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Objectives: To report a real-time contemporary practice and outcome of artificial urinary 

sphincter (AUS) in patients with postradical prostatectomy urinary incontinence (PPI) in the UK.

Methods: A retrospective observational study of patients who underwent AUS implantation 

(AMS 800) from 2007 to 2013. Data were collected on patients’ demographics, infection and 

erosion rate, mechanical failure, reoperation, and continence rates. The study strictly included 

patients with postradical PPI only. Minimum follow-up was 15 months.

Results: Eighty-four AUSs were implanted over a period of 6 years. Patients’ age ranged between 

51 and 78 (median 69, mean 69.25) years. Median follow-up was 37 months, mean 39 months, 

and range 15–92 months. Among the 83 follow-up patients, 38.5% (32/83) reported that they 

were completely dry with no pads; 42.2% (35/83) of patients were socially continent (using 1 

pad/day) and 19.3% (16/83) using ≥2 pads /day. One patient was lost to follow-up. Reoperation 

rate was 13.25% (11/83), including nine mechanical failures (10.8%). Two implant infections 

(2.4%) required explantation, out of which one had erosion (1.2%). Bladder overactivity devel-

oped in 6% of patients. Of the 83, 15 (18%) had pelvic radiotherapy.

Conclusion: The implantation of AUS in patients with post-PPI has lower complications and 

reoperation rates than historical impression painted in the literature. This can be beneficial in 

counseling as well as during the education process of patients going through the decision process 

for prostate cancer treatment. Furthermore, these figures can add to our quest to increase the 

awareness of the success of anti-incontinence surgery among patients.

Keywords: Post-prostatectomy urinary incontinence, artificial urinary sphincter, male inconti-

nence, radical prostatectomy complications, outcomes of artificial urinary sphincter, incontinence 

surgery counseling

Introduction and objectives
Postradical prostatectomy urinary incontinence (PPI) represents a critical functional 

complication following prostate cancer surgery and has a significant impact on patient’s 

quality of life. The artificial urinary sphincter (AUS) is the standard surgical treatment 

for PPI. Implantation of AUS in patients with PPI is believed to have a better outcome 

than in those with neurogenic incontinence.1,2 However, PPI patients’ expectation may 

be higher. Historically, there are high complications and reoperation rates reported 

following the implantation of AUS and not many studies differentiated between the 

two groups. Our aim was to report a real-time contemporary practice and outcome of 

PPI-only patients treated with AUS in a high-volume tertiary center.3,4
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Methods
A retrospective study of patients underwent AUS implanta-

tion (AMS 800™) for treating PPI from 2007 to 2013. Data 

were collected from our electronic clinical portal using an 

Excel sheet, recording patient demographics, date of opera-

tion, duration of follow-up, continence, and postoperative 

complications including infections, erosion rate, mechanical 

failure, and reoperation. Patients were classified as com-

pletely dry (0 pad), socially continent (1 pad/day or no pads 

but minimal leakage on straining), or incontinent (≥2 pads/

day). The completely dry and socially continent groups were 

considered a satisfactory result. All patients were strictly 

postradical prostatectomy; no neurogenic or post-transurethral 

resection of prostate patients were included. Mechanical fail-

ure was defined as recurrence of incontinence due to device 

malfunction within 10 years of implantation. Urethral atrophy 

was defined as recurrence of the stress incontinence with a 

functioning device, mainly proven after removal of device.

Recurrence of stress incontinence is defined as deteriora-

tion from baseline post AUS implantation. This is identified 

by increased leakage above baseline and increase in pad usage 

after a period of improvement.

The preoperative degree of incontinence evaluation 

included a voiding diary, pad weight, urodynamic studies, 

and flexible cystoscopy. After thorough investigations, the 

modality of treatment is discussed with the patients.

Statistical analysis
The statistical analyses were carried out using LIFETEST 

procedure and two-sample t-test. The Kaplan–Meier method 

Table 1 Summary of patient demographics and outcomes

No. of patients 84

age Range 51–78 years
Mean 69.25 years
Median 69 years

Follow-up duration Range 15–92 months
Mean 39 months

Preoperative mean pad usage 6 pads/day
Postoperative mean pad usage 1 pad/day
Pelvic radiotherapy 15/83 (18%)
Completely dry (0 pad) 32/83 (38.5%)
≤1 pad/day 67/83 (80.7%)
Mechanical failure 9/83 (10.8%)
Reoperation/revision 11/83 (13.25%)
Infection/erosion 2/83 (2.4%)
Urethral atrophy 0/83 (0%)

Table 2 Summary of outcomes in comparison with similar series

Author Type of study Mean 
length of 
follow-up

Completely 
dry (0 pads)

Dry and 
improved 
(£1 pad/day)

Mechanical 
failure

Reoperation/
revision

Infection/
erosion

Urethral 
atrophy

Mottet 
et al17

Prospective 
multicenter study

12–36 
months

59/103 
(57.3%)

74/103 (71.8%) 10 (9.7%) 22 (21%) 12 (11.6%) Not 
reported

Walsh et al18 Retrospective 
single-center study

46 months 7/91 (18.7%) 81/91 (89%) 1 (1%) 26 (25%) 6 (6%) 9 (9%)

Trigo Rocha 
et al19

Retrospective 
single-center study

53 months 20/40 (50%) 36/40 (90%) 2 (5%) 8 (20%) 3 (7.5%) 2 (5%)

O’Connor 
et al20

Retrospective 
single-center study

60 months 7/29 (24%) 24/29 (82.7%) 3/29 (10.3%) 4 (14%) 4/29 (13.8%) 2/29 (6.9%)

Ramsay 
et al21

Retrospective 
single-center study

Not 
specified 
≈48 months

Not reported 27/27 (100%) 2/27 (7.4%) 4/27 (15%) 2/27 (7.4%) Not 
reported

singh and 
Thomas22

Retrospective 
single-center study

41 months 18/21 (85.7%) 20/21 (95.2%) 2/21 (9.5%) 10/21 (47%) 2/21 (9.5%) Not 
reported

Present 
study

Retrospective 
single-center study

39 months 32/83 (38.5%) 67/83 (80.7%) 9/83 (10.8%) 11/83 (13.25%) 2/83 (2.4%) 0/83 (0%)

was used to calculate survival-free estimates of mechani-

cal failure or revision. Minimum follow-up period was 15 

months.

Results
Eighty-four AUSs were implanted over a 6-year period. 

Patients’ age ranged between 51 and 78 years, with median 

69 years and mean 69.25 years. The median follow-up was 

37 months, mean 39 months, and range 15–92 months. 

One patient was lost to follow-up. Of 83 patients, 15 

(18%) had radiotherapy. A summary of results is shown 

in Table 1 and 2 shows our results compared with similar 

series published.
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Continence
Among the 83 follow-up patients, 38.5% (32/83) of patients 

reported that they were completely dry and not using any 

pads; 42.2% (35/83) were socially continent (using 1 pad/day) 

and 19.3% (16/83) using ≥2 pads/day. Patients who achieved 

social continence or better were considered as a satisfactory 

outcome (ie, using one pad or no pad). There was reduction in 

average pad usage of 6 pads/day preoperatively to 1 pad/day 

postoperatively for the whole series. An overall satisfactory 

result was achieved in 80.7% of cases (67/83).

Revision/Reoperations
Revision surgery was needed in cases that developed a 

mechanical failure of the AUS or device removal due to 

infection or erosion. Overall, 13.25% (11/83) had to undergo 

a revision or a reoperation in relation to the AUS implanta-

tion; this includes nine mechanical failures (10.8%) due to 

malfunctioning device and two device explantations due to 

infections.

Mechanical failure occurred between 2 and 84 months 

post AUS insertion, median 18 months and mean 24 months. 

Every device removed was examined and tested in theater 

immediately after removal and then sent to the manufacturer 

for confirmation of mechanical failure.

Figure 1 shows the estimated mechanical failure-free sur-

vival, which is 89.9% at 5 years but at 10 years the mechani-

cal failure rates increases which is in keeping with the life 

expectancy of the device. Figure 2 shows the revision-free 

estimated survival, 86.75% at 5 years but at 10 years the 

revision rate will increase as expected due to device failure.

Infections and erosions
Implant infection requiring removal of device occurred in 

2/83 (2.4%) patients. One incidence involved a patient who 

failed to deactivate the device causing subsequent retention 

followed by multiple catheterization attempts in emergency 

department without deactivating the AUS, who subsequently 

required a suprapubic catheter, then developed abdominal 

wound infections requiring hospital admission and intra-

venous antibiotics; this case was the only urethral erosion 

in the series. The other case presented 6 months post AUS 

implantation with a scrotal sinus and infection, this was man-

aged initially with antibiotics to stabilize the patient and then 

the device was removed subsequently. There were two other 

minor abdominal wound infections and three perineal wound 

infections, which required treatment with oral antibiotics. 

Two patients developed urinary tract infections following 

removal of the catheter and required a short course of oral 

antibiotics without hospital admission.

age
Age of the patient at the time of the initial procedure did not 

seem to be a risk factor for mechanical failure or revision 

surgery; the results of two-sample t-test to compare age in 
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Figure 1 Estimated mechanical failure-free survival (Y-axis represents survival probability, X-axis represents time in months).
Note: Kaplan–Meier curve for time to mechanical failure.
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the nonmechanical failure group (mean age 68 years) vs 

mechanical failure group (mean age 69 years) show no sta-

tistically significant relation with age (P-value=0.6611) and 

a similar result for revision surgery, the nonrevision group 

(mean age 67.9 years) vs revision group (mean age 68.36 

years) (P-value=0.8436).

Bladder overactivity
De novo bladder overactivity developed in 6% (5/84) of 

patients, all were managed with anticholinergics and did not 

require further treatment.

Bladder neck stenosis
Of the 83 patients, 20 (24.1%) had bladder neck stenosis prior 

to AUS implantation, all underwent treatment and had a flexible 

cystoscopy prior to establishing a stable open bladder neck. Of 

the 20 patients, 3 (15%) with previous bladder neck stenosis 

had revision surgery, one due to erosion and infection following 

traumatic catheterization and the other two patients had revision 

surgery due to mechanical failure. One out of these two had 

recurrence of his bladder neck stenosis after AUS implantation. 

In the group of patients who did not have prior bladder neck 

stenosis, 8/63 (12.7%) had revision surgery. There was no real 

difference between the two groups. Overall, 85% of patients 

who had previous bladder neck stenosis did not require revision 

surgery compared with 87% in the group who did not have 

previous bladder neck stenosis; this implies that the presence 

of previous bladder neck stenosis does not affect the outcome.

Discussion
The AUS is the gold standard treatment for moderate/severe 

postprostatectomy incontinence.4–7 Because the device was 

introduced in 1974, the device has been modified a few times 

through the years until it reached the current design in 1987.7 

The therapies for PPI include pelvic floor muscle exercises, 

pharmacotherapy, urethral bulking agents, male slings, and 

AUS.6,8,9 Initial conservative measures are attempted prior to 

considering more invasive treatments. The choice of surgical 

treatment depends on the degree and severity of incontinence. 

Slings are used in mild/moderate degree of incontinence, 

while AUS is reserved for more severe cases. Currently, the 

MASTER trial (https://www.mastertrial.co.uk) is recruiting 

to compare the efficacy of slings vs AUS and provide the 

evidence to show which of the two modalities is best for 

which degree of incontinence.

Historically, literature reported AUS outcomes for the 

treatment of both neuropathic and non-neuropathic incon-

tinence with high complications and reoperation rates.1 

Few studies have reported on using AUS in non-neurogenic 

patients. Reoperation or reintervention is needed either to 

replace a nonfunctioning device (due to mechanical failure 

or urethral atrophy) or to explant an infected device.
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Figure 2 Estimated revision-free survival.
Note: Kaplan–Meier curve for time to revision surgery.
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The efficacy of AUS and continence postinsertion is the 

most relevant factor from patients’ perspective, and this is 

reflected in patient satisfaction score. However, the lack of 

standardization in assessing continence can make it difficult 

to compare results with other studies.10 A systematic review of 

12 studies by Van der Aa et al including data of 623 patients 

showed that continence was achieved in 61%–100% of cases, 

complete dryness (0 pads) in 43.5%, and social continence 

(≤1 pad/day) in 79%. Dry rates (0 pad) were only available 

in seven studies and varied from 4% to 86%.4 In our series, 

38.5% (32/83) of patients reported that they were completely 

dry with no pads; 42.2% (35/83) were socially continent 

(using 1 pad/day). Overall satisfactory result was achieved 

in 80.7% (67/83), with 19.3% (16/83) using ≥2 pads/day; 

however, this still represented an improvement compared 

with their presphincter surgery condition.

As any device, AUS is liable for mechanical failure and 

it could occur in any of the components of the device; the 

cuff, tubing, pump, or reservoir. In a study by Lai and Boone 

in 2013, the device failure rate was estimated to be 50% at 

10 years.11 In a systematic review by Van der Aa et al, several 

studies reported mechanical failure rates varying between 

2.0% and 13.8%.  Failures occured from 11–68 months 

post insertion, with an average reoperation rate of 26.0% 

(range: 14.8%–44.8%).4 In another large study on 554 men 

by Raj et al with a mean follow-up of 68 months, there was a 

0.46% infection rate in 435 patients who underwent primary 

AUS implantation. The cause of failure in 119 patients who 

underwent secondary AUS implantation was mechanical 

failure in 31 patients (25.2%) and nonmechanical in 88 

patients (73.9%).12

In our series of 84 patients with an average follow-up of 

39 months, the overall revision rate is 13.25% (11/83), this 

includes nine mechanical failures (10.8%), one infected 

device, and one infected device associated with erosion 

(2.4%). Early erosion in the first few weeks usually occurs 

when the urethra is injured during mobilization especially at 

the dorsal aspect. Late erosion occurs secondary to traumatic 

catheterization without deactivation of the sphincter.13

Urethral atrophy is a complication of AUS and it is dif-

ficult to diagnose. It usually presents with a gradual recur-

rence of incontinence with an increase in pad usage. This is 

a diagnosis of exclusion when other causes of incontinence 

have been ruled out. At the time of revision, the AUS device 

will be still functioning. We believe the absence of urethral 

atrophy in our series is related to technique and the choice of 

cuff. We routinely leave the bulbospongiosus muscle intact 

in most cases; this provides an extra layer of support to the 

urethra. The urethral circumference is measured and cuff 

size is chosen; if there is any doubt about using a 4- or 4.5-

cm cuff, we will always use the larger size to make sure it is 

never too tight. A 4.5-cm cuff was our most frequently used 

size. We have never used a 3.5-cm cuff and rarely a 4-cm cuff.

In a study by Kim et al, where the longest follow-up was 

10 years, the vast majority of complications occur in the 

first 48 months following insertion of AUS.14 In our study, 

the average follow-up is 39 months, which implies that most 

of the complications have already occurred and the figures 

presented in this study are a true reflection of outcomes on 

the long-term.

The lower reoperation and complication rate reported 

encourages a modified counseling of the patients undergo-

ing or recently undergone radical prostatectomy regarding 

their continence outcome and using more current data, as 

the complication rates in our series of PPI patients may not 

be as high as historically reported.

Certainly, the surgeons’ experience is another important 

factor. Sandhu et al demonstrated a slow but steady decrease 

in reoperation rates with increasing surgeon experience 

(P=0.020), showing a plateau in learning curve after 200 

procedures; this finding supports centralization of this pro-

cedure in tertiary centers with large patient volumes.11,15,16

Conclusion
The implantation of AUS in patients with post-PPI has lower 

complications and reoperation rate than historical impression 

painted in the literature. This can be beneficial in counseling 

as well as during the education process of patients going 

through the decision process for prostate cancer treatment. 

Furthermore, these figures can add to our quest to increase 

the awareness of the success of anti-incontinence surgery 

among patients.
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of this study. Preliminary results of this series have been 

presented at Society Internationale d’Urologie 2014 and 

abstract published in Gold Urology Journal, Volume 84, 

Issue 4, Supplement, October 2014, Pages S1–S146. This 

publication reflects longer follow-up results.
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