 2mm (under 250ml):  PPV 94%, Spe. 95%



Prostate Imaging 

Trans-abdominal US, trans-rectal US (TRUS), CT, MRI

Prostate size 

Prostate shape

Presumed circle area ration (PCAR) 

> 0.8 for BPO (Sen. 77%, Spe. 75%)

BJU Int. 2003 Mar;91(4):371

Intravesical prostatic protrusion (IPP)

Gr.I, II, III: <5mm, 5-10mm, >10mm

Correlate with BPO 

(PPV 94%, NPV 79%)

Urology. 1997 Oct;50(4):548



Urethrocystoscopy 

Recommended in “history of microscopic or gross hematuria, urethral 

stricture, or bladder cancer, who present with LUTS”

Detection of bladder trabeculation:

normal Qmax in 25% of patients without bladder trabeculation, 

21% of mild trabeculation, and 

12% in marked trabeculation  

Detection of bladder diverticulum 



Renal function measurement/ UUT Imaging

EAU guidelines: Management of Non-neurogenic Male Lower Urinary Tract Symptoms 



PLoS One. 2013;8(3):e59176

Different clinical characteristics 

between bladder outlet-related and bladder-related LUTD 



Combined TPV / TZI, Qmax, and IPSS V/S: 
increase diagnostic values of bladder outlet-related LUTD

PLoS One. 2013;8(3):e59176



Combined TPV / TZI, Qmax, and IPSS V/S: 
increase diagnostic values of bladder outlet-related LUTD

PLoS One. 2013;8(3):e59176



To identify all factors that contribute to lower urinary tract dysfunction (LUTD) signs 

and/or are the origin of symptoms and to assess their relative importance

To obtain information about all other aspects of lower urinary tract function or 

dysfunction, whether or not expressed as a symptom or recognisable as a sign

To allow prediction of the possible consequences of LUTD for the upper urinary tract

To allow prediction of the outcome, including undesirable side effects, of a contemplated 

treatment

To confirm the effects of an intervention or understand the mode of action of a 

particular type of treatment for a LUTD, especially for a new and/or experimental (not 

routine) treatment

To understand the reasons for failure of previous treatments for UI or for LUTD in 

general (after unsatisfactory treatment). 

Role of UDS in ICS Recommendations

Neurourol Urodyn. 2019 Feb;38(2):545

Eur Urol Focus. 2019 Apr 12. pii: S2405-4569(19)30104
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Drawback of Routine UDS…

Invasiveness

Unskilled hands: 

Technically challenging, 

prone to methodological errors



Recommendation of UDS/ VUDS in Male LUTS

EAU guidelines: Management of Non-neurogenic Male Lower Urinary Tract Symptoms 



TUA 健保審查「錄影尿路動力學檢查」建議規範



Basic Interpretation of UDS/ VUDS  

Bladder outlet obstruction index (BOOI) / 
Abrams-Griffiths (AG) number

= Pdet@Qmax – 2x Qmax

≥ 40: obstructed

20-40: equivocal

< 20: non-obstructed

Bladder contractility index (BCI) 

= Pdet@Qmax + 5x Qmax

> 150: strong

100-150: normal

< 100: weak



New Nomogram for Diagnosing Female BOO

Neurourol Urodyn. 2018 Jan;37(1):368

BOOIf =  Pdet.Qmax − 2.2*Qmax

the threshold 

Pdet.Qmax = 2.2*Qmax + 5

(Sen. 0.86, Spe. 0.93)

BOOIf

<  0 : <10% probability

>  5 : 50% probability

>18 : >90% probability 



Schafer nomogram



Maastricht-Hannover Nomogram

Neurourol Urodyn. 2016 Nov;35(8):980



Bladder related LUTD in VUDS
DO with 
guarding reflex

DO without 
BOO

DHIC DU



Bladder-outlet related LUTD in VUDS
DO with BPODO with BND

Dysfunctional 
voiding

PRES



J Urol. 2018 Jan;199(1):237

Pre-OP Detrusor Underactivity: 

Poorer degrees of IPSS & Qmax improvement 

10 studies: all studies except 1 were retrospective

Urodynamic DU: 9 studies- BCI <100, 1 study-Pdet<30cmH2O or Qmax <12ml/sec

DU (+):

Poorer IPSS improvement

Pooled mean difference -3.73

DU (+):

Poorer Qmax improvement

Pooled mean difference -3.92



Assessment Algorithm of Male LUTS
TUA EAU



Treatment Algorithm of Male LUTS 
(without indications for surgery)

TUA EAU



Etiology from systemic, UUT, or LUT; 

Exams from non-invasive to invasive

Advantage and limitations of all non-invasive & invasive exams

Careful interpretation of the results based on UDS concepts

Take Home Message
Clinical Evaluation & Diagnosis of Male LUTS
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