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Abstract

Purpose of Review This article provides a brief outline of stress urinary incontinence (SUI) treatments and the use of artificial
urinary sphincters for the treatment of female incontinence, drawing from research published over the past decade. Through a
review of the contemporary data, we hope to learn more about the efficacy of the artificial urinary sphincter (AUS), success
and failure rates, durability, contraindications and comparative advantages over other treatment methods.

Recent Findings The use of the AUS has become a more popular treatment choice for SUI, with a significant increase in
device implantation over the last decade. Technological advancements have allowed the insertion of the device to become
more successful and less invasive, leading to greater patient satisfaction overall.

Summary There is an increasing trend towards the use of female AUS, with alternative techniques being employed to assist
in complex patients with multiple previous surgeries. There is a growing database of evidence supporting its use however
longer-term studies are needed.

Keywords Female artificial urinary sphincter - Continence surgery - Stress urinary incontinence - Functional urology

Introduction

Stress urinary incontinence (SUI) describes the involun-
tary release of urine related to an increase in intrabdominal
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pressure. The mechanisms of SUI include an insufficient
bladder neck, urethral hypermobility, and intrinsic sphinc-
ter deficiency (ISD). SUI can cause marked morbidity with
significant social and psychological impact. While medical
assessment of severity is made by quantifying the volume
and frequency of leakage, patients were found to determine
the severity of their SUI using a much broader set of criteria,
ranging from personal bodily experiences to the extent of
disruption to their social activities and everyday routines [1].

The 2023 AUA/SUFU Updates to Surgical Treatment of
Female Stress Urinary Incontinence guidelines recommend
the following surgical treatment options for SUI in women:
bulking agents, mid-urethral slings, autologous fascia pub-
ovaginal slings and Burch colposuspension. The artificial
urinary sphincter may be considered in severe cases of
intrinsic sphincter deficiency as a second or third line treat-
ment, especially when there is concomitant detrusor under-
activity because the other options listed above may be rela-
tively contraindicated due to risk of urinary retention unless
the patient can self-catheterise. Other anti-incontinence
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procedures include urinary diversion such as the ileal con-
duit or continent diversions, however these are more major
operations [2ee].

This article provides a brief outline of SUI treatments by
way of background and context, then focuses on the current
literature on the use of artificial urinary sphincters for the
treatment of female incontinence, drawing from research
published over the past decade. Through a review of the
contemporary data, we hope to learn more about the efficacy
of the AUS, success and failure rates, durability, contrain-
dications and comparative advantages over other treatment
methods.

Historical Use of the Device

The first surgical treatment of SUI using synthetic mate-
rial was described in 1965, with subsequent development
of techniques utilising mid urethral tape and tension-free
vaginal tape gaining popularity as an alternative to colpo-
suspension with equivalent efficacy without the need for
laparotomy [3]. The use of polypropylene mesh became con-
troversial in the last decade due to high rates of post opera-
tive complications such as mesh erosion, infection, painful
intercourse, urinary retention and voiding dysfunction [4].
As such, native tissue slings using rectus fascia or fascia lata,
are gaining popularity again.

Urethral bulking agent injections, which are overall
reported as safe with associated minor post operative com-
plications such as dysuria, haematuria and pain usually
resolving within 48 h. Agents such as Bulkamid® have a
reported 70% success rate at 5 years in one study and 42%
at 8 years in a second study with no need for follow up pro-
cedures. However, there is still limited long-term high-level
evidence available [2ee, 5].

The artificial urinary sphincter (AUS) is used to treat
patients with severe SUI secondary to ISD or refractory
SUI after previous anti-incontinence procedures. The device
was first reported in the literature in 1973 for neurogenic
patients, where five cases, four female and one male, were
reported showing significant improvement in continence,
improvement in flow rate post operatively with minimal
abdominal straining [6]. Despite the original developments
of the device being preferentially used in female patients,
the AMS-800 device is now more commonly used in males,
with pubovaginal slings or bulking agents more commonly
used in females [7e].

Methodology

A comprehensive search of the academic literature was car-
ried out with the assistance of PubMed and Medline (Ovid).
We reviewed the literature from the past 10 years to present

this literature update. Keywords used for the search included
“female artificial urinary sphincter”, “female artificial
sphincter”, “female urinary incontinence” and “AMS 800”.

Literature Review
Modern Use of the Device

The use of AUS as a treatment for SUI is increasing in both
males and females. According to the 2023 AMS 800 con-
sensus statement by Chung et al., female AUS insertion is
still considered an uncommon procedure, however, is recom-
mended in female patients with urodynamically proven det-
rusor underactivity and concomitant ISD. Use of the device
is contraindicated in patients with previous pelvic radiation
therapy, active urosepsis or cellulitis [See].

Peyronnet et al. described total use of the device increas-
ing by 8.8% from 2012 to 2017. From 2015 in the female
population however there was an increase in the number of
implants by 28.9% [7e].

Barakat et al. published a systematic review to assess the
results and complications of female AUS and concluded
that implantation of AUS in women with SUI is an effective
treatment option for patients who have failed first line thera-
pies [9]. A meta-analysis performed by Reus et al. showed
a “no pad rate” that ranged between 42 and 86% across all
studies included, with a post-surgical adverse event rate
reported between 2 and 54%. The wide range of outcome
heterogeneity is due to variations in surgical technique, the
indiscriminate inclusion of neurogenic and non-neurogenic
patients, and a high percentage of AUS patients having one
or more previous operation for incontinence [10].

A 2023 study conducted in France compared the long-
term device survival of the AMS 800 in men and women.
107 women were compared to 316 men, who had all under-
gone AUS insertion for non-neurogenic SUI in a single
centre between 2000 and 2013. During a median follow up
of 5.1 years it was seen that 13.9% of men and 11.2% of
women required explantation, and 26.9% of men and 26.1%
of women required revision surgery. In the first six months
of implantation, there were zero women requiring revision
surgery, compared to 13 men. As demonstrated by this study,
the AUS had better long-term survival in women, recognis-
ing that results may have been affected by varied surgical
approach [11].

Phe et al. conducted a long-term study on female patients
with SUI treated with an AUS between 1984 and 2011. A
cohort of 26 patients were reviewed retrospectively. Of the
patients, 23 underwent open device insertion and 3 under-
went laparoscopic insertion, with 24 pumps inserted in the
right labia. 58% of patients had previously undergone surgi-
cal intervention for SUI including Burch colposuspension,
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retropubic tension free vaginal tape and one prior augmenta-
tion cystoplasty. A median follow up of 7.5 years saw 57.7%
(15/26) of patients still using the original device, with revi-
sion surgery occurring in 35.2% (9/26). At the time of final
follow up 71.4% of patients were continent, requiring no
pads. This study may be adversely affected by the length of
his treatment period as modern advancements and surgical
techniques may result in better outcomes in newer studies
[12].

A systematic review and meta-analysis were performed
in 2022, looking at 308 articles with an aim to determine
the complication rate of AUS, exclusively in female patients
with SUI, which resulted from ISD. The most common com-
plications included atrophy, necrosis, erosion, infection,
mechanical failure, reconstructive surgery and leak. These
complications were subdivided per the surgical implantation
method of open and minimally invasive. The study deter-
mined that the minimally invasive approach significantly
decreased the incidence of mechanical failure (0.53% vs
8.22%) and the need for reconstructive surgery (3.72% vs
14.2%), however significantly increased the risk of infection
(6.38% vs 3.2%). All revisions were due to the mechanical
failure of the pump, the balloon, the cuff or the connections
[13].

Surgical Techniques

In terms of surgical approach, the implantation can be
performed open, transvaginally, laparoscopic, and robot-
assisted, placing the cuff around the bladder neck, pressure
regulated balloon (PRB) in the lower abdomen, and pump
in the labia majora. The 2023 consensus by Chung et al. rec-
ommend a retropubic approach to allow adequate AUS cuff
placement at the bladder neck with a 14fr or 16fr foley cath-
eter to facilitate urethra palpation, particularly in patients
with a history of pelvic trauma, diabetes or previous ure-
thral surgery. Intraoperative cystoscopy is also encouraged
to be a routine part of the procedure to ensure no urethral
injury, however a peri-catheter leak test may be used as an
alternative if necessary [8ee]. The main steps of the robotic
approach are illustrated in Figs. 1, 2, 3 and 4 (Figures cour-
tesy of Dr. Vincent Tse).

Peyronnet et al. performed the first multicentre retrospec-
tive review in 2019 of 49 female patients who underwent
robotic AUS implantation between 2012 and 2017. The out-
comes of this study revealed a 16.3% complication rate but
only 4.1% were Clavien-Dindo grade 3 or higher. There was
a 2.1% erosion rate, with 6.1% of patients needing revision.
81.6% of patients were fully continent, 12.2% had improved
continence and 6.1% had unchanged continence. The same
study compared the robotic approach and outcomes in male
and female patients; 149 patients were included, 91 male
and 58 female. There was a significantly shorter operating
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Fig. 1 Dissection of the plane between the vagina and bladder neck,
during a robotic approach from an anterior aspect (all images cour-
tesy of Dr. V. Tse)

Fig.2 Sizer used to determine the bladder neck cuff size, which often
ranges between 6.5-7.5cm

time for male patients (137.4 min vs 179.4 min) with com-
parable complication rates (20.8% vs 27.6%), however the
female group was found to have remarkably higher rates of
complete continence at 3 months, with zero pads used in
76.4% of females and 42.3% of males [14e].
Gondrand-Tellier et al. used a posterior approach to mini-
mise blind dissection and thus the risk of bladder or vaginal
injury. The single surgeon study included 8 patients who
underwent robot assisted AUS insertion between 2017 and
2018. Of the cohort, 62.5% had previously undergone pelvic
surgery for SUI or vaginal prolapse. The approach resulted in
no bladder or vaginal injuries. This study is limited by a small
cohort, which may not provide an accurate cross section of
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Fig.3 Cuff secured and pressure regulating balloon placed and cov-
ered with intraperitoneal fat that have been secured

Fig.4 Extraperitonealisation of the device at the end of the robotic
procedure

patients who may undergo this procedure [15]. To compare a
larger cohort, Orchoa Vargas et al. utilised this technique on
40 patients from 2017 to 2022, noting the challenge of ensur-
ing adequate vesicovaginal dissection low enough to place the

cuff. 87.5% of patients were able to be completed using this
technique, with 2 patients needing conversion to open, and 3
patients needing modifications to surgical approach. 97.5% of
patients had previous SUI surgery. There were bladder injuries
sustained in 23% of cases, vaginal injury in 14% of cases and
bladder neck injury in 3.5% of cases. 5.7% of the devices were
removed and 5.7% of patients needed revision surgery. There
was a continence rate of 94% [16].

Haudebert et al. presented a case report at EAU 2023
about a robotic extraperitoneal approach in a female patient
with spina bifida and a surgical history of a supra-trigonal
cystectomy and augmentation cystoplasty in 1996. She had
additionally had a history of an enteric fistula secondary
to an oophorectomy and had previously had a pubovaginal
sling inserted to treat her SUI which had no longer remained
effective to maintain continence. This approach was success-
ful and the patient was fully continent at the 6 month follow
up [17]. While this is evidence of a successful implantation
technique in a single complicated patient, there has only
been a relatively short follow up period within which failure
and longer term complications can occur.

Other surgical techniques utilised include a laparoscopic
approach with a posterior dissection used in 49 female
patients, the majority of which had spinal cord injuries.
There was a bladder injury rate of 18.4%, a 10.8% explanta-
tion rate and a 84% rate of improved or complete continence
which is comparable to robotic methods [18].

Contraindications

The AUS is contraindicated in patients with recurrent UTT’s,
anatomical abnormalities such as urethral diverticulae or
recurrent stricture disease, poor bladder compliance, acon-
tractile detrusor or patients with reduced manual dexterity or
cognitive dysfunction. Recurrent renal or bladder stone dis-
ease and vesicouretric reflux are relative contraindications to
the device, and prior radiation therapy has been associated
with high rates of intraoperative on post-operative complica-
tions in some studies [19].

With respect to women of child-bearing age, it is impor-
tant to note that they are at greater risk of cuff erosion during
vaginal delivery. Deactivation during labor and delivery is
necessary, along with recommendations against future preg-
nancy, opting for elective caesarean section, and deactivation
of the device during the final trimester in order to minimize
the risk of erosion [20].

Conclusion
There is an increasing trend towards the use of female AUS,

with alternative techniques being employed to assist in
complex patients with multiple previous anti-incontinence
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surgeries, especially when there is concomitant detrusor
underactivity. Although the continence rates in most stud-
ies are very acceptable in this difficult patient group, there is
still no definitive guideline regarding the use of this poten-
tially beneficial option to these patients. As the dissection
between the anterior vaginal wall and bladder neck is often
technically challenging due to previous surgeries, the use of
the AUS earlier in the surgical pathway is worthy of further
study and investigation. Longer term follow-up studies are
needed but it is hopeful that the future may see the AUS
becoming a more frequently utilised option in the treatment
paradigm of female SUI.
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