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Purpose: To evaluate the preoperative and intraoperative risk factors for revision after artificial urinary sphincter (AUS) im-
plantation in male patients with stress urinary incontinence (SUI).

Methods: A retrospective analysis from a prospectively maintained database was performed. Male patients, with moderate-to-
severe SUI, undergoing AUS implantation were included. All patients underwent placement of AMS 800. Cause of revision,
type of revision, and time to revision were recorded. Multivariable analyzes were performed using a logistic regression to in-
vestigate the risk factors. Competing risk analysis according to Fine-Gray model was used to study time to event data.

Results: A total of 70 patients were included. Revision surgery was performed in 22 of 70 patients (31.4%), after a median (in-
terquartile range) time of 26.5 months (6.5-39.3 months). Overall, 19 of 22 repairs (86.4%) and 3 of 22 explants (13.6%) were
recorded. Mechanical dysfunction, urethral erosion, urethral atrophy, and device infection were the causes of revision in 11 of
22 (50.0%), 6 of 22 (27.3%), 3 of 22 (13.6%), and 2 of 22 patients (9.1%). Vesicourethral anastomosis stenosis (P =0.02), ure-
thral cuff size of 3.5 cm (P =0.029), and dual implantation (P =0.048) were independent predictors for revision. Vesicourethral
anastomosis stenosis (P =0.01) and urethral cuff size of 3.5 cm (P =0.029) predicted a lower survival of the AUS.

Conclusions: The vesicourethral anastomosis stenosis, urethral cuft size of 3.5 cm, and dual implantation are independent
predictors for revision after AUS implantation. However, only the vesicourethral anastomosis stenosis and urethral cuft size of
3.5 cm predict a lower survival of AUS.
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INTRODUCTION

The artificial urinary sphincter (AUS) is the gold standard treat-
ment for moderate-to-severe male stress urinary incontinence
(SUI) according to the current European Association of Urolo-
gy (EAU) guidelines [1]. AUS implantation is associated with
excellent continence outcomes and patient satisfaction; howev-
er, long-term AUS failure rate is high, with consequent frequent
need for revision [2]. In this regard, a pooled analysis showed
an overall revision rate of 26% (range, 14.8%-44.8%) [3], as
well as a long-term study revealed that the 20-year survival rate
without revision was 5% [4].The main causes of AUS failure,
with rates that vary considerably in the literature, are mechani-
cal dysfunction, urethral atrophy, urethral erosion, and device
infection [2,5].

The identification of risk factors for revision could improve
patient counseling and selection, resulting in better outcomes
of surgery. History of pelvic radiotherapy (RT), diabetes melli-
tus (DM), prior urethral strictures, anticoagulation, and double-
cuff placement, were already found as independent predictors
of AUS failure; however, the few studies available reported con-
flicting results [6,7].

The aim of the present study was to evaluate the preoperative
and intraoperative risk factors for revision after AUS implanta-
tion in male patients with SUT.

MATERIALS AND METHODS

Study Design and Patient Population

We performed a retrospective analysis from a prospectively
maintained single-center database in which patients with SUI
undergoing AUS implantation were registered from September
2009 to August 2019. The Institutional Review Board approval
was obtained. The study was conducted in accordance with the
Declaration of Helsinki on ethical principles for medical re-
search involving human subjects and each patient provided
written informed consent to participate. Male patients over 18
years old, with moderate-to-severe SUI, undergoing AUS im-
plantation were included in the study. Neurogenic SUT and pre-
vious AUS placement were exclusion criteria.

Patient Assessment and Variables Collected

Each patient underwent medical and surgical history, as well as
an accurate physical examination. The variables collected at
baseline were: age, body mass index, cause of SUI, degree of
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SUI, comorbidities (hypertension, coronary artery disease, pe-
ripheral artery disease, DM, obesity), vesicourethral anastomo-
sis stenosis, previous pelvic RT, and previous incontinence sur-
gery (e.g., fixed sling, urethral injection). SUI was diagnosed
according to ICS definition [8], whereas the degree of inconti-
nence was evaluated with 24-hour pad weight test (mild SUT:
<100 g/24 hr; moderate SUI 100-400 g/24 hr; severe SUL: >400
g/24 hr) [9].

The variables recorded at the time of surgery were: time to
AUS implantation (from the event that caused incontinence to
surgery), operative time (from the first incision to the dressing),
patient position, anesthesia, surgical approach, type and size of
urethral cuff, pressure-regulating balloon (PRB) location, si-
multaneous inflatable penile prosthesis (IPP) implantation, use
of drainage, and hospital stay.

All adverse events (AEs) that occurred during the study peri-
od were reported according to Clavien-Dindo classification [10]
and classified as intraoperative (from the beginning to the end
of anesthesia), preactivation (from the end of surgery to the de-
vice activation), and postactivation (after the device activation)
events. The revision was defined as any type of surgery per-
formed following complications related to AUS implantation.
In patients who underwent revision, the cause of revision, type
of surgery (repair or explant), and time to revision were record-
ed. The revisions were classified as “explants” if all components
of the AUS were removed, otherwise, they were categorized as
“repairs”

All subjects had a scheduled follow-up at 6 weeks, 3, 6, 12
months, and then yearly after each surgery (AUS implantation
or revision) with the assessment of device operation, patient
continence, and patient satisfaction. The patient continence was
classified according to the number of pads used in a 24-hour
period as complete continence (0 pad), social continence (0-1
pad), or incontinence (>2 pads) [11]. The patient satisfaction
was evaluated whit the question “How satisfied are you with
your current urinary continence?” to which it was possible to

» <« .

respond with “very satisfied,” “quite satisfied,” “neither satisfied

» <« » «

nor dissatisfied,” “quite dissatisfied,” “very dissatisfied””

Surgical Details

All AUS implantations were performed by 9 experienced sur-

geons (=25 devices implanted [12]). Each revision was per-

formed by the same surgeon who initially implanted the AUS.
All surgeries were performed in the lithotomy position after

the administration of a single prophylactic dose of antibiotic
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(cefazoline and gentamicin). Spinal or general anesthesia was
administrated. All patients underwent placement of AMS 800
(Boston Scientific, Marlborough, MA, USA), consisting of a
PRB, a urethral cuft, and a control pump.

Surgical approach, type and size of urethral cuff, PRB loca-
tion, use of drainage, and dressing were at the discretion of each
surgeon. Simultaneous placement of IPP (dual implantation)
was performed in patients with erectile dysfunction refractory
to medical treatment.

When revision was needed, the surgeons decided whether to
perform a “repair” or an “explant” of AUS based on the specific
clinical scenario.

Statistics

The categorical variables were described as frequencies and
percentages, while for the quantitative variables mean with
standard deviation (SD) or median with interquartile range
(IQR) were used depending on the type of distribution deter-
mined with the normality tests.

Univariate analyzes were performed with chi-square or Fish-
er exact test. Multivariable analyzes were performed by means
of alogistic regression and the effect sizes were reported as odds
ratios (ORs) and 95% confidence intervals (CIs).

Competing risk analysis was used to investigate time to event
data. The death of patients with working AUS acted as a com-
peting event for AUS survival, therefore traditional Kaplan-
Meier and proportional hazards regression techniques were not
recommended. Regression model followed the strategy de-
scribed by Fine-Gray [13]. In this context, subhazard ratios
(SHR) were estimated with their corresponding 95% CIL.

Significance level was set at 0.05. Stata 16 (StataCorp., College
Station, TX, USA) was the software used for the statistical anal-
ysis.

RESULTS

Preoperative Data

A total of 70 patients, with a mean (SD) age of 66.9 (7.0) years,
were included in the study. Radical prostatectomy (RP) was the
most common cause of SUI (54 cases, 77.1%), followed by be-
nign prostatic hyperplasia surgery (12 cases, 17.1%). Previous
pelvic RT was recorded in 24 patients (34.3%). A moderate and
severe SUI was found in 22 (31.4%) and 48 patients (68.6%),
respectively. The complete baseline characteristics of patients
are summarized in Table 1.
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Table 1. Baseline characteristics of patients (n="70)

Characteristic Value
Age (yr) 66.9+7.0
BMI (kg/m?) 27.8+3.5
Hypertension 40/70 (57.1)
Coronary artery disease 11/70 (15.7)
Peripheral artery disease 4/70 (5.8)
DM 16/70 (22.9)
Obesity 16/67 (23.9)
Vesicourethral anastomosis stenosis 18/70 (25.7)
Previous pelvic EBRT 24/70 (34.3)
Previous incontinence surgery 9/70 (12.9)
Cause of SUI

RP (ORP, LRP, RARP) 54/70(77.1)

RC (with continent urinary diversion) 2/70(2.9)

BPH surgery (OSP, TURP, HoLEP) 12/70 (17.1)

Pelvic EBRT 2/70(2.9)
Degree of SUI

Moderate 22/70 (31.4)

Severe 48/70 (68.6)

Values are presented as mean + standard deviation or number (%).
BMI, body mass index; DM, diabetes mellitus; EBRT, external beam
radiation therapy; SUI, stress urinary incontinence; RP, radical prosta-
tectomy; ORP, open radical prostatectomy; LRP, laparoscopic radical
prostatectomy; RARP, robot-assisted radical prostatectomy; RC, radical
cystectomy; OSP, open simple prostatectomy; TURP, transurethral re-
section of the prostate; HOLEP, holmium laser enucleation of the pros-
tate.

Intraoperative Data

Median (IQR) time to AUS implantation was 45.5 months
(25.0-73.3 months). A total of 63 of 70 (90.0%) devices were
implanted by 4 surgeons (range, 5-42 devices). Penoscrotal and
perineal approach was used in 38 of 70 (54.3%) and 32 of 70
cases (45.7%), respectively. All PRBs were placed in the space of
Retzius through the penoscrotal access or with a new incision
in the iliac fossa. The urethral cuff size was 3.5, 4, 4.5, and 5 cm
in 18 of 64 (28.1%), 20 of 64 (31.3%), 16 of 64 (25.0%), and 10
of 64 cases (15.6%), respectively. No AUS with a double cuff
was used. Simultaneous IPP was implanted during the same
surgical session in 26 subjects (37.1%). All dual implantations
were performed in patients with SUI following RP or radical
cystectomy, always with a penoscrotal approach (26 of 56 cases,
46.4%). Drainage was placed at the end of surgery in 3 of 70 pa-
tients (4.3%). Mean (SD) operative time was 99.3 (28.9) min-
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utes, and it was significantly longer for dual implantations
(115.4+26.6 minutes vs. 89.6 +26.4 minutes, P <0.001). Medi-
an (IQR) hospital stay was 2 days (1-2 days).

AEs and Revisions

A total of 32 of 70 patients (45.7%) complained of AEs. No in-
traoperative complication was recorded, while grade ITIb preac-
tivation and postactivation AEs, that required a surgical inter-
vention, occurred in 5 of 70 (7.1%) and 17 of 64 subjects
(26.6%), respectively. All postactivation complications were ac-
companied by worsening of the degree of urinary continence
achieved. AEs recorded during the study period are reported in
Table 2. A revision was performed in 22 of 70 patients (31.4%),
with a median (IQR) time to revision of 26.5 months (6.5-39.3
months). The revision consisted of a repair in 19 of 22 (86.4%)
subjects and an explant in 3 of 22 subjects (13.6%). Mechanical
dysfunction, urethral erosion, urethral atrophy, and device in-
fection were the causes of revision in 11 of 22 (50.0%), 6 of 22
(27.3%), 3 of 22 (13.6%), and 2 of 22 patients (9.1%), with a
specific median (IQR) time to revision of 27.0 (7.0-39.0), 16.0
(2.3-27.0), 47.0 (46.0-47.0), and 12.5 months (5.0-12.5
months), respectively. No complications directly related to the
implanted IPP caused revisions. There was no significant differ-
ence in the number of revisions among the 4 surgeons who
performed most of the AUS implantations (P=0.517). A third
surgery was necessary for 9 of 22 subjects (40.9%), while a
fourth surgical procedure was performed only in 1 of 9 patient
(11.1%). A total of 102 surgical procedures and 95 AUS implan-
tations were performed during the study period.

Follow-up

The median (IQR; range) follow-up time was 49 months (20.5-
73.0; 4.0-122.0 months). The median (IQR) AUS survival was
30 (12-55). Five patients (7.1%) were lost during the follow-up
for unknown reasons, while 3 subjects (4.3%) died of causes
unrelated to urinary incontinence surgery. At the last follow-up
visit, 60 patients (85.7%) had a working AUS and 2 (2.9%) were
waiting for revision. Of the patients with working device, 49
(81.6%) declared complete continence (0 pad), 59 (98.3%) so-
cial continence (0-1 pad), and 1 (1.7%) incontinence (=2
pads). Besides, at the last available interview, 56 of 69 patients
(81.2%) reported to be very satisfied, 6 of 69 (8.7%) quite satis-
fied, and 7 of 69 (10.1%) quite or very unsatisfied. The only pa-
tient with incontinence despite the working AUS reported sig-
nificant improvement in the degree of SUTI and was satisfied
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Table 2. Adverse events (AEs) reported according to Clavien-
Dindo classification [12]

Adverse event Value
Intraoperative AEs 0(0)
Preactivation AEs
Gradel 7/70 (10.0)
AUR 4(5.7)
Local pain 2(2.9)
Hematoma 1(1.4)
Grade IT 6/70 (8.6)
Wound infection 4(5.7)
UTI 2(2.9)
Grade ITIb (causes of revision) 5/70(7.1)
Urethral erosion 2(2.9)
Mechanical dysfunction” 2(2.9)
Device infection 1(1.4)
Postactivation AEs
Grade I 3/64 (4.7)
AUR 3(4.7)
Grade IT 1/64 (1.6)
UTI 1(1.6)
Grade IIIb (causes of revision) 17/64 (26.6)
Mechanical dysfunction” 9(14.0)
Urethral erosion 4(6.3)
Urethral atrophy 3(4.7)
Device infection 1(1.6)

Values are presented as number (%).

AUR, acute urinary retention; UTI, urinary tract infection.
“Pressure-regulating balloon migration/malposition. “Pressure-regu-
lating balloon migration/malposition (n=2), pump malposition
(n=3), rupture of pressure-regulating balloon (n=1), other malfunc-
tions not specified (n=3).

with the result achieved.

Analysis of Risk Factors for Revision

The univariate analysis found that vesicourethral anastomosis
stenosis (P =0.049), urethral cuff size (P=0.015), and dual im-
plantation (P=0.041) were risk factors for revision after AUS
implantation (Table 3). The multivariable analysis using the lo-
gistic regression model confirmed that vesicourethral anasto-
mosis stenosis (OR, 5.21; 95% CI, 1.3-20.90; P =0.02), urethral
cuff size of 3.5 cm (OR, 4.42; 95% CI, 1.17-16.72; P=0.029),
and dual implantation (OR, 3.65; 95% CI, 1.01-13.1; P=0.048)
were independent predictors for revision (Table 4). However,
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Table 3. Univariate analysis of risk factors for revision after AUS implantation

Risk factor Revision P-value
No (n=48) Yes (n=22)
Age (yr) 67.8+7.1 65.2+6.4 0.154
BMI (kg/m?) 279+3.7 274132 0.565
Hypertension 25/48 (52.1) 15/22 (68.2) 0.206
Diabetes mellitus 12/48 (25.0) 4/22 (18.2) 0.528
Obesity 12/46 (26.1) 4/21 (19.0) 0531
Coronary artery disease 6/48 (12.5) 5/22 (22.7) 0.275
Peripheral artery disease 1/48 (2.1) 3/22 (13.6) 0.089
Vesicourethral anastomosis stenosis 9/48 (18.8) 9/22 (40.9) 0.049
Previous pelvic EBRT 14/48 (29.2) 10/22 (45.5) 0.183
Previous incontinence surgery 7/48 (14.6) 2/22(9.1) 0.415
Cause of SUI 0.369
RP (ORP, LRP, RARP) 34/48 (70.8) 20/22 (90.9)
RC (with continent urinary diversion) 2/48 (4.2) 0(0)
BPH surgery (OSP, TURP, HoLEP) 10/48 (20.8) 2/22(9.1)
Pelvic EBRT 2/48 (4.2) 0(0)
Degree of SUI 0.170
Moderate 12/48 (25.0) 10/22 (45.5)
Severe 36/48 (75.0) 12/22 (54.5)
Time to AUS implantation (mo), median (IQR) 48 (24.3-77.0) 30.5 (25-68.0) 0.685
Anesthesia 0.668
General 21/48 (43.4) 11/22 (50.0)
Spinal 27/48 (56.6) 11/22 (50.0)
Surgical approach 0.114
Perineal 25/48 (52.1) 7/22 (31.8)
Penoscrotal 23/48 (47.9) 15/22 (68.2)
Urethral cuff size 0.015
3.5cm 9/46 (19.6) 9/18 (50.0)
>3.5cm 37/46 (80.4) 9/18 (50.0)
Dual implantation 14/48 (29.2) 12/22 (54.5) 0.041
Drainage 2/48 (4.2) 1/22 (4.5) 0.684
Operative time (min) 97.3+27.7 103.4+32.1 0.415

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

AUS, artificial urinary sphincter; BMI, body mass index; EBRT, external beam radiation therapy; SUL stress urinary incontinence; RP, radical pros-
tatectomy; ORP, open radical prostatectomy; LRP, laparoscopic radical prostatectomy; RARP, robot-assisted radical prostatectomy; RC, radical cys-
tectomy; BPH, benign prostatic hyperplasia; OSP, open simple prostatectomy; TURP, transurethral resection of the prostate; HOLEP, holmium laser
enucleation of the prostate; IQR, interquartile range.

the competing risk analysis according to Fine-Gray model 1.10-5.87; P=0.029), but not dual implantation (SHR, 1.87;
(competing event: death with working AUS) revealed that vesi- 95% CI, 0.74-4.69; P=0.183), predicted a lower survival of the
courethral anastomosis stenosis (SHR, 3.10; 95% CI, 1.31-7.39; AUS (Fig. 1).

P=0.01) and urethral cuff size of 3.5 cm (SHR, 2.54; 95% CI,
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Fig. 1. Survival curves of AUS according to Fine-Gray model. (A) Urethral cuft size: 3.5 cm (blue line) versus > 3.5 cm (red line). (B)
Vesicourethral anastomosis stenosis: no (blue line) versus yes (red line). AUS, artificial urinary sphincter.

Table 4. Multivariable analysis of risk factors for revision after
AUS implantation

Risk factor OR  95%CI  P-value
Vesicourethral anastomosis stenosis (yes) 521 1.30-20.90 0.020
Urethral cuff size (3.5 cm) 442 1.17-16.72 0.029
Dual implantation (yes) 3.65 1.01-13.10 0.048

AUS, artificial urinary sphincter; OR, odds ratio; CI, confidence inter-
val.

DISCUSSION

Despite the excellent results in terms of urinary continence and
patient satisfaction, the AUS failure rate reported in the litera-
ture is considerable, resulting in a high percentage of revisions
and short revision-free survival of the devices over the long
term [2]. The causes of AUS failure can be classified into me-
chanical and nonmechanical. The mechanical failure can be
due to the malfunction of any part of the device (urethral cuff,
PRB, or control pump), while the device infection, urethral ero-
sion, and urethral subcuft atrophy are the main nonmechanical
causes [3]. When a patient complains about the new onset of
urinary incontinence or worsening of the degree of continence
achieved with AUS implantation, the aforementioned compli-
cations should be suspected and, after proper investigations, a
revision surgery should be scheduled. The type of revision
needed (e.g., repair of components, repositioning, explant)
should be based on the cause of the AUS failure, taking into ac-
count the specific clinical case [5].

In our cohort, a revision was performed in 22 patients
(31.4%) after a median time of 26.5 months from the AUS im-
plantation. The mechanical dysfunctions were responsible for
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50% of all revisions, while the most frequent nonmechanical
cause was the urethral erosion (27.3%). The earlier and later
complications requiring a new surgery were device infection
(12.5 months) and urethral atrophy (47.0 months), respectively.
Despite the high percentage of subjects undergoing revision
during the study period, the majority of patients at the last fol-
low-up visit had a working device (85.7%), declaring complete
or social continence (98.3%) and satisfaction with the state of
continence achieved (89.9%).

The multivariable analysis showed that vesicourethral anasto-
mosis stenosis, urethral cuff size of 3.5 cm, and dual implanta-
tion were independent predictors for revision. However, the
competing risk analysis revealed that vesicourethral anastomo-
sis stenosis and urethral cuff size of 3.5 cm, but not dual im-
plantation, predicted a lower survival of the AUS. All other fac-
tors investigated, including previous pelvic RT, were not associ-
ated with a significant risk of revision. Our results confirm the
findings of some published studies; on the other hand, they
contradict the results of other previously published research.

Kretschmer et al. [7] found a significantly lower revisions rate
in patients who received a 3.5-cm cuff compared to those re-
ceiving a 4.0- to 4.5-cm cuff (P =0.026), however, this parame-
ter was investigated by the authors only with univariate analysis.
Brant et al. [14] demonstrated with a multivariable analysis that
men with 3.5-cm cuff had a significantly higher rate of explant.
Simhan et al. [15] showed that patients with a history of RT
who underwent implantation of a 3.5-cm cuff experienced a
significantly increased risk of cuff erosion (21% vs. 4%, P=
0.01). It is important to underline that even in our cohort there
was a high percentage of revision in subjects with previous RT
who received a 3.5-cm cuff. In particular, we found 71.4%,
50.0%, 41.7%, and 16.7% of revisions in subgroups with 3.5-cm
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cuff plus RT, 3.5-cm cuff without RT, > 3.5-cm cuff plus RT, and
>3.5-cm cuft without RT, respectively. The higher risk of com-
plications associated with a 3.5-cm cuff could be consequent to
its use especially in patients with spongiosal atrophy, while the
tissue alterations induced by RT could act as a facilitating factor
[15].

Hiisch et al. [6] found that prior urethral stricture was associ-
ated with a higher risk of explant in the univariate analysis and
was identified as an independent predictor for urethral erosion.
Other studies confirmed the significant association between
prior urethral strictures and AUS failure [6,7], however, not
specifying the etiology of stricture. On the contrary, Linder et
al. [16] did not find in the univariate analysis a higher risk of
revision in patients with prior vesicourethral anastomosis ste-
nosis. Fibrosis and impaired vascularization at the stricture site
could be the causes of the higher incidence of complications in
this group of patients [17].

Ravier et al. [18] showed that infection (P=0.018) and explant
(P=0.016) rates, but not erosion rate (P =0.13), were significant-
ly higher in patients with prior RT. Other studies found that
previous RT was an independent predictor for AUS failure
[6,7]. Pelvic RT induces the obliteration of microvessels with fi-
brosis and atrophy of the tissues due to chronic hypoperfusion;
this could be the pathophysiological substrate at the basis of the
higher risk of complications after AUS placement [18]. Al-
though we did not find a significant association between previ-
ous pelvic RT and risk of revision after AUS implantation, this
could derive from the small sample size. However, it is essential
to emphasize that other studies showed results comparable to
ours regarding RT. Léon et al. [4] found that prior RT was not
significant risk factors for revision in a retrospective study with
a median follow-up of 15 years on 57 consecutive patients.
Linder et al. [16] described the results of a retrospective re-
search with a median follow-up of 4.1 years, involving 1,802
subjects. The authors found that pelvic RT was associated with
an increased risk of repeat surgery (hazard ratio, 1.34; P=0.02)
on univariate but not multivariable analysis.

Boysen et al. [19] concluded that dual AUS/IPP implantation
did not adversely affect perioperative complications or device
survival relative to the placement of either device alone. Yafi et
al. [5] in a recent review confirmed that most studies reported
comparable complication rates with dual- and single-device
implantations. Some papers showed a higher risk of complica-
tions with additional surgical procedures during AUS place-
ment without specifying the type of procedure [6]. Dual im-
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plantation may be related to a more distal dissection of the bul-
bar urethra, which could lead to a higher risk of urethral atro-
phy and erosion; moreover, the simultaneous presence of the
components of the 2 devices could increase the risk of AUS
malfunction. Our limited sample size could be the cause of the
discrepancy between multivariable and competing risk analyzes
regarding dual implantation.

To the best of our knowledge, this is the study specifically
evaluating risk factors for revision after AUS implantation with
the longest follow-up available in the literature. The involve-
ment of multiple surgeons and the small percentage of patients
lost during the follow-up are further significant strengths of our
research.

Our results should be read and interpreted considering the
limitations of the study. The main limitation is the retrospective
design with the consequent bias that may arise from it. Other
significant weaknesses are the relatively small sample size, the
single-center design, and the presence of some missing data.
The latest patients included, although a small minority, had a
shorter follow-up than the median time to revision and this
may have prevented some events from being recorded. Finally,
we did not investigate the association between individual com-
plications and risk factors.

In conclusion, the vesicourethral anastomosis stenosis, ure-
thral cuff size of 3.5 cm, and dual implantation are independent
predictors for revision after AUS implantation. However, at
competing risk analysis, only the vesicourethral anastomosis
stenosis and urethral cuft size of 3.5 cm predict a lower survival
of the AUS. Further large prospective studies are needed to
confirm our findings.
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