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Storage symptoms
Daytime frequency
Nocturia
Urgency
Urinary incontinence

Voiding symptoms
Slow stream
Hesitancy
Intermittency
Straining
Terminal dribble

Postmicturition symptoms
Feeling of incomplete emptying
Postmicturition dribble
Symptoms associated with sexual intercourse
Symptoms associated with pelvic organ prolapse
Genital and lower urinary tract pain
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Pathophysiology finding < 55 (n=172) 56-65 (n=282) 66-75 (n=519) > 76 (n=434) Total (n=1407)

Benign prostatic obstruction 18 (10.5%) 80 (28.4%) 167 (32.0%) 148 (34.0%) 413 (29.4%)
Detrusor overactivity 32 (18.6%) 103 (37.0%) 285 (55.0%) 304 (70.0%) 724 (51.5%)
DHIC 1 ( 0.6%) 6 ( 2.1%) 20 ( 3.9%) 55 (12.7%) 82 ( 5.8%)
Increased bladder sensation 28 (16.3%) 38 (13.5%) 56 (10.8%) 26 ( 6.0%) 148 (10.5%)
Poor relaxation of sphincter 78 (45.3%) 74 (26.2%) 90 (17.3%) 41 ( 9.4%) 283 (20.1%)
Bladder neck dysfunction 6 ( 3.5%) 5 ( 1.8%) 5 ( 1.0%) 3 ( 0.7%) 19 ( 1.4%)
Pseudodyssynergia 3 ( 1.7%) 4 ( 1.4%) 14 ( 2.7%) 9 ( 2.1%) 30 ( 2.1%)
Detrusor underactivity 10 ( 5.8%) 31 (11.0%) 58 (11.2%) 50 (11.5%) 149 (10.6%)
Normal bladder & urethra 24 (14.0%) 31 (11.0%) 35 ( 6.7%) 15 ( 3.5%) 105 ( 7.5%)

DHIC=detrusor hyperactivity with impaired contractility
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Sensory disorders
Increased bladder sensation (hypersensitive bladder, HSB)
Decreased bladder sensation
Interstitial cystitis and painful bladder syndrome

Motor disorders
Detrusor overactivity (IDO, NDO)
DO and inadequate contractility (DHIC)
Detrusor underactivity (DU)

Outlet disorders (bladder outlet obstruction)
Bladder outlet obstruction: bladder neck (BN) dysfunction,
    dysfunctional voiding, urethral stricture
Poor relaxation of pelvic floor muscles
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IPSS-V IPSS-S IPSS-T IPSS-V/S

Failure to storage Total (n=125) 6.2±5.1 8.5±3.7 14.6±7.3 0.7±0.6
IDO (n=84) 6.7±5.0 9.4±3.4 16.1±6.8 0.8±0.7
IBS (n=37) 5.2±5.2 6.6±3.6 11.5±7.8 0.7±0.5
DHIC (n=4) 4.3±3.5 6.5±1.3 10.8±3.9 0.7±0.5

Failure to voiding Total (n=126) 10.6±5.9 6.2±3.7 16.8±7.9 2.3±2.1
BPO (n=72) 9.4±5.9 6.3±3.6 15.7±8.0 2.1±2.2
BND (n=19) 12.4±5.8 7.1±4.1 19.5±7.7 2.4±1.7
US (n=3) 13.0±6.2 9.3±5.5 22.3±10.8 1.5±0.5
PRES (n=32) 12.0±5.3 5.3±3.2 17.2±7.0 2.7±2.3

Normal (n=2) 3.5±2.1 5.0±0.0 8.5±2.1 0.7±0.4

IPSS-V=IPSS voiding subscore; IPSS-S=IPSS storage subscore; IPSS-T=IPSS total score; IPSS-V/S=IPSS voiding-to-storage subscore ratio; IDO=
idiopathic detrusor overactivity; IBS=increased bladder sensation; DHIC=detrusor hyperactivity and impaired contractility; BPO=benign prostatic
obstruction; BND=bladder neck dysfunction; US=urethral stricture; PRES=poor relaxation of external sphincter
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Failure to voiding LUTD Failure to storage LUTD

ROC area 95% CI ROC area 95% CI

IPSS-T 0.58 0.51-0.65 0.43 0.36-0.50
IPSS-V 0.72 0.66-0.78 0.71 0.65-0.77
IPSS-S 0.67 0.60-0.74 0.68 0.61-0.74
IPSS-V/S 0.81 0.75-0.87 0.80 0.75-0.86
TPV 0.74 0.65-0.79 0.72 0.66-0.78
Qmax 0.64 0.57-0.71 0.63 0.56-0.70
PVR 0.63 0.57-0.70 0.63 0.56-0.70

LUTS=lower urinary tract dysfunction; IPSS-V=IPSS voiding
subscore; IPSS-S=IPSS storage subscore; IPSS-T=IPSS total score;
IPSS-V/S=IPSS voiding-to-storage subscore ratio; TPV=total prostate
volume; Qmax=maximal flow rate; PVR=postvoid residual
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Improved

32 (89%)

No

4 (11%)

No

9 (30%)

Improved

8 (73%)

Improved

14 (78%)

V/S > 1

(N=36)

V/S ≤ 1

(N=30)

V/S > 1

(N=11)

No

29 (22.0%)

IPSS Reassessed IPSS

Urological investigations:  TPV, Qmax, PVR

V/S > 1

LUTS

(n=132)(n=314)

Alpha-blocker 1M Antimuscarinics 1M

Alpha-blocker 2M Alpha-blocker 2M Antimuscarinics 2MAntimuscarinics 2M

3M

1M

Baseline

Improved

21 (70%)

No
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V/S ≤ 1

(N=18)

Continue

Antimuscrarinis
Continue alpha-blocker

Improved

248 (79%)

No
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Improved
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V/S ≤ 1
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Change With tolterodine ER Without tolterodine ER P-Value

∆IPSS (voiding) 4.62 5.05 0.726
∆IPSS (storage) 4.26 1.42 < 0.001
∆IPSS (total) 8.88 6.47 0.116
∆QoL 1.62 1.46 0.551
∆Qmax (mL/sec) 1.64 2.60 0.275
∆Voided volume 14.0 27.70 0.483
   (mL)
∆PVR (mL) 15.2 8.90 0.690
∆TPV (mL) 9.53 9.13 0.877
TZI 0.03 0.04 0.671
PSA (ng/mL) 1.43 0.97 0.434

IPSS=International Prostate Symptoms Score; QoL=quality of life
index; Qmax=maximum flow rate; PVR=postvoid residual; TPV=total
prostate volume; TZI=transition zone index; PSA=prostate specific
antigen.
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Variables Area under ROC curve (95% confidence interval)

IPSS-T 0.66 (0.58, 0.75)
IPSS-V 0.74 (0.66, 0.82)
IPSS-S 0.39 (0.30, 0.47)
IPSS-V/S 0.80 (0.74, 0.86)
OABSS 0.42 (0.34, 0.51)
USS 0.47 (0.39, 0.56)

IPSS-T=IPSS total score; IPSS-V=IPSS voiding subscore; IPSS-S=
IPSS storage subscore; PSS-V/S=IPSS voiding-to-storage subscore
ratio; OABSS=overactive bladder symptom score; USS=urgency se-
verity scale
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