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Background, epidemiology

Incontinence 12 months after radical prostatectomy
Definition Previous studies a Current study
Any leakage 11 - 90 % 73 %

Use of pads 2 - 35 % 40 %

Frequent leakage 10 % b 8 %

‘Total incontinence’ 5 - 10 % 3 %

‘Severe incontinence’ c 6 % 25 %

Moderate/big problem 22 % 18 %

Surgically treated PPI 4 - 9 % 7 %
a Rates from several studies and review articles: Ellison et al. 2013, Ficarra V et al. 2012, Flynn BJ et al. 2007, 
Herschorn et al. 2010, Incontinence 5th ed. 2013, Krane RJ 2000, Resnick MJ et al. 2013, Wallerstedt A et al. 
2012, Nam RK et al 2012. 
b Reported 24 months after RP  c EPIC-26 Urinary Incontinence Domain score 0-49 (‘severe incontinence’, Ellison 
et al.)
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Risk factors for PPI 

• Pre-RP
– Low/moderate risk cancer – investigate more before RP?
– Length of membranous urethra – MRI pre-RP?
– Obesity, comorbidities

• RP technique
– “Intended” nerve sparing? High anterior release?
– Rocco stitch vs. CoRPUS vs. ARVUS vs. others?
– water-jet dissection? v-lock vs. monocryl?
– Simultaneous RP and autologous sling?
– ORP vs. RALP? 

• Salvage RP after radical radiotherapy
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Pre-RP risk factors

Influence of secondary diagnoses in the development of 
urinary incontinence after radical prostatectomy.
Padilla-Fernández et al Arch Ital Urol Androl. 2017 Mar 31;89(1):34-38. 

• 430 men – RP due to localized prostate cancer – 9 hospitals
• Risk factors for PPI: 

– hypertension
– lower urinary tract symptoms
– dyslipidemia
– diabetes mellitus 
– erectile dysfunction
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Variables associated with PPI 12 months post-RP (N=735)
Bivariate analysis Multivariate analysis

Variables p value p value

Pre-RP
Higher age
Currently not working
Comorbidity present
Erectile dysfunction
Incontinence

<0.001
<0.001

0.07
<0.001
<0.001

0.70
0.20
0.20

<0.001
<0.001

Clinical T stage:
≤T2a (reference)
T2b-T2c
≥T3

0.15
0.08

0.25
0.05

Surgical approach:
RALP (reference)
ORP 0.14 0.11

Nerve sparing 0.14 0.41
Linear regression analysis based on patients’ UID score, simplified table



Pre-RP risk factors
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Preoperative Membranous Urethral Length Measurement and 
Continence Recovery Following Radical Prostatectomy: A 
Systematic Review and Meta-analysis
Mungovan SF et al. Eur Urol. 2017 Mar;71(3):368-378



Pre-RP risk factors

Male urinary incontinence - 31/01/2020

16



Pre-RP risk factors

Male urinary incontinence - 31/01/2020

17



18

RP technique
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RP technique

Vesicourethral support by:
– Anchor suture a.m. Rocco
– CoRPUS 
– ARVUS 
– Autologous sling

Rocco et al. Personal research: reconstruction of the urethral striated sphincter 
[in Italian]. Arch Ital Urol Androl. 2001;73:127-137.
Rocco F, et al. Early continence recovery after open radical prostatectomy with 
restoration of the posterior aspect of the rhabdosphincter. Eur Urol 2007;52:376–83.
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COmplete Reconstruction of the Posterior Urethral Support After Robotic 
Radical Prostatectomy

• 36 patients RARP (2012-2013)
• 18 CORPUS
• 18 Rocco’s standardized technique

• Methods: ICIQ-SF questionnaire 
• day 1 and day 30 after catheter removal after RP

• Results: Continent (ICIQ-SF definition, day 1 – day 30)
– CORPUS 50 % 83 %
– Rocco 16 % 61 %

• Limitations: 
– low number of cases, superselected to evaluate method
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Advanced Reconstruction of Vesicourethral Support (ARVUS) during Robot-
assisted Radical Prostatectomy

• 100 patients with localized prostate cancer
• 66 were randomized to ARVUS
• 34 to standard posterior reconstruction using the Rocco technique.

• Results:
• Continence (= 0 pads):

– 4 wks: ARVUS 63 % vs. control  15 %
– 1 yr: ARVUS 87 % vs. control 61 %

• No difference in IIEF scores bt. the groups
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• Con:
1. A Randomized Study of Intraoperative Autologous Retropubic 

Urethral Sling on Urinary Control after RARP. Nguyen HG et al. J 
Urol. 2017 Feb;197(2):369-375. 

2. A Parallel Randomized Clinical Trial Examining th Return o Urinary 
Continence after RARP with or without a Small Intestinal 
Submucosa Bladder Neck Sling. Clinton D. Bahler et al. J Urol 2016 
Jul;196(1):179-84

Autologous urethral
sling at time of RP?
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•Pro:
1. Retropubic Intracorporeal Placement of a 

Suburethral Autologous Sling During Robot-Assisted 
Radical Prostatectomy to Improve Early Urinary 
Continence Recovery: Preliminary Data. Cestari A et 
al. J Endourol. 2015 Dec;29(12):1379-85. 

2. Simple vs six-branches autologous suburethral sling 
during robot-assisted radical prostatectomy to 
improve early urinary continence recovery: 
prospective randomized study. Cestari A et al. J 
Robot Surg. 2017 Jan 11. 

Continence (=0 pads) at 30 days post-RP:
Six branches 87 %
Two branches 70 %

Autologous urethral
sling at time of RP?
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Prevention? 
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Prevention?

• Baseline risk factor: 
– Age, tumor stage, prostate volume, LUTS, max. urethral closure pressure, previous TURP

• Peroperative:
– Preservative and reconstructive approaches: 

§ bladder neck! puboprostatic ligaments? urethral length??

• Postoperative: 
– TWOC (trial wo catheter) 4-7 days
– Pelvic floor muscle exercise? à Speed up recovery

• Additional risk factor: Combination of any pelvic irradiation 
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https://youtu.be/xyu4lVr5koU

RP technique
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Pathophysiology

Postprostatectomy incontinence (PPI):

• Stress incontinence ß Intrinsic sphincter deficiency (ISD)
• Urgency incontinence ß Bladder dysfunction
• Mixed incontinence ß Combination
• Overflow incontinence ß Anastomosis stricture
• Post micturition dribble ß Incomplete emptying
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Pathophysiology

Stress urinary incontinence following RP:
• Intrinsic sphincter deficiency (ISD)
• Urethral hypermobility / dorsal support laxity
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Preoperative evaluation and investigations

Bauer RM, Eur Urol 2011
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Conservative management of PPI

1. Pelvic floor muscle training –
– one-to-one therapy?
– with oscillating rod?

2. Electrical stimulation?
3. External magnetic innervation?
4. External compression device (penile clamp)
5. Lifestyle changes – not studied

ØLow level of evidence
ØMethodological limitations
ØUndetermined effects
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Preoperative evaluation and investigations

1. A focused clinical urological history, including impact on QOL

2. Standardized questionnaires assessing symptoms and related bother, 
including impact on QOL (optional)

3. Urinary diaries and pad tests - severity of the urinary incontinence

4. Non-invasive clinical examinations: Free uroflowmetry and ultrasound for 
post-void residual (PVR) urine measurement

5. Invasive clinical examinations: Urodynamics and cystoscopy
(optional?)
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Preoperative evaluation and investigations

Medical History – Background
Coherence in time of the symptoms with:

RP? Radiation therapy? Bladder neck incision? Previous TUR-P?
Neurological disease/symptoms?
Improved continence last 3 months?
Trial of conservative treatment?

Symptoms
Stress and/or urgency incontinence?
Nocturnal incontinence?
Incontinence when going to the toilet in the morning?
More incontinence in the afternoon (pelvic floor fatigue)?
Can urinary stream be interrupted?

Affecting quality of life?
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Preoperative evaluation and investigations

Assessing severity and impact of the incontinence 

• Voiding / micturition diary and pad weights
– 24 - 48 - 72 hours 
– Reflect physiologic bladder capacity

• MSIGS: Male Stress Incontinence Grading Scale 0-4 (by Standing Cough Test)

• Quality of life questionnaires
– Specific for prostate cancer population: EPIC-26 Urinary domain
– General incontinence and QOL: ICIQ-SF, ICIQ-UIqol, I-QOL, PGI-I, IIQ-7
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Preoperative evaluation and investigations

Assessing the lower urinary tract: bladder and outlet

• Urethrocystoscopy
– Urethra, sphincter area, anastomosis and bladder neck, bladder
– Striated sphincter function: Ask patient to contract
– ”Repositioning test”: coaptive zone ≥ 1 cm (AdVance)

Fig. 1. Positive RT. a Before repositioning. b During repositioning without active sphincter 
contraction. c During repositioning with active sphincter contraction. 

Fig. 2. Negative RT. a Before repositioning. b During repositioning without active sphincter 
contraction. c During repositioning with active sphincter contraction. 
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Preoperative evaluation and investigations

Assessing the lower urinary tract: bladder and outlet

• Urodynamics
– Non-invasive methods (mandatory)

§ Catheter free uroflowmetry
§ Ultrasound measuring PVR

– Bladder voiding efficiency; contractility, anastomotic stricture
– Invasive methods (individualized?)

§ Cystometry
– DO (+/- leak?), impaired bladder compliance, ALPP, (RLPP), UPP

§ Pressure/flow
– Nomogram, BCI, BOOI – not valid for PPI – mechanical stop test (?)

§ Dynamic imaging (MUCG, VCUG)
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Urodynamic measurements of 
detrusor contractility during 
the mechanical stop test

Comiter, C. (2014) Surgery for postprostatectomy 
incontinence: which procedure for which patient?
Nat. Rev. Urol. doi:10.1038/nrurol.2014.346

Preoperative evaluation and investigations

Pdet

Piso

Qmax
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Preoperative evaluation and investigations
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Preoperative evaluation and investigations

àUrodynamic findings were not predictive of surgical outcome
àInvasive urodynamics may be omitted in patients with pure sphincter deficiency 

and otherwise normal bladder function and outlet assessed by history, 
voiding diaries, free uroflowmetry and PVR measurement.

à Preoperative counselling is important
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Surgical treatment options
Type Mode of action Brand
Artificial urinary 
sphincters

Fixed Urethral compression AMS800®
FlowSecure®

Zephyr ZSI375®
Fixed Repositioning of urethral bulb AdVance XP®

Urethral slings
Fixed Urethral compression InVance®

TOMS®
Argus®

Fixed Repositioning and compression Virtue®
Adjustable Urethral compression Remeex®

Argus®
ATOMS®

Balloons Adjustable Urethral compression ProACT®
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AMS 800® 
Artificial Urinary Sphincter

Surgical treatment options

Male urinary incontinence - 31/01/2020

57



AdVance XP ® 
Retrourethral Transobturator Sling

Surgical treatment options
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ATOMS ® 
Sling

Surgical treatment options
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Virtue ® 
Quadratic Sling

Surgical treatment options

Transobturator component: 
Relocates the proximal urethra

Prepubic component: 
Compresses the bulbar urethra

Comiter CV J Urol 2014
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Surgical treatment options

ProACT ® 
Adjustable Balloons
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Surgical treatment options

Individual treatment selection for PPI

By courtesy of Bauer RM, ICS 2014
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Surgical treatment options

Artificial Urinary Sphincter Versus 
Male Sling for Post-Prostatectomy 
Incontinence — What Do Patients 
Choose? 

Angelish Kumar, Elana Rosenberg Litt, Katie N. 
Ballert, Victor W. Nitti
J Urol. 2009 Mar;181(3):1231-5. 
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Surgical treatment options
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Natural history of urinary function recovery after RP:

²Most patients gradually regain (some) urinary continence 
within the first year

²Modest improvement second and third year

Timing?



Postprostatectomy incontinence (PPI)

• Background, epidemiology

• Risk factors and pathophysiology

• Preoperative evaluation and investigations

• Surgical treatment options

• Outcome

• Summary and conclusions

Male urinary incontinence - 31/01/2020

65



Outcome
Results of the artificial urinary sphincter in postprostatectomy incontinence

Author, year No. pts. Follow-up (yrs) 0-1 pad/day
Goldwasser et al., 1987 42 1.2 82%

Montague, 1992 66 3.2 75%

Perez and Webster, 1992 49 3.7 85%

Martins and Boyd, 1995 28 2 85%

Fleshner and Herschorn, 1996 30 3 87%

Haab et al, 1997 36 7.2 80%

Klijn et al., 1998 27 3 81%

Mottet et al., 1998 96 1 86%

Madjar et al., 2000 71 7.7 59%

Lai et al., 2007 218 3.1 69%

Trigo-Rocha et al., 2008 40 4.5 90%

Kim et al., 2008 124 6.8 82%

Holm et al., 2013 85 2.2 48% ?
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Outcome

Satisfied with operative result 76 (92%) 
Recommend operation to others 80 (94%)
Would choose operation again 81 (96%)

Urinary problem present 20 (23%)
Leaked urine ≥ once daily 60 (71%)
Used ≥ 2 pads per day 44 (52%)

Median 26 months (6-104 months) after AUS implantation
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Comiter, C. (2014) Surgery for postprostatectomy incontinence: which procedure for which patient?
Nat. Rev. Urol. doi:10.1038/nrurol.2014.346

Outcome
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Outcome
Outcome of adjustable and fixed sling systems

By courtesy of Bauer RM, ICS 2014
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Outcome
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Outcome
Postoperative complications

• AMS800®
– Malplacement of pump à Revision
– Atrophy of urethra (RLPP) à New and/or double cuff
– Infection/erosion à Explantation
– Mechanical failure à Revision and replacement
– System leakage à Revision and replacement

• Slings
– Temporary urinary retention à Suprapubic catheter
– Permanent urinary retention à Division of sling
– Perineal pain à Resolves?
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Outcome
Postoperative complications
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Outcome

Postoperative challenges

• Symptoms of overactive bladder (OAB)
– Urodynamics: Previous results – new examination?

Treat as usual with:
– Anticholinergics
– Beta3-adrenoseptoragonist
– Botox®
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Summary and conclusions

Treatment of 
postprostatectomy incontinence
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Summary and conclusions

Thorough preoperative evaluation
– ISD with significant incontinence and reduced QOL

à Indication for surgery
– OAB / DO / Bladder dysfunction:

à Extended preop. investigations and patient counseling, 
but not contraindication for surgery – treat both!

Surgical treatment options and outcome
– The selection of treatment should be based on contraindications
– Wide overlap of different options, depending on availability
– Patient preference
– Careful evaluation of irradiated patients and severe bladder dysfunction
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Thank you for joining the 5th LUTD course!
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Case 1: Male, born 1951

• History of RP two years earlier, still bothered with PPI
• Anamnestic stress incontinence, worse in the evening, continent at 

night, severe negative impact on QOL
• Conservative treatment wo. sufficient effect

• Severity: Urinary diaries show normal voiding pattern with volumes 
up to 450 ml in the morning. 

• Pad tests: leakage 50 ml, 90 ml, 170 ml/24h

• Free uroflowmetry: Qmax 20 ml/s Post-void residual (PVR): 0 ml

• Cystoscopy: Positive repositioning test, no visual sphincter damage
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Case 1: Male, born 1951

Best treatment option?

1. Try more conservative treatment
2. AdVance sling
3. ATOMS sling
4. ProACT balloons
5. Artificial sphincter prosthesis
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Case 2: Male, born 1946

• History of RP 18 months earlier, salvage radiotherapy
• Anamnestic stress incontinence and OAB with urgency and 

pollakisuria, incontinent at night, severe negative impact on QOL
• Conservative treatment wo. sufficient effect

• Severity: Urinary diaries show frequency with small volumes, 
however up to 350 ml in the morning

• Pad tests: leakage 450 ml, 290 ml, 700 ml/24 h

• Free uroflowmetry: Qmax 12 ml/s Post-void residual (PVR): 120 ml

• Cystoscopy: Positive repositioning test, no visual sphincter damage
• Urodynamics: normal compliance, DO, good detrusor contractility
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Case 2: Male, born 1946

Best treatment option?

1. Try more conservative treatment
2. AdVance sling
3. ATOMS sling
4. ProACT balloons
5. Artificial sphincter prosthesis
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Case 3: Male, born 1953

• History of RP 6 months earlier
• Anamnestic stress incontinence, worse when exercising, continent at 

night, negative impact on QOL
• Conservative treatment wo. sufficient effect

• Severity: Urinary diaries show normal voiding pattern with volumes 
up to 550 ml in the morning. Pad tests: leakage 15 ml, 20 ml, 10 ml

• Free uroflowmetry: Qmax 25 ml/s Post-void residual (PVR): 0 ml

• Cystoscopy: Positive repositioning test, no visual sphincter damage

Male urinary incontinence - 31/01/2020

85



Case 3: Male, born 1953

Best treatment option?

1. Try more conservative treatment
2. AdVance sling
3. ATOMS sling
4. ProACT balloons
5. Artificial sphincter prosthesis

Male urinary incontinence - 31/01/2020

86


