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Background and Objective: The current AMS 800 artificial urinary sphincter (AUS) device is designed 
to simulate the function of the biological urinary sphincter to prevent urinary flow through mucosal 
coaptation, compression, and pressure transmission. The challenges in designing the AMS 800 device 
involve not only the mechanical operation of the artificial sphincter device but also producing a device that 
is effective, safe, and durable for patients in the long term. The following article provides a narrative review 
regarding the evolution and development of the AMS 800 devices over the years and evaluates the advances 
in surgical techniques relating to AMS 800 implantation.
Methods: Available literature pertaining to the AMS 800 device was reviewed from the MEDLINE and 
EMBASE databases between 1 January 2000 to 31 December 2022. Emphasis is placed on key scientific 
publications including previous reviews and clinical guidelines relevant to AMS 800 device(s) and surgical 
techniques.
Key Content and Findings: From the engineering point of view, the current AMS 800 device is 
ingenious and has stood the test of time. The basic design of this modern AUS consists of 3 separate 
components namely a pressure regulating balloon (PRB), an inflatable cuff, and a control pump. Continued 
innovations in device design and technology, coupled with refinements in surgical techniques over the past 
5 decades have ensured that the AMS 800 device is and remains the standard of care in male stress urinary 
incontinence. While the long-term AMS 800 efficacy, safety, and durability are well documented, it is 
not without its limitations and complications. Mechanical and non-mechanical complications can occur 
especially in high-risk populations (such as in radiated patients) despite strict adherence to surgical principles 
and manufacturer’s guidelines.
Conclusions: Continued innovations in device design, technology, and surgical techniques have ensured 
that the AMS 800 device is an effective and safe treatment for male stress urinary incontinence (SUI). Future 
directions in the treatment of male SUI likely reside in cellular regenerative therapy and nanotechnology to 
restore, replace, or simulate the damaged native urinary sphincter.
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Introduction

The external urinary sphincter complex is important 
to provide and maintain urinary continence. Damage 
to the urinary sphincter mechanism in males can occur 
from pelvic (especially prostate) surgery or radiation, 
trauma, and neurological disorders (1-3). Once the native 
urinary sphincter is damaged, patients will develop stress 
urinary incontinence. Hence, there exists a need to 
develop a mechanical continence device to restore urinary 
incontinence. 

While Dr. Foley was largely credited with inventing the 
first useable urinary continence device using an inflatable 
cuff placed under the anterior urethra with an external 
detachable control pump to regulate compression of the 
mechanical cuff in 1947 (4), Dr. Scott, who designed the 
first modern artificial urinary sphincter (AUS) in 1972, 
was considered the father of modern urinary prosthetic  
surgery (5). The AUS is a device designed to simulate the 
function of the biological urinary sphincter to prevent 
urinary flow through mucosal coaptation, compression, 
and pressure transmission. The basic design of this modern 
AUS consists of 3 separate components namely a pressure 
regulating balloon (PRB), an inflatable cuff, and a control 
pump. The challenges in designing an AUS involve not only 
the mechanical operation of the artificial sphincter but also 
the production of a device that is effective, safe, and durable 
for patients in the long term (6-9). This hydraulically 
controlled AUS device has undergone many scientific 
advances in terms of device technology, materials, and 
designs over the past 5 decades to evolve into the current 
AMS 800 (Boston Scientific, previously the American 
Medical Systems, Minnetonka, MN, USA), which is and 
remains the gold standard of treatment for male stress 
urinary incontinence (Figure 1). 

The following article provides a narrative review 
regarding the evolution and development of the AMS 800 
devices over the years and evaluates the advances in surgical 
techniques relating to AMS 800 implantation. I present this 
article in accordance with the Narrative Review reporting 
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-23-10/rc).

Methods

Available literature pertaining to the AMS 800 device was 
reviewed from the MEDLINE and EMBASE databases 
were searched from 1 January 2000 to 31 December 2022 
(Table 1). The search strategy incorporated the following 

keywords namely “artificial urinary sphincter”, “stress 
incontinence”, “surgical techniques”, and “technology 
advances”. Emphasis is placed on key scientific publications 
including previous reviews and clinical guidelines relevant to 
AMS 800 device(s) and surgical techniques. This narrative 
review is not designed to provide surgical recommendations 
nor address specific clinical challenges faced by urologists at 
the time of AMS 800 implantation. The material provided 
in this article was made independently by the author with 
no direct input from the Boston Scientific company. 

AMS 800 device designs, innovations, and 
surgical techniques

Evolution in device designs and innovative technology

The very first modern AMS 800 device is known as AS 
721 which denotes the year 1972 when it was designed. It 
consisted of 4 separate components namely a fluid reservoir, 
an inflation pump, a deflation pump, and an inflatable 
cuff with 4 unidirectional valves (5,10). Unfortunately, 
the complex design was associated with poor mechanical 
reliability and high complication rates, and a newer model, 
the AS 742 was introduced a year later where the PRB 
replaced the unidirectional valves to provide a constant 
pre-determined pressure within the sphincteric system to 
cycle the cuff. A delay-fill resistor was added to the AS 742 
design to simplify the device (11,12). The AS 761 prototype 
was introduced in 1976 with the incorporation of a newly 
designed automatic cuff closure system to avoid pressure 
transmission from the reservoir to the urethral cuff. In 
1979, the device was further simplified into a single unit of 
the control assembly, known as both AS 791 and AS 792 
models (11-14). It was in 1982 the modern AMS 800 (Boston 
Scientific, previously the American Medical Systems, 
Minnetonka, MN, USA) was born with a new control 
assembly unit (valves and resistor) within the pump chamber 
as well as a deactivation valve poppet mechanism for delayed 
activation and/or locked the device in deactivation state (i.e., 
deflated cuff or closed position).

The current AMS 800 system consists of 3 individual 
components namely a PRB, an inflatable cuff, and a control 
pump. The PRB has a dual function as a pressure regulator 
and serves as a fluid reservoir so that isotonic fluid (usually 
normal saline) can be transferred from the PRB to the 
urinary cuff and vice versa in a unidirectional fashion. When 
the sphincter is in its active (unlocked) state, the fluid from 
the PRB travels down the pressure gradient to the urinary 
cuff resulting in cuff occlusion and mucosal coaptation 

https://tau.amegroups.com/article/view/10.21037/tau-23-10/rc
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(11,12). Manual compression of the control pump draws 
the fluid out of the sphincter cuff and delivers fluid from 
the control pump back to the PRB. The delayed-fill resistor 
within the control pump will automatically redraw fluid 
from the PRB back into the cuff within a minute, causing 
the cuff to reinflate and compress the urethral lumen so 
that the patient becomes dry again (11). The addition 
of the locking mechanism through a button on the side 

of the control pump allows for the AUS device to be 
locked (deactivated) in an open position for delayed AUS 
activation postoperatively and the opportunity for nocturnal 
deactivation of the AUS device (11,12).

Over the last three decades, the basic design of AMS 
800 has remained largely unchanged, and the principle of 
operation is based on hydraulics movement of fluid between 
the urinary cuff and PRB to provide occluding luminal 

A B C D

E F

Figure 1 Evolution in scientific designs and innovative technology of the modern artificial urinary sphincter. (A) AS 721, (B) AS 742, (C) AS 
761, (D) AS 792, (E) AMS 800 (single cuff) and (F) AMS 800 (tandem or double cuffs).

Table 1 Summary of search strategies

Items Specification

Date of search 1 December 2022

Databases and other sources searched MEDLINE and EMBASE databases 

Search terms used The search strategy incorporated the following keywords namely “artificial urinary sphincter”, 
“stress incontinence”, “surgical techniques”, and “technology advances”

Timeframe 1 January 2000 to 31 December 2022

Inclusion criteria English language only

Selection process All studies were screened and approved by the author. Quality assessment was performed 
using the risk of bias tool for RCTs and non-randomized interventions

RCTs, randomized controlled trials.
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pressure when continence is desired and to relieve the 
pressure when the patient intends to void (11,12). Further 
scientific advances have been made to improve mechanical 
reliability and durability as well as clinical outcomes. These 
innovations include a fluoro-silicone gel lining of the inner 
surface of the cuff to prevent friction between the inner and 
outer leaflets; a narrow-backed cuff to improve pressure 
transmission and decrease the risk of erosion and tissue 
atrophy; kink-resistant tubing to break tubing fatigue and 
break; colour-coded tubing to facilitate the identification 
of the correct tubing for connection; quick connectors to 
ease the connection between the tubing and minimise the 
risk of fluid loss at the tie-connectors sites; a Y-connector 
component for the addition of a second cuff or tandem 
cuff placement in revision AUS surgery; an InhibiZone-
antibiotic (rifampicin and minocyline) coating to minimise 
prosthetic infection and explant risks; and a smallest 3.5 cm  
AUS cuff for the atrophied urethra (11,15). While the 
InhibiZone coated AMS 800 device is marketed in most 
developed Western countries, an uncoated version of the 
AMS 800 device is only available in many parts of the world 
including the Africa and Asia-Pacific regions (8,15).

Contemporary literature on AMS 800 device reports 
success rates of 61–100% in terms of urinary continence 
outcomes (no pad or one pad per day), while the risk of 
infection or erosion is thought to occur in 8.5% of the 
cases (3.3–27.8%), mechanical failure in 6.2% of cases (2.0–
13.8%) and reoperation rate of 26% (14.8–44.8%) (7). A 
publication by a large multi-institutional cohort study with 
mid-term 32-month mean follow-up (16) showed that the 
overall dry rate and surgical revision were 58% and 30.7%, 
respectively. A more recent publication on long-term data on 
AMS 800 with a median duration of 15 (8.25–19.75) years (17) 
reported that only 43.8% still had their primary AUS with 
survival rates without AUS explantation were 87% and 80% 
at 10 and 20 years, while survival rates without AUS revision 
were 20% and 5% at 10 and 20 years. In contrast, the 
evidence supporting the use of AMS 800 for non-neurogenic 
female stress urinary incontinence (SUI) is low even though 
a circumferential coapting cuff invariably provides a more 
secured urethral occlusion (8) with a recent systematic review 
reported total continence rates of 42–86%, revision rates of 
6–44% and mechanical failure rates of 2–41% (18).

Presently, there is very limited published data on a 
direct comparison between the AMS 800 device and other 
similar AUS-like devices in terms of clinical outcomes and 
cost-analysis modelling (19). Newer and novel AUS-like 
devices such as the Pro-ACT device (Uromedica, MN, 

USA) (20,21), Zephyr ZSI 375 (Mayor group, Villeurbanne, 
France) (22), VICTO urinary sphincters (Promedon, 
Cordoba, Argentina) (23), and Rigicon ContiClassic or 
ContiReflex (Rigicon Inc., NY, USA) (24) have been 
designed to overcome some of the current limitations of 
the AMS 800 device including a simpler design with fewer 
components, easier device preparation and an adjustable 
cuff or improved PRB. Many of these devices are not 
available worldwide. While these devices have shown similar 
continence rates, they have a unique set of complications of 
their own, and actual long-term efficacy and safety remain 
largely unknown. 

Advances in surgical techniques

Surgical approaches
Trans-scrotal approach
The traditional approach to AUS implantation involves a 
perineal incision to access to place the cuff at the proximal 
bulbar urethra segment and a second inguinal incision to 
place the PRB (in the retroperitoneal space) and pump (in 
the scrotal or subdartos pouch) separately.

The trans-scrotal (or penoscrotal) approach allows for 
concurrent placement of all 3 AUS components through 
the same skin incision (8,9,25). In contrast to the high 
lithotomy position, the patient is placed in a supine frog-
leg position to facilitate access to the perineum, genitalia, 
and groin, providing certain advantages and disadvantages 
(Table 2). While anatomically it is possible to access the 
proximal aspect of the bulbar urethra with new technique 
modifications such as better and deeper tissue retraction (26),  
the perineal approach offers a more proximal cuff placement 
with a larger cuff use, which may translate to a higher 
continence rate (8,27). 
Laparoscopic and/or robotic AUS surgery
In recent years, there has been an increased interest in 
the use of laparoscopic and/or robotic surgery in complex 
functional reconstructive urology such as female urinary 
incontinence. Laparoscopic (28,29) and robotic-assisted 
(30,31) surgical approaches have been described and are 
gaining popularity for AUS cuff placement in the bladder 
neck since they are considered less invasive and offer 
patients a faster recovery rate compared to traditional open 
retropubic surgery. While direct comparative study between 
these surgical approaches is limited, one pilot study (32) 
demonstrated that the robot-assisted approach has lower 
complications and earlier recovery rates compared to open 
surgery. Nonetheless, the AUS surgery for female SUI 
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remains uncommon and is often performed in a select few 
major tertiary hospitals. 

Similarly, robotic-assisted AUS implantation in spinal 
cord-injured patients has been around for almost a 
decade now (33). However, the position of the neurologic 
patients can be challenging, and prolonged exposure to 
abdominal insulation can pose a cardiorespiratory risk (34). 
Furthermore, the longer-term safety and cost efficacy of this 
robotic technique over traditional open surgical methods in 
this unique population is largely unknown.

Placement of AUS cuff
Bladder neck cuff placement
A lower midline or Pfannenstiel incision will be required to 
access and place the cuff at the bladder neck. This retropubic 
approach is technically more challenging and is routinely 
performed in females (35-37) or paediatric patients (38) 
requiring an AUS device. Similarly, the neurologic patients 
who perform clean intermittent catheterization, the AUS 
cuff should be placed at the bladder neck (or peri-prostatic 
tissue in males) in a retropubic approach to ensure a lower rate 
of cuff erosion from frequent urethral instrumentations (39).  
For patients with neurological disorders, AUS cuff 
placement at the bladder neck demonstrated higher 
revision-free device survival and lower complication rates 
when compared to bulbar cuff placement (40). In a relatively 
small study, it was shown that patients with neurogenic 
aetiology reported a lower continence rate (23% vs. 41% 
completely dry) and that only 15% of patients have their 
original device in-situ without revisions (40). Nonetheless, 
the non-mechanical failure rate of the AUS is significantly 
higher in the neurogenic population (41).

For females with urodynamic SUI, a transvaginal 
approach is not recommended due to the potentially higher 
risk of cuff extrusion or erosion as well as infection from 

greater exposure to bacterial contamination per vagina. At 
the time of surgery, a cystostomy can be useful to guide the 
placement of the cuff around the bladder neck and exclude 
bladder neck or vaginal injury (42). 
Transcorporal or interposition cuff placement
In revision surgery and high-risk candidates such as those 
with pelvic radiation therapy, previous urethra surgery, or 
trauma, the urethra is often atrophied and at high risk of 
cuff erosion. Patients with poorly controlled diabetes or a 
history of peripheral vascular disease are also considered 
high-risk subpopulations for urethral erosion (8,9,43). In 
revision AUS surgery, the placement of the urethral cuff 
along the distal bulbar urethra is often necessary. However, 
this segment of the urethra is often narrower and will 
accommodate a smaller cuff, which means a potentially 
higher risk of urethra erosion (43).

The smaller 3.5 cm cuff should be avoided since it 
can be associated with a higher risk of urethral atrophy 
and at this cuff diameter measurement, the geometry of 
the inflated cuff may not be circumferential in urethral 
coaptation (8,9). Instead, a transcorporal cuff placement or 
effort to place the AUS cuff in a “more robust” proximal 
bulbar urethra segment is advocated. For transcorporal cuff 
placement, it is often not necessary to repair (close) the 
incised tunica albuginea of the corporal cavernosal unless 
there is excessive bleeding (43). For males who have a 
normal erectile function, the corporal tunica layers should 
be reapproximated to minimize corporal bleeding and avoid 
postoperative venous-occlusive dysfunction. 

The idea of using a biological graft material as an 
interposition graft between the cuff and urethra is novel and 
potentially safer since it can decrease urethral erosion in 
high-risk populations and avoid complexity and morbidities 
related to transcorporal cuff approach (43). Various 
interposition graft materials have been described, such as an 

Table 2 Advantages and disadvantages between perineal (classic) and trans-scrotal approaches for AMS 800 cuff placement

Approaches Perineal cuff placement Trans-scrotal cuff placement

Advantages More proximal bulbar urethral cuff placement A single incision and the ability to place all components at once

Potentially higher continence rate Potentially shorter operative time

Allows for other concurrent penile surgery (such as penile prosthesis)

Disadvantages Often requires 2 incisions to place the cuff and the 
PRB/pump separately

Cuff placement may be more distal in bulbar urethra

Potentially longer operative time Potentially lower continence rate

PRB, pressure regulating balloon.
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autologous rectus fascia (44) and small intestine submucosa 
allograft (45).
Tandem cuff placement
For patients who report persistent or recurrent stress 
urinary incontinence, a tandem cuff can be placed at the 
revision surgery. The proposed benefits of a tandem cuff 
are easier operation by adding and connecting an additional 
cuff using the Y connector to the existing cuff, and a longer 
segment of urethral coaptation by having 2 occluding cuffs 
(43,46). The caveat of the tandem cuff is to avoid close 
proximity between the 2 cuffs which can cause mechanical 
friction or may be associated with a higher risk of an 
inadvertent cuff injury at the time of cuff placement. 

Published literature comparing cuff downsize and 
tandem cuff placement showed no significant difference 
in the overall device survival (47) although there was a 
higher rate of complete continence and improvement in 
the urinary continence score seen in males with double-cuff 
compared with single-cuff devices (48,49). 

Current limitations of AMS 800 and future 
directions

While the long-term AMS 800 efficacy, safety, and 
durability are well documented, it is not without its 
limitations and complications (8,9,11). Firstly, the patient 
should be mentally competent to understand the mechanics 
of the AUS device and have sufficient hand strength to 
operate this device. The patient must manually manipulate 
the pump to open the AUS cuff to void every time. The 
current specifications of the AMS 800 device such as the 
cuff diameter are set by the manufacturer and therefore 
cannot be modified. Furthermore, the PRB and pressure 
within the sphincteric cuff are fixed and pre-determined 
at the time of device implantation which may not account 
for or protect against a sudden increase in intra-abdominal 
pressure resulting in SUI when the transmitted bladder 
pressure exceeds the resting urethral cuff pressure. 
Mechanical and non-mechanical complications can occur 
especially in high-risk populations (for example in radiated 
patients) despite strict adherence to surgical principles and 
manufacturer’s guidelines (8,9,43). Over time, urethral 
tissue atrophy invariably will occur, and SUI will return. 
In some parts of the world, the AMS 800 device is a costly 
device for uninsured patients (or where hospitals do not 
provide this device free) and is available in an uncoated 
(non-InhihiZone antibiotic) version (15).

Future directions in AUS device development likely reside 

in the incorporation of newer and novel state-of-the-art 
technology (16). The introduction of nanotechnology such as 
piezoceramics materials, coupled with advances in electronic 
and remote-control systems have led to the development 
of an electronic control system for the AMS 800 AUS (50).  
This novel remote-controlled hydromechanical AUS 
consists of a piezoelectric micropump with a Bluetooth 2.1 
microcontroller and rechargeable lithium battery, mounted 
in a silicon-coated acrylonitrile butadiene styrene case. 
Similarly, other novel prototypes such as the tape mechanical 
occlusive device (TMOD) (51) and shape memory alloy-
based bladder actuator with capacitive sensor (52) will 
serve as important springboards for future urinary devices. 
With continued scientific advances in materials and power-
harvesting technologies, these devices will hopefully become 
a new standard in surgical treatment for SUI in the future. 

Conclusions

From the engineering point of view, the current AMS 
800 device is ingenious and has stood the test of time. 
Continued innovations in device design, technology, and 
surgical techniques have ensured that the AMS 800 device 
is and remains the standard of care in male SUI. However, 
this device is far from perfect, and other AUS-like devices 
aim to address the current AMS 800 limitations. Future 
directions in the treatment of male SUI likely reside in 
cellular regenerative therapy and nanotechnology to restore, 
replace, or simulate the damaged native urinary sphincter.
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