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This study aimed to retrospectively evaluate a cohort of patients with prostate cancer 

and persistent urinary incontinence after radical prostatectomy. From January 2004 to 

December 2015, eighty-six individuals were identified to have received an AUS im-

plant, provided by a private nonprofit HMO operating in Belo Horizonte, Brazil. On to-

tal, there were 91 AUS implants, with a median interval between radical prostatectomy 

and AUS implant of 3.6 years (IQR 1.9 to 5.5). The rate of AUS cumulative survival, 

after a median follow-up of 4.1 years (IQR 1.7-7.2 years), was 44% (n=40). The median 

survival of AUS implants was 2.9 years (IQR 0.5-7.9 years). Thirty-seven AUS implants 

(40.7%) resulted in grade III surgical complications. There were 5 deaths at 2.1, 4.7, 

5.7, 5.7 and 6.5 years of follow-up, but none due to causes directly associated to the 

AUS implant. Persistent severe incontinence was documented in 14 (15.3%) additional 

patients. From the 51 AUS implants which resulted in grade III surgical complications 

or persistent severe incontinence, 24 (47.1%) underwent surgical revisions. Explanta-

tion of the sphincter or its components was observed in 6 cases (25.0%). Mechanical 

failure, described as fluid loss and/or inability to recycle the AUS device, was observed 

in 4 devices (16.7%). In conclusion, although AUS implants are recommended as the 

gold-standard treatment of severe urinary incontinence after prostatectomy, the ob-

served high rates of malfunction and grade III adverse events are a matter of concern 

warranting further assessment on the safety and efficacy of these devices.

Keywords:
Urinary Incontinence;
Prostatectomy; Prostatic
Neoplasms; Urinary Sphincter, 
Artificial

Int Braz J Urol. 2017; 43: 150-4

_____________________
Submitted for publication:
May 02, 2016
_____________________
Accepted after revision:

August 23, 2016
_____________________
Published as Ahead of Print:

October 28, 2016

INTRODUCTION

Currently, prostate cancer is the leading 

type of cancer in men worldwide, with a global 

estimated incidence of 1.4 million cases a year (1). 

In spite of the risks of urinary incontinence, and 

other adverse events such as impotence, radical 

prostatectomy is still the most frequently perfor-

med treatment for this condition (2).

 Urinary incontinence, the involuntary 

urethral loss of urine, can be caused by radical 

prostatectomy through a direct injury of the ure-

thral sphincter or as a consequence of bladder de-

nervation, resulting in bladder dysfunction such 

as detrusor overactivity (3). While a small amount 

of incontinence may not cause problems, larger 

degrees of incontinence can lead to major impact 

on a patient’s quality of life (4). In these cases, 
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when incontinence persists despite conservative 

therapy, the implantation of an artificial urinary 

sphincter (AUS) may be recommended (5, 6).

 An AUS consists of three silicone com-

ponents: a cuff, a balloon reservoir, and a pump. 

Each of these components is attached to a length 

of silicone tubing and connected together during 

the surgical implant procedure (7). In spite of its 

known efficacy in the management of persistent 

urinary incontinence, studies have reported disas-

trous complications resulting in early device re-

moval and an increased rate of surgical revisions 

(8-18). Therefore, this study aimed to retrospecti-

vely evaluate a series of cases of AUS implants in 

patients with persistent urinary incontinence after 

radical prostatectomy, at a private nonprofit heal-

th maintenance organization (HMO) in Brazil.

PATIENTS AND METHODS

 This study consisted of a convenience sam-

ple of individuals with persistent urinary incon-

tinence after radical prostatectomy performed to 

treat prostate cancer. We retrospectively collected 

data from individuals who had an AMS800® AUS 

device implanted from January 2004 to December 

2015, while they were being provided healthcare 

assistance by a private nonprofit HMO operating 

in Belo Horizonte, Brazil. Data was collected from 

AUS implants performed in 15 different hospitals 

in the Belo Horizonte metropolitan region, the 

third largest metropolitan area of Brazil. Patients 

were excluded if they had a history of any urolo-

gical surgical procedure other than radical prosta-

tectomy.

 The primary outcomes of this study were 

the assessment of grade III surgical complications 

following AUS implantation, which were defined, 

according to the Clavien-Dindo classification sco-

re, as any deviation from the ideal postoperative 

course that is not inherent in the procedure and 

does not comprise a failure to cure requiring sur-

gical, endoscopic or radiological intervention (19, 

20). The need for surgical revision was defined as 

the first repeat operation on the AUS, including 

due to total or partial explantation or to mechani-

cal failure. Demographic information collected for 

each patient included age, date of the radical pros-

tatectomy, history of previous radiotherapy, date 

of AUS implantation, costs, need for revision or 

removal of the device. Data was extracted from an 

administrative database, using the software Oracle 

Business Intelligence®.

 After a descriptive analysis of the data, 

patients were divided in two groups, according 

to their history of radiotherapy. Continuous data 

were expressed as medians and interquartile range 

(IQR) or means and standard deviation (SD), when 

appropriate. Dichotomous variables were compa-

red using two-sided Fisher’s exact test. The level 

of significance was set at p<0.05. Kaplan-Meier 

estimates of survival curves were built using the 

software STATA 13.1 (Stata Corp, College Station, 

TX, USA).

 This historical cohort resulted in no inter-

ventions, neither during the course of the insti-

tuted treatment nor after the observed outcome. 

Privacy of subjects and the confidentiality of their 

personal information were handled in accordance 

to the ethical principles of the Declaration of Hel-

sinki. This study was approved by the local ethics 

committee.

RESULTS

 From January 2004 to December 2015, 86 

men were identified to have received an AUS im-

plant after radical prostatectomy. The mean age 

at the time of the AUS implantation was 69.5 

years (range 47.5 to 86.0 years). Five patients 

(5.8%) underwent a second AUS implant, due to 

AUS malfunction, resulting in a total of 91 devi-

ces. Total device costs were estimated in roughly 

US$1.000.000.00 or US$11.628.00 per patient. 

Implants were performed in 15 different hospi-

tals by 28 different surgeons. The median interval 

between radical prostatectomy and AUS implant 

was 3.6 years (IQR 1.9-5.5 years). The rate of AUS 

cumulative survival, after a median follow-up of 

4.1 years (IQR 1.7-7.2 years), was 44% (n=40). The 

median survival of AUS implants was 2.9 years 

(IQR 0.5-7.9 years), as shown in Figure-1.

 Thrity-seven AUS implants (40.7%) re-

sulted in grade III surgical complications, distri-

buted as follows: scrotal abscess (n=10, 11.0%); 

sepsis due to prosthesis infection (n=9; 9.9%); 
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urethral fistula (n=7; 7.7%); urethral erosion 

(n=6; 6.6%); urethral stenosis (n=3; 3.3%); acu-

te postoperative urinary retention (n=1; 1.1%); 

testicular torsion (n=1; 1.1%). Persistent seve-

re incontinence was documented in 14 (15.3%) 

additional patients. There were 5 deaths at 2.1, 

4.7, 5.7, 5.7 and 6.5 years of follow-up, but 

none due to causes directly associated to the 

AUS implants.

 From the 51 AUS implants which resul-

ted in grade III surgical complications or persis-

tent severe incontinence, 24 (47.1%) demanded 

surgical revisions. The median time to first revi-

sion was 8.1 months (IQR 2.2-21.9 months). The 

revisions were triggered by: failure of the cuff 

(n=8; 33.3%); the need to replace the balloon 

reservoir (n=3; 12.5%); the need to install a se-

cond cuff (n=2; 8.3%) or to reposition of pumps 

(n=1; 4.2%). Explantation of the sphincter or its 

components was observed in 6 cases (25.0%). 

Mechanical failure, described as fluid loss and/

or inability to recycle the AUS device, was ob-

served in 4 devices (16.7%).

 Twelve (14.0%) patients were exposed to 

radiotherapy (RT) before the implant of an AUS. 

There were no significant statistical differences 

for the rate of surgical complications (p=0.7) 

and the need for surgical revisions (p=0.6) after 

patient stratification according to their history 

of prior RT (Table-1). 

Figure 1-Artifi cial urinary sphincter survival curve.

Table-1 - Frequency of surgical revisions and grade III surgical complications after AUS implantation according to the 
history of previous radiotherapy

Previous radiotherapy

(n=12)

No previous 

radiotherapy

(n=74)

P*

Presence of grade III surgical complications - n(%) 4 (33%) 33 (44%) 0.7

Underwent surgical revision - n(%) 2 (16%) 22 (30%) 0.6

*Two-sided Fisher's exact test.
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DISCUSSION

 Therapeutic strategies for urinary incon-

tinence after prostatectomy include conservati-

ve treatment and pharmacotherapy (21, 22). For 

those who have persistent severe urinary inconti-

nence in spite of these measures, surgical options, 

such as the use of transurethral bulking agents, 

perineal slings or AUS implants, are usually re-

commended. Currently, AUS implants are consi-

dered the gold standard surgical option (23, 24). 

Nevertheless, studies evaluating AUS efficacy and 

long term complications are scarce, especially in 

low and middle-income countries, such as Brazil.

 In this context, this study retrospective-

ly evaluated a cohort of patients with persistent 

urinary incontinence after radical prostatectomy 

that underwent AUS implantation. In our cohort, 

the rate of AUS cumulative survival, after a me-

dian follow-up of 4.1 years, was 44.0% (n=40). 

Thirty-seven AUS implants resulted in grade III 

surgical complications, while fourteen resulted in 

persistent severe incontinence. Our median time to 

first revision was 8.1 months (IQR 2.2-21.9 mon-

ths) and the rate of surgical revision was 26.4% 

(n=24). When compared to our cohort, Ravier et 

al. (18), reported a longer median time to first re-

vision (11.7 months), with a similar rate of surgi-

cal revisions (31.0%). In that cohort, with 122 pa-

tients, there were no revisions due to mechanical 

failure of the device, differently from what was 

observed in 4 of our patients.

 Ravier et al. (18) reported an overall rate 

of continence of 68.9%. Other studies reported 

a long-term complete continence of only 20.0% 

(14) and surgical revision rates of 22.0% (10) and 

25.0% (25). In similarity to our results, in 2012 

Wang et al. (15) reported, after a median follow-

-up of 52 months (4.3 years), the need for at least 

one intervention in 53.0% of his sample. Revi-

sions occurred after a median time of 20.1 months 

and were most commonly motivated by recurrent 

incontinence (56.7%), mechanical malfunction 

(22.0%) and infection or erosion (18.6%).

 In the face of the high rates of AUS com-

plications reported in the medical literature, some 

authors have tried to identify possible risk fac-

tors. In 2015, Hird et al. (16) published a study 

suggesting that despite the recent improvements 

in radiation treatment techniques and equipment, 

previous exposure to radiotherapy could still be 

considered a risk factor for surgical complications 

after AUS implants. In our study, complications 

were numerically more prevalent in patients wi-

thout previous history of radiotherapy, however 

this observed difference was not statistically sig-

nificant. Similar results were reported by Kim et al. 

(26), which also didn´t find significant differences 

in AUS complication rates according to previous 

RT exposure. In spite of these results, our findings 

should be analysed in the context of lack of po-

wer to address the impact of RT in this population 

since only 12 (14.0%) patients in our cohort were 

previously exposed to RT. Other limitations of the 

present study is its retrospective, non-randomized 

and uncontrolled design. Because of its noncon-

current nature and its data source limited to an 

administrative database, we did not have access 

to clinical data, such as time between RT and 

AUS implantation, radiation dose or RT type. We 

also didn’t have access to quality-of-life or func-

tional parameters related to clinical outcomes of 

the AUS. Finally, in this study, 91 AUS implants 

were performed in 15 hospitals by 28 different 

surgeons, raising the question whether subopti-

mal surgical expertise might have influenced our 

results. In spite of these limitations, as far as we 

know, this is the first study to assess AUS im-

plants in Brazil.

 In conclusion, although AUS implants are 

recommended as the gold-standard treatment for 

severe persistent urinary incontinence after pros-

tatectomy, the observed high rates of device mal-

function and grade III surgical complications are 

a matter of concern warranting further assessment 

on the safety and efficacy of these devices.

CONFLICT OF INTEREST

None declared.

 
REFERENCES

1. Fitzmaurice C, Dicker D, Pain A, Hamavid H, Moradi-Lakeh M, 

MacIntyre MF, et al. The Global Burden of Cancer 2013. JAMA 

Oncol. 2015;1:505-27. Erratum in: JAMA Oncol. 2015;1:690.



IBJU | AUS FOR URINARY INCONTINENCE

154

2. Faria EF, Chapin BF, Muller RL, Machado RD, Reis RB, Matin 

SF. Radical Prostatectomy for Locally Advanced Prostate 

Cancer: Current Status. Urology. 2015;86:10-5.

3. Stolzenburg JU, Liatsikos EN, Rabenalt R, Do M, 

Sakelaropoulos G, Horn LC, et al. Nerve sparing 

endoscopic extraperitoneal radical prostatectomy--effect of 

puboprostatic ligament preservation on early continence and 

positive margins. Eur Urol. 2006;49:103-11.

4. Chan G, Pautler SE. Quality of life after radical prostatectomy: 

Continuing to improve on our track record. Can Urol Assoc 

J. 2015;9:188-9.

5. Filocamo MT, Li Marzi V, Del Popolo G, Cecconi F, Villari 

D, Marzocco M, et al. Pharmacologic treatment in 

postprostatectomy stress urinary incontinence. Eur Urol. 

2007;51:1559-64.

6. Silva LA, Andriolo RB, Atallah AN, da Silva EM. Surgery 

for stress urinary incontinence due to presumed sphincter 

deficiency after prostate surgery. Cochrane Database Syst 

Rev. 2011;4:CD008306.

7. Lukkarinen OA, Kontturi MJ, Tammela TL, Hellström PA. 

Treatment of urinary incontinence with an implantable 

prosthesis. Scand J Urol Nephrol. 1989;23:85-8.

8. Imamoglu MA, Tuygun C, Bakirtas H, Yi�itbasi O, Kiper A. The 

comparison of artificial urinary sphincter implantation and 

endourethral macroplastique injection for the treatment of 

postprostatectomy incontinence. Eur Urol. 2005;47:209-13.

9. Haab F, Trockman BA, Zimmern PE, Leach GE. Quality of 

life and continence assessment of the artificial urinary 

sphincter in men with minimum 3.5 years of followup. J 

Urol. 1997;158:435-9.

10. Gundian JC, Barrett DM, Parulkar BG. Mayo Clinic 

experience with the AS800 artificial urinary sphincter for 

urinary incontinence after transurethral resection of prostate 

or open prostatectomy. Urology. 1993;41:318-21.

11. Fleshner N, Herschorn S. The artificial urinary sphincter for 

post-radical prostatectomy incontinence: impact on urinary 

symptoms and quality of life. J Urol. 1996;155:1260-4.

12. Hajivassiliou CA. A review of the complications and results 

of implantation of the AMS artificial urinary sphincter. Eur 

Urol. 1999;35:36-44.

13. Beaujon N, Marcelli F, Fantoni JC, Biserte J. [Functional 

results and complications of artificial urinary sphincter AMS 

800: About 84 cases]. Prog Urol. 2011;21:203-8.

14. Litwiller SE, Kim KB, Fone PD, White RW, Stone AR. 

Post-prostatectomy incontinence and the artificial urinary 

sphincter: a long-term study of patient satisfaction and 

criteria for success. J Urol. 1996;156:1975-80.

15. Wang R, McGuire EJ, He C, Faerber GJ, Latini JM. Long-term 

outcomes after primary failures of artificial urinary sphincter 

implantation. Urology. 2012;79:922-8.

16. Hird AE, Radomski SB. Artificial urinary sphincter erosion 

after radical prostatectomy in patients treated with and 

without radiation. Can Urol Assoc J. 2015;9:E354-8.

17. Herschorn S, Bruschini H, Comiter C, Grise P, Hanus T, 

Kirschner-Hermanns R, et al. Surgical reatment of stress 

incontinence in men. Neurourol Urodyn. 2010;29:179-90.

18. Ravier E, Fassi-Fehri H, Crouzet S, Gelet A, Abid N, Martin X. 

Complications after artificial urinary sphincter implantation 

in patients with or without prior radiotherapy. BJU Int. 

2015;115:300-7.

19. Dindo D, Clavien PA. What is a surgical complication? World 

J Surg. 2008;32:939-41.

20. Dindo D, Demartines N, Clavien PA. Classification of 

surgical complications: a new proposal with evaluation in a 

cohort of 6336 patients and results of a survey. Ann Surg. 

2004;240:205-13.

21. Sountoulides P, Vakalopoulos I, Kikidakis D, Charalampous 

S. Conservative management of post-radical prostatectomy 

incontinence. Arch Esp Urol. 2013;66:763-75.

22. Puyol M, Collado A. Pharmacological treatment for stress 

urinary incontinence in prostate cancer. Arch Esp Urol. 

2009;62:882-8.

23. Gupta S, Peterson AC. Stress urinary incontinence in the 

prostate câncer survivor. Curr Opin Urol. 2014;24:395-400.

24. Van Bruwaene S, De Ridder D, Van der Aa F. The use of sling 

vs sphincter in post-prostatectomy urinary incontinence. 

BJU Int. 2015;116:330-42.

25. Haab F, Trockman BA, Zimmern PE, Leach GE. Quality of 

life and continence assessment of the artificial urinary 

sphincter in men with minimum 3.5 years of followup. J 

Urol. 1997;158:435-9.

26. Kim SP, Sarmast Z, Daignault S, Faerber GJ, McGuire EJ, 

Latini JM. Long-term durability and functional outcomes 

among patients with artificial urinary sphincters: a 10-year 

retrospective review from the University of Michigan. J Urol. 

2008;179:1912-6.

_______________________

Correspondence address:
Augusto Cesar Soares dos Santos Junior, MD, PhD

Rua Dos Inconfidentes 44, 10o andar

Belo Horizonte, 30140-120, Brasil

Telephone: +55 31 3229-6666

E-mail: acssjr@gmail.com


