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Purpose: The AMS800TM device, by far the most frequently implanted artificial urinary sphincter (AUS) worldwide, is
considered to be the ‘‘gold-standard’’ when male incontinence surgical treatment is contemplated. Despite 40 years of
experience, it is still a specialized procedure with a number of challenges. Here, we present the recommendations issued
from the AUSConsensusGroup, regarding indications,management, and follow-upAMS800TM implantation or revision.
Materials andMethods: Under ICSauspices, an expert panelmet on July 10, 2015 inChicago, IL,USA in anattempt to
reach a consensus on diverse issues related to the AMS800TM device. Participants were selected by the two co-chairs on
the basis of their practice in a University hospital and their experience: number of implanted AUSs according to AMS
(American Medical System Holdings Inc., Minnetonka, MN) records and/or major published articles. Topics listed were
the result of a pre-meeting email brainstorming by all participants. The co-chairs distributed topics randomly to all
participants, who then had to propose a statement on each topic for approval by the conference after a short evidence-
based presentation, when possible. Results: A total of 25 urologists were invited to participate, 19 able to attend the
conference. The present recommendations, based on the most recent and relevant data available in literature as well as
expert opinions, successively address multiple specific and problematic issues associated with the AMS800TM trough a
eight-chapter structure: pre-operative assessment, pre operative challenges, implantation technique, post-operative
care, trouble-shooting, outcomes, special populations, and the future of AUSs. Conclusion: These guidelines
undoubtedly constitute a reference document, which will help urologists to carefully select patients and apply the
most adaptedmanagement to implantation, follow-up and trouble-shooting of the AMS800TM.Neurourol. Urodynam. 35:
S8–S24, 2016. # 2016 Wiley Periodicals, Inc.
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INTRODUCTION

The AMS800TM device, by far the most frequently implanted
artificial urinary sphincter (AUS) worldwide, is considered to be
the ‘‘gold-standard’’ when male incontinence surgical treat-
ment is contemplated. Despite 40 years of experience, it is still a
specialized procedure with a number of challenges. In an
attempt to provide urologists with clear and concise guidelines
regarding AMS800TM implantation or revision, an expert
consensus panel (The AUS Consensus Group) met on July 10,
2015 in Chicago, IL, USA. The following guidelines mainly focus
on post prostatectomymale incontinence and are based on the
most recent and relevant data available in the literature aswell
as expert opinions on the topic. The present statements aim to
guide urologists in carefully selecting patients and applying the
most appropriate treatment as well as follow-up procedures—
to deal with specific or problematic cases involving the
AMS800TM. Because very little literature and no high level of
evidence exist with any other AUS device, only the AMS800TM

was considered during this conference.

MATERIALS AND METHODS

The present consensus conference was initiated by the
two co-chairs, J Corcos and L Campeau, who selected
participants with the most extensive experience: number of
implanted AUSs according to AMS (American Medical System
Holdings Inc., Minnetonka, MN) records and major published
articles—with practice in university teaching hospitals. A few
other European surgeons were contacted but were unable to
attend at the chosen date. Of the 25 urologists invited to
participate, 19 participated in the conference. The topics listed
were the result of pre-meeting email brainstorming by all
participants. The co-chairs distributed topics randomly, with
the exception of ‘‘AUS in women,’’ a topic in which only one
participant had wide experience. For each topic participants
had to prepare a statement for approval by the conference
after a short presentation based on evidence, when possible.
The International Continence Society (ICS) took charge of all
conference logistics thanks to an unrestricted grant from
AMS.

RESULTS

Eight main chapters were identified: pre-operative assess-
ment, pre-operative challenges, implantation technique, post-
operative care, troubleshooting, outcomes, special populations,
and the future of AUSs. We present approved statements for
each domain when ‘‘absolute consensus’’ or ‘‘majority consen-
sus’’ was reached, along with evidence supporting it. The grade
of recommendation associated with each statement was also
reported according to the Oxford Centre for Evidence-based
Medicine.

Preoperative Assessment

Patient selection. The AUS should be offered to individuals
with stress urinary incontinence (SUI) due to intrinsic
sphincter deficiency (ISD), who have failed conservative
management. Patients must present sufficient dexterity and
cognitive function to operate the device. (Grade of recommen-
dation A)

Urinary incontinence (UI) can occur in men after prostate
surgery of benign or malignant conditions, secondary to
bladder dysfunction and/or ISD arising from iatrogenic injury
to the urethral sphincter muscle or its innervation.1

Conservative management should be offered as a first line
treatment to all men SUI related to ISD, such as behavioral
interventions and pelvic floor muscle training in a defined
program under the supervision of qualified physiotherapists.
These modalities accelerate recovery from incontinence after
prostatectomy and increase the continence rate after 1 year.2

Surgical management can be offered to men with ISD-
associated SUI when it significantly impacts their quality of
life and they have failed conservative treatment. The current
surgical options are different commercial types of male
perineal slings and the AMS800TM. Although no results are
currently available from randomized clinical trials (RCTs)
comparing these techniques head to head, their clinical
outcomes have been reported to vary according to the severity
of incontinence. Fortunately, such RCTs are being conducted in
the U.K., and the data are awaited (http://www.controlled-
trials.com/ISRCTN49212975).
AUS implantation requires adequate manual efficiency and

dexterity in patients, as well as intellectual ability and
adequate cognitive function for safe and proper use.3

Clinicians should consider AUS placement no earlier than
6 months after prostatectomy if patients are incontinent and
not improving. (Grade of recommendation C)

There are no clear data and, as such, no existing guidelines on
the timing of AUS placement for themanagement of SUI caused
by treatment of benign or malignant prostate disease.
Observational studies of men after radical prostatectomy for
prostate cancer typically demonstrate improvement in conti-
nence until 1 year after surgery.4 with a continence plateau
achieved after 12 months.5,6 Lepor and Kaci7 noted a slight
increase in continence rates, from 95.2% to 98.5%, 12 to
24months after radical prostatectomy. Based on these findings,
it has been traditionally recommended that AUS placement be
deferred during the first year after prostate cancer surgery.
However, Smither et al.,8 using a standardized measure of
incontinence (1-hr pad test), found that 18 weeks appeared to
be the time point after which most patients achieved control.
Similarly, Goluboff et al.9 resolved that 92% of their patients
reached their final continence status at 6 months.
Several authors have established the importance of conti-

nence stability as a factor in determining if surgical interven-
tion is appropriate.10 It is the consensus opinion of the panel
that patients with bothersome, severe symptoms (e.g., gravita-
tional incontinence), without any apparent improvement at
6 months after surgery for benign or malignant prostate
disease, are not likely to experience a satisfactory level of
continence over time with continued conservative manage-
ment or observation. Thus for patients with severe inconti-
nence that is not improving, AUS placementmaybe considered,
beginning at 6 months, and patients should be informed that
spontaneous improvement could still occur. However, if
continence is still improving, even at 12 months, it may be
prudent to delay surgical therapy somewhat longer, at the
surgeon’s discretion.

Patient evaluation. SUI should be evaluated and verified by
careful history, physical examination, or other objective tests.
(Grade of recommendation D)

Despite the lack of formal evidence regarding their effects
on outcomes, there is universal agreement that history-taking
and physical examination should be the first step in the
assessment of anyone with UI.11 Patient history should focus
on the characterization of incontinence (stress- or activity-
related vs. urgency), its severity and progression or resolution
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over time. Specifically, patients should be questioned about
what precipitates leakage—straining, walking, coughing, exer-
cise, etc., suggestive of SUI or sudden onset of the sense of
needing to void immediately, particularly in the absence of any
physical activity, indicative of urgency urinary incontinence.

American Urological Association Guidelines on the Surgical
Management of Female SUI state that the objective demon-
stration of SUI should be confirmed prior to surgical manage-
ment,12 and recommends that the presence of SUI be confirmed
objectively prior to AUS placement. Thismay be done by simple
physical examination, provocative testing (e.g., bending,
shifting position, stress pad testing) or urodynamic studies
(UDS).

UDS should be carried out at the discretion of clinicians in
cases where it will help with diagnosis or counseling and
follow-up. Poor bladder compliance may pose a risk of upper
tract damage after AUS placement and should be followed
closely. (Grade of recommendation C)

UDS remain invaluable in the diagnosis of incontinence type
in patients post-prostatectomy. However, it is not always a
requirement in the setting of male SUI. Complaints of
involuntary leakage on effort or exertion, or on sneezing or
coughing (i.e., symptoms of SUI) are highly correlated with
urodynamic stress incontinence.13

Nocontrolled studieshaveassessed thevalue ofUDSversusno
UDS in men with SUI. UDS may be helpful to diagnose bladder
dysfunction, such as detrusor overactivity or decreased compli-
ance and bladder capacity as well as to assess sphincteric
function with the determination of abdominal leak point
pressure (ALPP). However, none of these parameters has been
shown to affect outcomes following AUS placement.14–17

Furthermore, ALPP does not correlate well with the degree of
UI, as determined by the 24-hr pad test.16 However, if clinicians
are unsure of whether sphincteric versus bladder dysfunction is
the cause ofUI, or if there is unexplained poor bladder emptying,
UDS may be helpful in providing that additional information.

UDS will undoubtedly find its place in patients at risk of
impaired bladder compliance, such as those who have had
pelvic radiation or suffer from neurogenic lower urinary tract
(LUT). The observation that poor bladder compliance did not
worsen AUS continence outcomes may actually be an ‘‘omi-
nous’’ sign, as increasing outlet resistance could potentially
expose the upper tract to even higher intra-vesical pressures.17

Although this risk has been well documented in pediatric
patients with myelomeningocele,18–21 it is not known if poor
bladder compliance and uncorrected storage pressure are
absolute contraindications to AUS implantation in patients
with non-neurogenic SUI. Nevertheless, it is the opinion of the
committee that such patients should be carefully followed to
avoid a potentially devastating outcome of irreversible renal
insufficiency with periodic upper urinary tract imaging and/or
UDS.

Pre-operative endoscopic evaluation of the LUT is highly
recommended prior to AUS placement as unrecognized
urethral pathology can complicate surgical implantation
and possibly affect expectations of long-term outcomes.
(Grade of recommendation D)

Visual assessment of the membranous urethra, prostatic
urethra (if present), and bladder neck is important prior to AUS
placement. Pre-operative cysto-urethroscopy can verify the
integrity of the distal sphincteric mechanism but, more
importantly, allow the assessment of anastomotic stricture
or bladder neck contracture thatmay require further treatment

either before or duringAUSplacement. Also, the bladdermay be
evaluated for any pathology that could affect AUS placement
decisions (stone, tumors etc.). In cases where patients may be
considering alternative treatment of incontinence, such as
slings, cysto-urethroscopy may provide additional information
to further strengthen the argument for AUSs—if scarring
prevents adequate compression from a sling. This can improve
informed decision between different surgical treatment
options.10

In cases where pre-operative cysto-urethroscopy is not
performed before surgery, it should be done at the start of
AUS implantation, before any incision is made, and patients
should be made aware of the potential consequences if
significant urethral or bladder pathology is discovered.

Patient teaching. Pre-operative teaching must deliver a full
explanation of device function, including typical time range
of effective function. (Grade of recommendation D)

Pre-operative instruction is a central component of confir-
mation that patients are appropriate candidates for implanta-
tion. No studies have been designed to critically assess the key
constituents of pre-operative teaching for AUS patients.
Urological reviews focused on AUSs are primary mediums
containing detailed information of the pre-operative counsel-
ing process.22,23 Considering that AUSs require ongoing patient
participation to ensure proper function and are associated with
finite lifespan as well as unique complications, patient
comprehension is important prior to proceeding with surgery.
To ensure that patients have a sufficient understanding of

device function, a complete description of AUS mechanics is
suggested with a model or visual aid. This discussion should
include: normal cycling, the role of deactivation, contra-
indicated activities, and expected continence outcomes. De-
tailed pre-operative counseling gives patients realistic
expectations of normal operation of the device. In addition,
patients should be furnished with an estimate of expected AUS
lifespan. Several large, long-term AUS series report device
survivorship of 72–79% without revision at 5 years.24–26

Therefore, quoting a median lifespan of 5–7 years is consistent
with the best available literature.

Patients must be informed about expected rates of
mechanical failure, erosion and infection. (Grade of recom-
mendation D)

Re-operation for any cause occurs in about 26% (range: 14.8–
44.8) of patients.27 Thus, patientsmust be fully informed of rates
of mechanical failure, erosion and infection. The most problem-
atic complications with respect to management and patient
morbidity are erosion and/or infection. In many instances, the
conditions may co-exist. Unlike corrections for mechanical
failure, treatment of erosion and/or infection generally requires
device removal resulting in resumption of pre-AUS incontinence
levels. Depending on the overall clinical situation, the device
may be replaced in 3–6 months after explantation.26,28 The fact
that revisions do not result in diminished long-term patient
satisfaction should be mentioned.29

Preoperative Challenges

Bladder neck and vesico-urethral stricture. Clinicians must
consider bladder neck or vesico-urethral anastomotic stric-
ture prior to AUS placement. (Grade of recommendation D)

Anastomotic contractures may occur in 1.3–29% of patients
after prostate cancer surgery and ablative therapies, such as
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cryotherapy or radiation.30–32 The incidence may climb as high
as 62% in patients who undergo radical prostatectomy after
radiotherapy.33 Seven to thirty percent of patients undergoing
high-intensity focused ultrasound also may develop strictures
after treatment.32 Strictures tend to develop within 24 months
of prostate surgery but may occur at later times in those who
have undergone radiation or other ablative therapies.30 Risk
factors for bladder neck strictures after prostate cancer therapy
include: obesity, patient age, surgical volume of operating
surgeon, blood loss at the time of prostatectomy, prostate
cancer treatment modality (surgery, radiation, ablative ther-
apy), cancer stage, prostate-specific antigen (PSA), type of
reconstruction, postoperative urinary extravasation and prior
endoscopic interventions. Bladder neck strictures can also occur
after transurethral resection of the prostate for benign prostate
hyperplasia (BPH) in 0.6–14% of patients.34 All of them may
be associated with varying degrees of SUI thus complicating
AUS placement. Therefore, awareness of their presence is
paramount to the successful management of urinary
symptoms.35–37

Strictures should be suspected in patients with decreased
flow and incomplete emptying (flow test, post void residual
[PVR]). Definitive diagnosis should be based on direct visuali-
zation with cysto-urethroscopy. (Grade of recommendation D)

Many patients with strictures present symptoms of de-
creased flow and incomplete emptying, in addition to SUI.
Vesico-urethral anastomotic stricture and bladder neck

stenosis may be detected by history-talking and physical
examination combined with uroflowmetry in most cases.32,38

However, the definitive diagnosis should be made by direct
visualization with cysto-urethroscopy.32

Surgeon must treat clinically relevant bladder neck or
vesico-urethral anastomotic stricture either prior to or during
AUS implantation. (Grade of recommendation D) (Fig. 1)

While, ideally, contractures should be treated and resolved
prior to AUS placement to avoid the need for future
instrumentation through the device with subsequent damage,
they can be difficult to address because of aggressive recurrence
despite seemingly appropriate initial management. Therefore,
multiple techniques have been described in preparation for
AUS placement, including staged and synchronous ap-
proaches.39 Options to treat these strictures prior to AUS
placement (staged approach) comprise open reconstruc-
tion,40–42 incision or dilation and stent placement.36,37,43

Transurethral resection of scar tissue is also frequently utilized.
This procedure may be done prior to AUS placement, being
followed by a period of severalweeks tomonths of healingwith
re-evaluation by endoscopy to ensure stabilization of scar
tissue prior to embarking upon AUS placement.39,44 There are
also reports of managing strictures simultaneously (synchro-
nous) with AUS placement in the same setting.45 Internal
urethrotomy and urethral dilation have reported success rates
of 25–73% for bladder neck contracture after prostatec-
tomy.35,46,47 Furthermore, up to 27% of cases may recur after

Fig. 1. Proposed algorithm for vesico-urethral anastomotic stricture—ICUD 2014 (International Consultation on Urological Diseases, 2014).32
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2–3 or more dilations or incisions.47 The recurrence rate is high
also in the open repair group, ranging from 30% to 60% after
major operative reconstruction.42 In some cases of recalcitrant
strictures that recur continuously, patients may be relegated to
intermittent calibration for extended periods of time. This
intermittent calibration may be performed safely through
AUSs in select instances.

The management of urethral and vesico-urethral anasto-
motic strictures encountered after AUS implantation poses a
unique challenge. Strictures at theAUS cuff sitemay result from
compression or ischemia andmay indicate impending urethral
erosion. These may be safely managed with careful periodic
dilation through AUSs.48 Management of recurrent bladder
neck strictures proximal to AUSs after one is placed for SUI is a
significant surgical task because instrumentation with an AUS
in place may lead to increased risk of erosion. These patients
often require multiple interventions with various outcomes.
Despite these challenges, many authors have described the
successful treatment of strictures proximal to AUSs with
balloon dilatation49 and laser incision through a small
urethroscope.39 In the event significant endoscopic manipula-
tion and resection are required proximal to the cuff site, it is
safest to consider surgically uncoupling of the cuff for the
duration of the endoscopic procedure.

Pre-operative urinary tract infection (UTI) and pre-operative
antibiotics. Pre-operative prophylactic antibiotics should be
administered for all AUS procedures within 60min of the
incision. (Grade of recommendation A)

Excellent guidelines50 and evidence support the use of
prophylactic antibiotics at the time of urologic prosthetic
surgery. Although there is not direct evidence about the use of
prophylactic antibiotics at the time of AUS placement, proof
can be found in the orthopedic and hernia literature that pre-
operative antibiotics reduce the rate of surgical site infections.

All efforts should bemade to ensure low bacterial counts at
the time of AUS placement—through treatment of UTI or
immediate pre-operative skin prep. (Grade of recommenda-
tion B)

All infection sites, including the urinary tract, should be
treated before the procedure, to protect the operative field from
potential bacterial contamination.50 Skin bacterial counts
should also be lowered with immediate pre-operative skin
preparation as this has been shown to decrease bacterial
colonization rate fourfold in a large cohort study.51

Radiation. Radiated patients should be informed that they
constitute a high-risk population with increased adverse
outcomes of AUS surgery and associated complications,
including cuff erosion as well as re-operation. (Grade of
recommendation B)

In the last 10 years, adjuvant radiation therapy has played an
increasing role in themanagement of locally advanced prostate
cancer. Pelvic radiation may be accompanied by subsequent
development of fibrosis and chronic vascular damage in the
targeted regions. Spongiosal atrophy may be expected in AUS
patients who have been radiated. Increased rates of AUS re-
operation and cuff erosion have been reported in many
series,52–56 although not universally.25 Despite the associated
risks, AUS implantation in radiated patients is commonly
undertaken and linked with significantly improved continence
in the majority of patients. Because spongiosal atrophy is
commonplace in radiated patients, many surgeons elect for

trans-corporal (TC) or 3.5-cm cuff placement to optimize AUS
coaptation and prevent revision surgery.57

When AUS implantation is considered in males presenting
with post-prostatectomy incontinence (PPI), the potential
indication for adjuvant radiation therapy should be taken
into account, and risks and benefits of cancer control versus
urinary outcome need to be weighed. (Grade of recommenda-
tion D)

There are no data to guide the decision of when to offer
radiation therapy versus the timing of AUS placement
surgery.58 In general, cancer control is a primary concern
which tends to be addressed by the initial oncology team
promptly within months of radical prostatectomy, based on
positive surgical margins and/or rising PSA values which tend
to occur in the early post-operative period. Urinary continence
may deteriorate after adjunctive radiation in some cases.
Overall, radiation therapy is usually conducted long before the
referral for anti-incontinence surgery.

Detrusor overactivity. Detrusor overactivity should be
treated before surgery, but does not constitute a contraindi-
cation for AUS implantation. (Grade of recommendation D)

Overactive bladder (OAB) symptoms occur in up to 25% of
post-prostatectomy patients. In these patients, an effort should
be made to ascertain the underlying bladder dysfunction and
consider a treatment whenever possible. In other words, UDS
should be performed systematically to document the presence
of detrusor overactivity (DO), impaired compliance or decreased
bladder capacity. Even if none of these parameters has been
shown to affect outcomes after AUS placement,14–17 the
present expert consensus panel feels that it is of great
importance to initially diagnose them—to treat the related
symptoms before AUS implantation and be able to properly
distinguish between initial and untreated bladder dysfunction
and a device malfunction in months or years after
implantation.
Moreover, patients with high filling pressures due to DO,

decreased bladder capacity or impaired compliance might be
exposed to a significant risk of upper urinary tract deterioration
after urinary sphincter enforcement and the emergence of
bladder outlet obstruction (BOO). Even if no data in the
literature currently support this point, the expert consensus
panel thinks that such a specific population should be properly
treated andmonitored closelywith periodic upper urinary tract
imaging and UDS.
Finally, even if patients with post-operative OAB (either de

novo or persistent) do have increased incontinence compared to
those without OAB,59 the consensus expert panel suggests that
patients with mixed UI still undergo AUS implantation, with
correct treatment and adapted follow-up provided.
In practice, patients with initially elevated storage pressures

could be treated pre-AUS implantation with anticholinergic
drugs or intra-detrusor injection of onabotulinumtoxinA to
lower pressures. UDS could then be repeated, distant from the
treatment initiation, to document safe pressure restoration
before AUS surgery.

Implantation Technique

Installation, scrubbing and draping. Surgery for AUS implan-
tation may be performed either in lithotomy or supine
position. (Grade of recommendation D)

In lithotomy, the patient is placed in stirrupswith legs spread
apart. Themain benefit of this approach is the easy access to the
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perineum. Special attention must, however, be paid to avoid
compression of the common peroneal nerve between the
lateral head of the fibula and the bar holding the legs as it can
lead to post-operative foot drop.60 Conversely, the supine
position is preferred when opting for a trans-scrotal approach,
or when there are contraindications to placing the patient in
lithotomy. The addition of Trendelenburg table tilt may further
aid in exposure and dissection. Amodified version of the supine
approach has been described and includes gently abducting the
legs and slightly flexing the knees, with the surgeon standing
between the patient’s legs.61

Surgeons should be permitted their choice of razors or
clippers for pre-operative preparation of the male genitalia.
(Grade of recommendation A)

Hair removal is generally recommended in-hospital peri-
operatively rather than by the patient prior to hospital
presentation. With regard to hair removal, a Cochrane review
of non-prosthetic surgery showed significantly more surgical
site infections when patients were shaved with a razor rather
than with clippers (RR 2.02, 95% CI 1.21–3.36).62 The skin of
male genitalia is sensitive, irregular, and elastic whichmakes it
ill-suited for clippers, which tend to produce multiple skin
breaks (cuts, abrasions and scratches). In a prospective,
randomized study of 215 patients (107 clipper, 108 razor)
undergoing scrotal surgery, razor use resulted in significantly
less skin trauma and a more complete hair removal within the
surgical field (P¼ 0.017) compared to clippers.63

Chlorexidine-alcohol skin preparation is superior to povi-
done-iodine. (Grade of recommendation A)

Regarding skin preparation, available compounds currently
include povidone-iodine and chlorhexidine-alcohol. Povidone-
iodine works by damaging proteins and DNA via free iodine.
Recommended scrub time is 5min, followed by a painting
process, then allowing the preparation to dry. This two-step
approach typically takes 10min.64 Chlorhexidine-alcohol
works by denaturation of proteins and disruption of cell
membranes. Its onset of action is rapid and its antimicrobial
properties persist for up to 48hr. Owing to its potential
flamability, it is recommended to proceed with a 2-min
scrubbing followed by a 3-min drying period.65

In a prospective, randomized study of 849 surgical patients,
14% of whom were urology cases, chlorhexidine–alcohol was
significantly more protective than povidone–iodine against
both superficial (4.2% vs. 8.6%, P¼ 0.008) and deep incisional
infections (1% vs. 3%, P¼ 0.05).64 Furthermore, in a prospective,
randomized study of 100 patients undergoing initial genito-
urinary prosthetic implantation, of which 14 were AUS, post-
prep cultures were positive in 8% of the chlorhexidine-alcohol
group compared to 32% of the povidone-iodine group (P¼
<0.01). Notably, no urethral or genital skin complications
occurred in either group.66

Five-minute pre-operative, topical antimicrobial scrub is
recommended. (Grade of recommendation B)

In a prospective cohort study of 100 consecutive AUS cases
who all received povidone-iodine skin disinfection before
incision, topical antimicrobial scrubbingwith 4% chlorhexidine
to the abdominal and perineal sites for 5 days pre-operatively
was comparedwith normal patient hygiene (soap andwater).51

The pre-operative topical antimicrobial scrub resulted in a
fourfold reduction (OR 0.23, P¼0.003) in the pre-operative
perineal colonization rate and an overall decrease of positive
surgical site cultures.

Perineal versus Transcrotal incision. The perineal approach
(PN) is preferred AUS cuff placement. (Grade of recommenda-
tion C)

AUS implantation can be performed through either a PN or TS
approach. The former represents the traditional technique for
AUS insertion as it offers the best exposure to thewhole urethra
for proximal bulbar urethral cuff placement. In a review of 63
TS and 63 PN AUS cases, 29% of TS and 56% of PN patients were
dry (P¼ 0.01). Furthermore, 18% of TS cases required tandem
cuff placement versus 3% of PN cases (P¼0.06).67

In some select instances, the TS approach may represent a
useful alternative to PN AUS cuff placement. (Grade of
recommendation D)

Although, patients with conditions that preclude them from
being placed in lithotomy—such as morbid obesity, spine or
limb deformities, or neuro-motor conditions, among others—
could theoretically be approached through a TS incision in
supine position, the expert consensus panel recollected that the
PN approach should be encouraged at all cost. Another group of
patients in whom a TS incision might be preferred include
certain re-do cases where severe scarring and fibrosis are
expected in the perineal area and a more distal cuff placement
is desired. Finally, patientswith concurrent erectile dysfunction
who opt for dual insertion of anAUS and a penile prosthesis (PP)
may benefit from a single TS incision. In a series of 22 patients
undergoing dual AUS/PP insertion through a TS incision, the
overall revision ratewas 14%, due to urethral erosion of theAUS
in two patients and reservoir migration in one. All patients
reported improved urinary leakage requiring one pad daily or
less.68 In a study byWilson et al.61 of 30 patients undergoing an
enhanced TS technique, no intra-operative complications were
seen, with all subjects being socially continent (one pad or less).
Furthermore, in a retrospective series of 83 high-risk patients
with history of prostate radiation therapy and cryotherapywho
underwent TS AUS placement, the mean number of pads/day
decreased from 6.7 pre-operatively to 1.1 post-operatively.
Overall, 83% of the patients (79% of the irradiated group and
85%of the non-irradiated group) used one or fewer pads per day
after surgery.69

Peri-urethral versus trans-corporal implantation. Urethral
dissection should always be carried out sharply and under
direct visualization, confirming urethra integrity by any
preferred modality. (Grade of recommendation D)

The standard approach is peri-urethral. The TC aproach
may be considered under certain circumstances, such as
patients presenting a history of urethroplasty, prior urethral
erosion, evidence of extensive radiation effect on the urethra,
spongiosal atrophy, compromised tissues, and those with
small urethras, in men who do not wish to maintain erectile
function. (Grade of recommendation D)

The presence of a PP or plan to get one in the future should
also be considered. (Grade of recommendation D)

Anatomic and surgical considerations for peri-urethral dissec-
tion. In the bulbar urethra area, the urethra is eccentric, with
the lumen biased toward the dorsal aspect. The corpus
spongiosum is fused in this dorsal area to the corporal septum.
Since dissection by the PN approach takes the dorsal aspect of
the urethra as the apex of the dissection, it is most likely to be
injured at this aspect. In addition, subtle injury in the area may
be missed and could be more difficult to repair than one in a
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lateral or ventral position. For these reasons, dissection should
always be sharp and under direct view, as obscured vision and/
or blunt dissection aremuchmore likely to create injury. To rule
out any subtle injuries, the urethra may be irrigated in a
manner that will demonstrate injury, such as peri-catheter
irrigation under pressure or occlusion proximal to the
dissection.

Anatomic and surgical considerations for TC dissection. The
element of the TC approach that makes it useful is the tunica
albuginea (TA) flap incorporated under the cuff. Thismaterial is
strong and not subject tomuch compression. The spongy tissue
of the corpora cavernosa does not add to this flap, as it
compresses easily and will lead to cuff oversizing. The TA does
not lend itself to blunt dissection, and so dissection should be
done sharply and as close to the TA surface as possible. To
accommodate the cuff, the TA should be incised just over 2 cm
long and the lateral edges should be closed to each other to
prevent post-operative bleeding. Generally, the TC site should
be distal to the corporal crus, to make closure of the TA easier.
Even though the urethra is farther away from the dissection
and is separated by the TA, it still should be isolated and
carefully inspected to confirm its integrity. For TC cuff sizing, it
is critical to not undersize the cuff to consider placing it 1/2 cm
larger than the measurement. This is particularly true for older
men, as the rate of post-operative urinary retention is higher in
these patients (32% vs. 8% in peri-urethral dissection).70

Cuff sizing and choice. The choice of cuff size should bemade
by precise measurement, without indenting urethral circum-
ference for all cuffs. (Grade of recommendation D)

If the measurement is between sizes, chose the larger size;
avoid placing a cuff that is smaller than the measured urethral
circumference. Measuring the urethra to ascertain proper cuff
size is detailed in the operating manual for AUS placement:
‘‘The surgeon determines the proper size to be used in the
patient by measuring the circumference of the tissue around
the urethra or bladder neck.’’71,72

The results with InhibiZone1 antibiotic coating are not
better than thosewithout coating, anddevice costs are higher.
(Grade of recommendation B)

InhibiZone1 antibiotic coating has been developed for the
cuff and the pump to reduce device infections. The results have
not improved in terms of continence rates. Indeed, a retrospec-
tive study demonstrated no difference in infection rate in 426
consecutive patients divided equally into with and without
InhibiZone1 coating. Device cost was higher without any
benefit noted.73

Contrast versus saline solution. Prosthesis may be filled with
either sterile saline or contrast filling solution. (Grade of
recommendation D)

Either sterile saline or contrast filling solution may be used.
Contrast filling solution allows radiographic visibility of the
system for future reference to help with trouble-shooting
device malfunction. However, some contrast materials have
been thought to be hypertonic and viscous, posing a risk of poor
fluid transmission in the device and fluid movement across the
semi-permeable silicone reservoir membrane.22 No consistent
data currently support this statement and, if contrast filling
solution is used, the manufacturer’s recommendations should
be respected (AMS800 Urinary Control System Operating Room
Manual 230025 Rev 09/09).

Pressure-regulating balloon (PRB). 61–70 cmH2O PRBs should
be used for most patients implanted with bulbar urethral
cuff. (Grade of recommendation B)

Early analysis of patients undergoing AUS implantationwith
a bladder neck or bulbous urethral cuff compared the degree of
continence to device removal rates and suggested that the
optimal choice of balloon pressure was 61–70 cm H2O.

74 These
findings have stood the test of time and currently the 61–70 cm
H2O PRB is used in 94% of cases worldwide. The 71–80
cmH2O PRB may be preferred in patients with a bladder neck
cuff, at the surgeons’ discretion.

PRB filling volume range with empty cuff should be 22–
27 cc, depending on cuff size and number of cuffs (Grade of
recommendation D)

The manufacturer recommends filling the PRB with 22 cc
fluid while the cuff is empty, subsequently allowing it to fill
with at least 20 cc of fluid remaining within the PRB—to
maintain the desired pressure range. Larger cuff sizes may
require more filling solution and, in selected cases, intra-
operative cuff pressurization may be considered to help
determine appropriate total system fluid volume (American
Medical Systems: 2014 Operating Room Manual)

For optimal function, PRBs must be placed under the
abdominal wall fascia and may be inserted into the retro-
pubic space or into a space created between the abdominal
musculature and the transversalis fascia, depending on
patients characteristics and surgeon preference. (Grade of
recommendation D)

PRBs should be placed into an intra-abdominal location. The
most common position in the past was an extra-peritoneal site
within the pelvis or retro-pubic area, accessed through the
external inguinal ring or a lower abdominal incision. This
technique remains in use, although the proceduremay bemore
difficult in patients with scarring or bowel adhesions in the
pelvic or retro-pubic space as may occur after robot-assisted
laparoscopic prostatectomy or extensive pelvic surgery. In
2005, Wilson and Delk75 described ectopic PRB placement in a
space between the abdominal fascia and transversalis fascia by
perforating cephalad through the external inguinal ring. Entry
into the retro-pubic space was avoided in this method.
Nineteen patients showed no difference in function or urethral
atrophy, although PRBsmigrated out of position in two of them.
When necessary, PRBs may also be placed into this ectopic
space directly through the rectus fascia via the small lower
abdominal incision made for pump insertion. According to a
recently described technique, the external ring is perforated
cephalad and parallel to the transversalis fascia through an
upper scrotal incision, with a long lung-grasping clamp to place
the PRB into a high abdominal location between the rectus
muscle and the transversalis fascia. The maneuver was
associated with a low incidence of migration and palpability.76

PRBs implanted in this manner demonstrated similar rates of
continence, cuff erosion and surgical revision compared to
those housed in the retro-pubic space.77

Pump implantation. The pump should be placed in the
dependent portion of the scrotum, anterior to the testicle, to
ensure that patients can access it post-operatively. (Grade of
recommendation D)

To ensure that patients can easily access and manipulate the
AUS pump post-operatively, it should be placed anterior to the
testicle in the dependent portion of a hemi-scrotum. Also,
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patients should be encouraged to pull down on the pump
several times a day during the immediate healing period to
prevent pump cephalad migration. Typically, the pump is
placed in the hemi-scrotum on the ipsilateral side as the
patients’ dominant hand. However, patients can learn to use a
pump on the contralateral side without much difficulty.

Connections in primary implants and revision. The Quick
Connector System should be incorporated in all AUS place-
ment. (Grade of recommendation D)

Although no data are currently available in the literature, all
experts agree that the Quick Connector System, specially
developed for the AMS800TM device, should be systematically
included for primary implantation as well as revision
procedures.

In case of revision, the tubing may be completely replaced
to ensure effectiveness of the Quick Connector System. (Grade
of recommendation D)

It is vital to note that AMS guarantees fixation performance
of Quick connect Sutureless Window Connectors only in the
presence of new components. In otherwords, according to AMS,
in case of a revision procedure, previously implanted compo-
nent tubing should be removed and replaced to ensure correct
and safe connections.

Intra-operative assessment of efficacy. Urethral injury should
be ruled out and proper functioning should be confirmed by
device cycling. (Grade of recommendation D)

Once the entire device is implanted, it is important to rule out
urethral injury with a preferred method of choice. This can be
done with retrograde instillation of saline, with or without dye
(methylene blue), simultaneously with external visualization
of the urethra. Intra-urethral indigo carmine solution after
urethral mobilization in men undergoing AUS insertion can
identify urethral injury but does not prevent early cuff
erosion.78 Direct endoscopic vision with cysto-urethroscopy
can also be useful for both standard and high-risk urethras (i.e.,
after radiation or urethroplasty). The literature does not
support one method over another.

The device should be cycled several times under direct
visualization to ensure adequate function of the hydraulic
mechanism. (Grade of recommendation D)

The device should then be inactivatedwith a small amount of
fluid in the pump chamber to enable subsequent activation.
In addition intra-operative assessment can determine

efficacy or adequate cuff sizing. Cuff fit can be evaluated by
visual or endoscopic appearance. A cuff that strangulates the
urethra or that fits too loosely should be changed. Urethroscopy
can also confirm good cuff sizing.23 AUS efficacy can be tested
by retrograde perfusion sphincterometry. This method first
examines the bulbar urethra intra-operatively with a flexible
cystoscope and then assesses reservoir pressure by retrograde
fluid irrigation at the distal third of the urethra. It has detected
urethral injury in 8% of men and device malfunction in 20% of
patients.79

Closure and dressing. Closure should be done multi-layered
with absorbable sutures after copious irrigation. (Grade of
recommendation D)

All surgical sites should be irrigated copiously with sterile
saline with or without antibiotic solution. All surgical sites

should be closed in multiple layers with absorbable sutures.
Abdominal incision site fascia should be closed with long-
duration, absorbable sutures, and the skin closed with either
clips or absorbable sub-cuticular suture. Layers of perineal
surgical sites to be closed are the bulbo-spongiosus muscle, the
dartos layer and the skin. Care should be taken to avoid contact
between needles and any AUS component.

Post-Operative Care

Immediate post-operative care. Catheters should be less than
14 French and should be removed after a brief period (usually
overnight). (Grade of recommendation D)

Post-operative length of stay will depend on the time of
catheter removal Indwelling urethral Foley catheters of 14
French or less are advisable to decrease any pressure on the
surrounding bulbar urethra at the cuff site. No data on the ideal
timing of catheter removal, are available, but same-day
removal may increase the risk of urinary retention due to
pain or inflammation. It is best to remove the catheter after a
brief period (usually overnight) if the surgery is uneventful.
Prolonged catheterization (over 48hr) has been associated with
increased risk of cuff erosion.80

Discharge instructions could include no lifting, bending, or
any activities that would increase Valsalva pressure. Patients
are advised to pull down on the pump when the inflamma-
tion and pain decrease—to keep it as low as possible in the
scrotum.

Post-operative prescriptions. Post-operative prescriptions
should consist of oral analgesia and stool softener, if
indicated by patient history. (Grade of recommendation D)

No specific evidence is guiding the selection of post-operative
prescriptions in AUS patients. Common practice dictates that
patients be suppliedwithmedication for analgesia appropriate
for the treatment of pain related to surgical dissection and
incision. The selection of particular agent is influenced by
patient allergies, physician preference and prior patient
response to analgesics. Utilization of oral opioids necessitates
prophylaxis against constipation.81 Therefore, a stool-softening
agent may be prescribed, especially for patient with pre-
existing bowel evacuation problems.

No evidence supports the standard administration of post-
operative antibiotics. (Grade of recommendation B)

The absence of a reference to antibiotics in the present
recommendations is based on lack of evidence supporting
a course of routine oral post-operative antibiotics, especially
in the absence of catheter placement and/or patient risk
factors.
No randomized data reflect the evaluation of prolonged

antibiotic courses in genito-urinary prosthesis implantations.
Post-operative oral antibiotic courses (quinolones, cephalospo-
rin, or trimethoprim-sulfamethoxazole) of varying lengths are
reported inconsistently in AUS series.16,73,82,83 However, high
quality literature, assessing antimicrobial prophylaxis formesh
herniorrhaphy, joint prosthetics and spinal surgery with
instrumentation, reveals no benefit from extending antibiotic
therapy for more than 24hr post-operatively.84

Evaluation of the organisms associated with AUS infection
has demonstrated that gram-positive cocci, primarily Staphy-
lococcus aureus, are the most common causative bacteria.85

Therefore, any extended therapy should be focused on this
group of organisms.
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Patients should be advised to limit physical activity and
lifting of more than 6kg during the 6-week post-operative
period. (Grade of recommendation D)

Even if there are currently no available data on physical
activity and lifting limitations after AUS implantation, the
expert consensus panel chooses to give an order of magnitude
of such constraints. It is important to note that the present
statement is not supported by any strong evidence, but is
only issued as expert opinion. Extrapolating precautions
usually taken in abdominal surgery and experts’ common
practice in terms of physical activity, we state that patients
should be advised to limit their physical activity and lifting
over 6 kg during the 6-week post-operative period. This
will probably apply all the more to women, who usually
undergo an abdominal wall incision at the time of AUS
implantation.

Time of activation. Virgin AUS should be activated at 4–6
weeks post-implantation. (Grade of recommendation D)

The post-operative deactivation period is dictated by both
common practice and patient comfort. Scrotal swelling and
discomfort must resolve sufficiently to allow normal periodic
cycling throughout the day. Review of AUS series reported
median activation time of 6 weeks.25,52,72,86–88 Increasing
deactivation time, based on prostate cancer treatment charac-
teristics such as radiation, has been reported.89 There is no
definitive evidence that extension of deactivation beyond
6 weeks is beneficial.

Activation times after removal/replacement, device revi-
sions, and individual component replacement may be
adjusted on the basis of clinical situation and patient
comfort. (Grade of recommendation D)

AUS surgeries after original device placement are heteroge-
neous. The extent and invasiveness of surgeries depend on the
need for dissection of new component sites and the number of
components manipulated or replaced. Hardly any references
suggest adjustment of the deactivation period, depending on
technical difficulty of the operative procedure and the resultant
scrotal swelling and edema.90 Revisions that do not involve
dissection for a new cuff location and/or do not disturb the
pump are unlikely to cause any discomfort. It is reasonable and
consistent with expert opinion to apply a graded approach to
determining the length of the deactivation period.

Postoperative teaching. Patientsmust demonstrate ability to
properly cycle AUSs. (Grade of recommendation D)

At the time of activation, patients should be observed
working the AUS pump. Healthcare provider should confirm
that patients successfully depress the pump sufficiently to
transfer fluid from the cuff, resulting in a normal voiding
duration.

Patients should be fore-warned by healthcare professionals
in the event that catheterization is planned. They should
avoid perineal pressure. They should be instructed to wear a
MedicAlert type of bracelet. (Grade of recommendation D)

The correlation between indwelling urethral catheteriza-
tion and the potential for urethral injury at the AUS cuff site
is well known.91 Patients should be informed about the risks
of device damage—immediate and long-term—when cathe-
terization is necessary. Devices should be deactivated by
either patients or experienced healthcare providers prior to

catheter placement (12 or 14 French). Even catheters placed
properly for short periods may be detrimental to long-term
device survival. Seideman et al.80 demonstrated increased
risk of erosion in patients who were catheterized for more
than 48hr at any time after AUS placement. Therefore,
patients requiring longer catheterization should undergo
urological consultation to ascertain the best strategy for
LUT management.
Intermittent catheterization is source of repeated urethral

traumas.92 However, no data analyzing urethral erosion in the
AUS context are currently available. Actually, most of patients
undergoing intermittent catheterization are neurogenic so that
the cuff is usually placed around the bladder neck. Such
specificity has been reported to limit the risk of urethral erosion
in the context of long-term intermittent catheterization.93

Since intermittent catheterization is considered the best option
for bladder drainage in this specific population, the expert
consensus panel suggests no contraindication in the presence
of an AUS, provided the device is correctly deactivated
previously.
The effects of activities requiring constant or intermittent

perineal pressure on AUS function and longevity have not been
analyzed in the literature. Logic dictates that the AUS cuff and
surrounding urethra should be protected from traumatic forces.
Therefore, patients are counseled to avoid activities which
require straddling—horseback riding, motorcycle riding, and
bicycle riding. The availability of bicycle seats with alternate
configurations—‘‘split or donut’’—makes this activity feasible
with the appropriate equipment.
To reduce the likelihood of inadvertent traumatic catheteri-

zation, a notification bracelet is indicated based on the negative
impact of urethral catheterization without appropriate deacti-
vation in unconscious or unskilled patients. Wording on the
bracelet should inform about device presence and suggest
urological consultation prior to any urethral instrumentation.

Mid- and long-term follow-up. Physical long-term follow-up
should be ensured between 3 and 6 months post-operatively
and periodically thereafter. (Grade of recommendation D)

Subsequently, yearly follow-up may be undertaken in
person or by questionnaire with mandatory evaluation of
symptoms consistent with device malfunction, infection
and/or erosion. (Grade of recommendation D)

Following the deactivation period, the pattern of follow-up
visits is modeled after clinical practice for many surgical
procedures. However, prosthetic device implantation with a
high revision rate and finite lifespan obligates long-term
patient interaction. A review of AUS series from 1985 to 2015
found that theminority reported a follow-up strategy; the time
points most commonly mentioned were 3 months and 1 year,
followed closely by 6months post-operatively. To identify early
complications requiring revision within the first several
months of use, 3- and 6-month visits are the most critical
with subsequent frequency being adjusted on the basis of
individual clinical circumstances. Ideally, standard follow-up
should be conducted yearly—physically or by completion of a
validated urinary-specific questionnaire.
Patients must be encouraged to update the implanting

surgeon immediately regarding any changes in continence/
voiding symptoms, UTI, new onset hematuria and/or scrotal
discomfort, to establishwhether physical examination� cysto-
urethroscopy are necessary. Prompt identification of infection
and/or erosion facilitates intervention before any further local
or systemic consequences occur.
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Trouble Shooting

Incomplete continence and partially functioning AUSs. Pa-
tients who complain of leakage problems after AUS place-
ment may have technical issues with the device, another
urodynamic factor or a combination of the two. (Grade of
recommendation D)

Several Situations Can Cause Issues of Leakage, or Perceived
Leakage, Even With a Fully Functioning Successful AUS

Confidence pad. A large proportion of men persist in wearing
containment products, even when they actually do not
experience leakage, and change their pad only once daily.
‘‘Confidence pads’’ reflect the fact that such men may
have experienced many years of leakage impacting their
ordinary social and occupational functions, with persistent
psychological results. It is the patient’s choice, with no
intervention indicated.

Strenuous physical exertion. The ability of AUSs to resist
changes in intra-abdominal pressure is set by the PRB and is less
than that of the native sphincter. Hence, it will be exceeded
during strenuous physical exertion.

Post-micturition dribble. Leakage after voiding is common. It
can happen if AUSs are not given enough time to fully close
after voiding, that is, if the patient dresses too soon after
emptying the cuff, such that it does not have time to refill
completely.

Elevated storage pressures. Storage phase urodynamic factors
present pre-operatively, notably, DO or poor bladder compli-
ance, may lead to leakage. In cases where detrusor pressure
rises to the same level as the AUS compression, incontinence
will follow.

BOO and overflow. Chronic urinary retention can likewise
bring detrusor pressure to the same level as AUS compression,
so that incontinence will follow. Pre-operative UDS in these
patients may show partial BOO or detrusor under-activity with

voiding. Alternatively, BOOmay be a result of problems during
AUS placement (e.g., an undersized cuff or urethral distortion)
or secondary development of urethral stricture.

Pseudo-incontinence. The sensation of leakage by patients
without any objective incontinence may be termed ‘‘pseudo-
incontinence.’’ It can reflect filling of the proximal urethra above
the AUS, and likely represents stimulation of urethral receptors.

The Technical Aspects Potentially Affecting the Normal Function
of the AUS Device May Include

Reduction in the system pressure. This parameter could
reflect fluid loss from the system, or insertion of insufficient
fluid at the time of AUS placement. Fluid loss may result from
failure of a joint between AUS components, stress-fatigue of
tubing, or a penetrating event, for example, AUS contact with
a needle.

Overly large AUS cuff. This situation could occur if the urethra
is measured inaccurately at the time of placement, or if urethra
caliber is reduced (sub-cuff urethral atrophy) with long-term
compression by the cuff.

Distortion and/or air bubbles. Fluid flow may be impeded in
AUS tubing by distortion or air bubbles. They may also result if
the inactivation button fails to release fully.

Improper engagement of cuff tab. A rare finding—if the tab is
not seated properly, the cuff will not work effectively. This
condition may be encountered during revision surgery, in
patients where the AUS appears to be functioning but the
symptoms are not controlled.

Assessment ofmenwith unsatisfactory outcomes after AUS
requires a logical approach to determine if AUS malfunction,
urodynamic factors or other influences occur. (Grade of
recommendation D)

Considerations during history-taking and examination are
detailed in Table I. Basic investigations are chosen according to

TABLE I. Management of Persistent Incontinence or Partially Functioning AUS

Potential findings Treatment

History and examination Urgency urinary incontinence Behavioral and medical therapy

Sensation of incomplete emptying Further investigation

Sensation without leakage Explanation and advice

Post-micturition dribble Explanation

Gentle manual urethral compression

Distended bladder Further investigation

Catheterization with AUS inactivated (ISC)

Malfunction of pump chamber Further investigation

Malfunction of inactivation button

Lack of confidence Reassurance

Physically or mentally unable to use AUS Explantation

Inactivation

Containment

Review urodynamics done prior to AUS Further investigation

Flow rate and bladder scan Abnormal pattern of flow Further investigation

Post void residual Catheterization with AUS inactivated (ISC)

Pelvic ultrasound Empty reservoir Revision

Abdomino-perineal X-raya Empty or under-filled reservoir, cuff or pump Revision

Air bubbles

Cysto-urethroscopy Cuff erosion See relevant section

Urodynamics Abnormal urethral pressure profile, storage or voiding Manage according to findings

Further findings in surgery Cuff tab not engaged Engage tab

Urethral atrophy Revision

Additional cuff

ISC, intermittent self-catheterization.
aFor contrast-filled AUS.

Artificial Urinary Sphincter S17

Neurourology and Urodynamics DOI 10.1002/nau

 15206777, 2016, S2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nau.22989 by U

t Southw
estern M

edical C
enter, W

iley O
nline L

ibrary on [27/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



clinical features, and include flow rate and PVR measurement,
X-ray imaging (where AUSs are primed with contrast mixture),
ultrasound and UDS. Urethroscopymay bewarranted if there is
any indication of cuff breach into the urethra. Improper cuff tab
engagement may be suspected if the device, appears to be
functioning perfectly, but has never brought clinical benefit
from the first activation after placement. Urethral atrophymay
be suspected if a device, which has been functioning for some
time after placement, becomes increasingly ineffective.

Sub-cuff urethral atrophy. Sub-cuff urethral atrophy is
defined as progressive loss of initial continence after AUS
implantation in the absence of erosion, mechanical malfunc-
tion or leak and/or bladder-related causes of worsening
urinary continence.

In AUS patients presenting with recurrent or gradual
worsening of incontinence, sub-cuff urethral atrophy should
be considered as diagnosis of exclusion, after dismissing
erosion on cysto-urethroscopy and mechanical failure by
other modalities. (Grade of recommendation D)

Very few publications have dealt with the problem of
recurrent incontinence after AUS placement. Articles covering
AUS trouble-shooting provide some information, but the
true incidence of sub-cuff urethral atrophy is impossible to
determine on the basis of suboptimal and sparse retrospective
data complicated by no acceptable and uniform definitionwith
standardized evaluation.94,95

Treatment should first take the most conservative revision
approach, followed by procedures for cuff revision requiring
complex surgery or additional hardware. (Grade of recom-
mendation D)

In most cases, the preferred first approach is cuff downsizing
or replacement at a different site, more proximal whenever
possible.26,96 Other modalities such as tandem cuffs,97–100 TC
cuffs101–103 or higher PRB pressures, can be considered. The
introduction of smaller 3.5-cm cuff has allowed smaller
urethral circumferences to be measured and treated appropri-
atelywhile recognizing increased risk of cuff erosion in patients
with a history of radiation therapy.53,57

AUS infection. Infection occurs in <5% of AUS cases,104

usually manifested by inflammatory changes over the scrotal
pump. The most common offending organisms in AUS
infections are gram-positive skin flora: Methicillin-resistant S.
aureus and Staphylococcus epidermidis are being cultured with
increasing frequency. Gram-negative organisms are uncom-
mon, and the presence of anaerobic and fungal organisms is
unknown.85

If AUS infection is suspected, cysto-urethroscopy should be
undertaken to evaluate the urethra for cuff erosion. In gross
or persistent infections, the entire device should be explanted
as soon as it is clinically safe. (Grade of recommendation D)

Urethral cuff erosion is a common precipitating cause of AUS
infection. Thus, prompt cysto-urethroscopy is recommended to
evaluate urethral integrity when infection is suspected. In the
absence of cuff erosion, a trial of broad-spectrum antibiotics
may be attempted for mild cases.

In infection, device removal and delayed re-implantation
are preferred over immediate salvage re-implantation. (Grade
of recommendation D)

Patientswith advanced or persistent infection should usually
be treated by complete device removal, followed by re-

implantation at least 3 months later when the infection is
well-controlled and the clinical setting is optimized. Immediate
salvage re-implantation of infected, non-eroded AUS after
antiseptic irrigation has been reported,105 but is not common-
place practice.22

Urethral cuff erosion. At urethral cuff exposure or erosion,
the decision to remove the cuff exclusively or the device
entirely will mainly depend on time since AUS implantation.
(Grade of recommendation D)

Urethral cuff exposure occurring during the immediate peri-
operative period (less than 6 weeks) should be treated with
cuff removal and preservation of the remainingAUS portions in
the absence of any evidence of infection.106 It is likely the
result of unrecognized iatrogenic urethral injury or urethral
thinning.80,107 A limited amount of evidence suggests any role
for salvage therapy in these cases.108

Urethral cuff erosions occurring more than 3–5 years after
initial implantation may require complete AUS removal and
replacement of all its components, depending on mechanical
functioning of the device.

The decision to perform concomitant urethroplasty should
be based on the extent of urethral loss at the time of cuff
explantation. (Grade of recommendation D)

Urethroplasty at the time of device explantation may be
required to ensure stricture-free healing in cases of severe
erosion with circumferential urethral loss.109,110 When erosion
involves only a sector of the urethral wall, the cuff can be
simply explanted and the urethra stented with a 14–16 French
catheter for 2–4 weeks. Some data suggest that immediate
urethral repair during explantation prevents stricture forma-
tion after AUS cuff erosion.111

Eroded cuffs should be replaced at different urethral
locations or even through a TC approach, depending on local
conditions. (Grade of recommendation D)

Eroded cuffs should be replaced at different urethral
locations, if feasible.28 If not, surgeons should consider TC
placement of new cuffs.102,112 In cases of AUS removal because
of cuff erosion, surgeons should re-evaluate patients in
3 months to ensure that the urethra has healed appropriately
prior to re-implantation. This evaluation includes cystoscopy
and, in select cases, retrograde urethrography.

Mechanical failure. Mechanical AUS failure is common,
increases over time25 and is characterized by sudden UI
without signs and symptoms of cuff erosion.

Whole system replacement is generally preferred at the
time of AUS replacement of a malfunctioning device. (Grade
of recommendation D)

In select cases where a component can be identified by either
intra-operative demonstration of a leak113 or by ohm-meter114

and the original AUS was placed recently, single component
replacement may be considered.

Definitive diagnosis of mechanical AUS failure is demon-
strated by decreased fluid in the system, either by intra-
operative aspiration or pre-operative radiologic evidence of
diminished fluid in the PRB. (Grade of recommendation D)

Cysto-urethroscopy alone can rule out cuff erosion but
cannot be the only modality to make the diagnosis of
mechanical failure.
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Outcomes

How do we define success?. Reported outcomes post-AUS are
variable and need to become standardized. (Grade of
recommendation D)
Efficacy outcomes should include but should not be limited

to: the number of patients with no pad, occasional or regular
pad, pads/shields/diapers type used, a validated quality of life
measurement and, of course, device survival.115,116

Special Populations

TC AUS in the setting of an inflated penile prosthesis (IPP).
While simultaneous AUS/IPP implantation and the TC
AUS procedure have been described separately in the litera-
ture,68,101,117–119 there are no data on simultaneous IPP
implantation or staged in regard to TC AUS cuff placement.
Therefore, opinions on this subject are based on personal
experience rather than studies.

IPP placement after TC AUS cuff procedures should be
considered a high risk. (Grade of recommendation D)

In experienced surgical hands, however, these procedures
can be accomplished either in a staged fashion or
simultaneously.120

Because of increased IPP placement risk in patients with TC
cuff, the procedure should be done in specialized, high-
volume centers. (Grade of recommendation D)

It should be noted that TC AUS can have a potentially
negative impact on erectile dysfunction. (Grade of recommen-
dation D)

However, there are no published data on the frequency and
degree of impact on erectile function with the TC technique.
Regardless, PPI patients with adequate erectile function prior to
planned TC cuff placement need to be warned about a
potentially negative outcome. Also, implanting surgeons
must sufficiently justify the added negative risk versus benefit
of the TC procedure.

AUS and neurogenic incontinence. AUSs can successfully
manage UI in neurogenic bladder patients. (Grade of
recommendation B)

In this specific population, implantation classically requires
retro-pubic dissection to place the cuff around the prostate (in
men) or bladder neck (in women), making surgery quite a bit
more challenging. However, AUSs have been shown to provide
acceptable long-term outcomes in both male121 and female
neurogenic patients.122 They are advocated bymany authors as
primary or secondary treatment of patients who have failed
other forms of bladder outlet surgery.123,124

AUS erosion is frequent in neurogenic patients, and all
effort should be made to prevent its occurrence. (Grade of
recommendation B)

AUS erosion is the major cause of AUS removal in
contemporary neurogenic bladder series, with a rate reported
to go from 6% to 31%.125,126 Cuff placement around the bulbar
urethra or around the bowel to create a neobladder has been
found to heighten the likelihood of erosion.125,126 Conse-
quently, AUSs should be implanted systematically in a peri-
prostatic position, and simultaneous augmentation cystoplasty
should be considered as a risk factor for AUS survival.
Furthermore, intermittent catheterization could be associated
with high-level erosion due to repeated urethral traumas.127,128

The expert consensus panel insists on the importance of patient
teaching of the catheterization technique and the AUS
deactivation procedure to prevent AUS erosion in this specific
population.

AUSs should be placed with caution in this population
because of a higher numerical complication rate versus post-
prostatectomy patients. (Grade of recommendation B)

AUS implantation is coupled with specific complications in
neurogenic patients, mainly because of retro-pubic and bladder
neck dissections, which have been reported to be occasionally
responsible for bladder neck, urethral and rectal perfora-
tions.127,129 AUS infection leading to sphincter removal, has
been found to be more frequent—as high as 8%130—among
neurogenic patients than what was usually seen in non-
neurogenic patients. It is noteworthy that the AUS infection
rate does not appear to increase in patients who catheterize
compared to thosewho void spontaneously orwho empty their
bladders with the Cred�e maneuver.131

Alternative therapies, including fascial slings, bladder
neck reconstruction, adjustable continence therapy, and
injection of urethral bulking agents, are available. (Grade of
recommendation D)

Fascial slings and bladder neck reconstruction were consid-
ered gold standard procedures in this population until a few
years ago, and are still an option in some cases. However, their
invasiveness often led surgeons to choose far less tissue-
damaging procedures, including ACT and injection of urethral
bulking agents. While no results are currently available from
RCTs comparing these techniques head to head, ACT and ure-
thral bulking agent injections seem to be less effective.132,133

Long-term follow-up with bladder and upper urinary tract
monitoring is essential. (Grade of recommendation D)

Patients who receive AUSs must undergo long-term urologi-
cal follow-up with UDS monitoring and upper tract imaging to
detect upper urinary tract deterioration. Indeed, the proportion
of AUS recipients with neurogeninc bladder who ultimately
require augmentation cystoplasty have been reported to range
from 4% to 42%.126,127,134

AUS and catheter placement. Placement of indwelling
urethral catheters in patients with AUSs is the most common
cause of erosion. (Grade of recommendation B)

Despite themultitude of reports clearly outlining erosion risk
factors, Sedeiman et al.80 were the first to identify that
prolonged indwelling catheterization represents an indepen-
dent factor of AUS cuff erosion. Their analysis included 258
patients, of whom 200 met the inclusion criteria. AUS cuff
erosions from all causes were seen in 24 (12%) at amean of 16.9
months after placement. Urethral catheterization was noted in
44 (22%) of 200 men, and 17 (39%) of these 44 subsequently
developed erosions (P<0.001, hazard ratio 3.39). The most
typical indications of catheter placement in this series were for
non-urologic surgery or urinary retention. Because urethral
catheterization is common in hospitalized patients (25%), all
healthcare providers should be aware of patients who may
have AUSs in place.91,135 In these situations, AUS cuff
compression with catheter placement causes direct trauma
to the urethra, and if the system is not properly deactivated in
the open position, it may lead to compression with resultant
ischemia and erosion. Urological consultation is mandatory in
all such caseswhere catheterization is required in patientswith
AUSs in place.91
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When catheters are absolutely required inAUS patients, the
device must be inactivated in the open position, and the
smallest size urethral catheter should be used for the shortest
time period (less than 48hr). (Grade of recommendation D)

While acute urinary retention immediately after AUS
placement is rare, it may be more frequent with TC and 3.5-
cm cuffs.70 This parameter should be managed in the
immediate post-operative period by bladder drainage with a
small (French) catheter for a very short time (24–48hr). Cuff
deactivation in the open position must be confirmed before
catheterization, as a common cause of retention in this group is
inadvertent device activation in the post-operative recovery
period. Placement of a supra-pubic cystostomy tube is
recommended when urinary retention extends beyond 48hr
and is required when the period reaches 7 days, to reduce the
risk of urethral erosion. Radiographic guidance for supra-pubic
tube placement with ultrasound, CT scan or fluoroscopy is
proposed to prevent damage to the sphincter. Late-onset
urinary retention mandates endoscopic evaluation to rule out
proximal urethral obstruction and cuff erosion.

When fluid monitoring in obtunded patients is required,
the device should be deactivated and an externally secured
collection method, such as a condom catheter, should be
attempted. (Grade of recommendation D)

In many typical in-patient situations requiring bladder
drainage, patients can often be simply managed by device
deactivation allowing urine to flow out via resultant inconti-
nence. Accurate fluid monitoring can be achieved by weighing
pads that the patient leaks into or by the placement of external
collection devices, such as condom catheters. In rare situations
when catheterization is absolutely necessary, it is imperative to
place the smallest catheter possible for the shortest time period.
Urological consultation is mandatory in these situations. The
AUS must be deactivated in the open position and a small
French Foley catheter placed.

In cases that require prolonged drainage (>48hr), a supra-
pubic tube should be considered, with imaging guidance.
(Grade of recommendation D)

AUS and women. AUS is indicated in cases of pure SUI or
mixed UI in female patients if ISD is present and is the main
reason for SUI. (Grade of recommendation D)

Pure ISD without any urethral hypermobility is a rare
condition seen in neurological conditions, after multiple peri-
urethral surgeries and pelvic traumas. Outside these specific
conditions, where AUSs can be offered after discussion with
patients and considering surgeons’ experience, the use of AUS
to treat severe SUI in women is not common.136,137

The mechanism of AUS action is the main reason for
advocating its indication in some women: its ability to close
the bladder neck, procuring passive continence, and its
complete opening during micturition, make it probably more
‘‘physiologic’’ than some slings.

AUSs have never been compared in this population with
any technique, especially slings. In non-neurogenic women,
AUSs are a salvage technique in bothered patients after mid-
urethral sling failure in the absence of urethral mobility.
(Grade of recommendation D)

Large prospective cohorts or retrospective studies of AUSs in
women have shown benefits and risks of the device.122,138–145

Standard treatments vary from one country to another,
depending on surgeons’ training and experience. In women

with severe incontinence, since pubo-vaginal fascial slings are
considered by many surgeons to be an alternative to AUS, a
comparative study of the two techniques would be
appropriate.146,147

AUSs in women are contra-indicated after pelvic radiother-
apy. (Grade of recommendation D)

Considering that silicone prostheses are implanted through
extensive dissection, it has been shown that previous radiation
increases infection and/or erosion risks. It is an expert opinion
that past pelvic radiation therapy should be considered a
contraindication for AUS implantation.143

The retro-pubic approach is recommended over the vaginal
approach because of a lower infection rate. (Grade of
recommendation B)

The vaginal route has been abandoned because of its high
risk of infection and erosion. The recommended technique is a
retro-pubic approach of the bladder neck without opening of
the vagina.145

Laparoscopic and robotic AUS implantation techniques have
been proposed recently.148–152 The few data published have to
be analyzed carefully, considering a higher rate of bladder and/
or vaginal injury leading to abortion of AUS implantation or the
occurrence of short-term erosion. These new technical ap-
proaches have to be tested by teams routinely implanting AUSs
in females through open surgery.

Future of AUS

What is the AUS of our dreams?. The present AUS version
(AMS800TM) has some limitations that can only be overridden
by the emergence of a new AUS class. Indeed, the current
AMS800TM device was marketed since 1983 and has never
submitted to major improvements since then. A total of nine
hydro-mechanical or purely mechanical AUSs have been
reportedly developed at the time of our literature review.153–161

Three of them have already been implanted and studied in
humans,153,157,159 but none has yet been directly compared to
the AMS800TM. They all have limitations, and further enhance-
ments will undoubtedly be needed to finally achieve a really
innovative device.162,163 In an attempt to guide future research,
we have listed the characteristics that such a device would
require.

The ‘‘ideal’’ AUS should be easily manipulated and
inactivated.153,162 (Grade of recommendation D)

It should be easy to manipulate by patients and caregivers.
Lack of manual dexterity is one of the main limitations to
implantations or to continue with already-implanted
AUSs.137,164 A device, which could be easily manipulated,
would allow implantation in less skillful patients who
currently cannot benefit from the AMS800TM. This could be
accomplished by remotely controlled AUSs, as proposed
recently.155,156,160,161,165 Furthermore, easy AUS deactivation
could also improve efficacy and safety. Continent patients in
the lying position could transiently deflate the cuff during
bedtime. This would limit continuous high-pressure urethral
compression, in theory reducing the risk of urethral erosion and
atrophy.160,166,167

The ‘‘ideal’’ AUS should possibly modify cuff pressure after
implantation.153,154,160,162,163 (Grade of recommendation D)

Persistent SUI is a relatively frequent complication (1.4–2%)
of AUS implantation.26,72 In some cases, increasing cuff
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pressure represents the solution. At present, re-operation to
replace the cuff or PRB is the only option.96,101,168 Adjusting
occlusive cuff pressure remotely according to continence status
could be an interesting option and could presumably lower
failure and re-intervention rates.

The ‘‘ideal’’ AUS should be able to adapt occlusive cuff
pressure in a real-time manner.153,154,162,163 (Grade of recom-
mendation D)

Pressure exerted on the bladder and urinary sphincter is
highly variable, depending on abdominal pressure (physical
exercise, coughing, laughing, etc.).169 A device able to adapt
occlusive cuff pressure to abdominal pressure in a real-time
manner would mimic normal physiology. It would allow the
reduction of baseline occlusive cuff pressurewithout impacting
urinary continence. Such precautions will also theoretically
decrease the risk of urethral erosion and atrophy.160,166,167

The ‘‘ideal’’ AUS should have a simple and robust
design.153,160 (Grade of recommendation D)

Mechanical dysfunctions have been reported to be frequent
(7.6–21%) and responsible for a high re-intervention rate with
significantly decreased quality of life during AMS800TM

lifespan.170 The hydraulic design concept and the three-piece
device involving multiple connections have been implicated in
a significant portion of mechanical dysfunctions associated
with the AMS800TM.171 The next AUS generation should
definitely integrate more robust components and be designed
as a one-piece, pre-filled device, limiting the number of
connections or based on a non-hydraulic concept.

The ‘‘ideal’’ AUS should be safely implanted via a
minimally invasive procedure.153,158,172 (Grade of recommen-
dation D)

In all fields of surgery, minimally invasive procedures tend to
become the new standard of care. Minimally invasive
approaches have also recently been proposed for AMS800TM

implantation and/or revision, particularly in neurogenic
patients and women.93,148–152,173

The ‘‘ideal’’ AUS should be as cost effective as possi-
ble.162,172 (Grade of recommendation D)

The AMS800TM is a costly device.169 At present, when health-
related expenditures are becoming a social priority, a novel AUS
would be better accepted by healthcare systems if it was
accompanied by reduced costs. This should be taken into
account when designing new AUSs, regarding the production
process as well as all costs associated with the implantation
procedure and follow-up specifications.

CONCLUSION

The present guidelines are issued from brainstorming by 19
urological surgeons, all considered expert in the use of the
AMS800TM. The most recent and relevant data available in the
literature as well as expert opinions were taken into account to
reach a consensus on each of the presented statements. These
recommendations will undoubtedly help urologists in their
daily practice with the AMS800TM.
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