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Introduction 

Background

Severe stress urinary incontinence (SUI) is one of the most 
distressing complications following radical prostatectomy 
with significant negative effects on quality of life (1,2). 
Implantation of an artificial urinary sphincter (AUS) 
is the gold standard treatment for post-prostatectomy 
incontinence (PPI), with continence rates (as defined by 
a continence status of 0–1 pads) of 59–90% and patient-

reported satisfaction rates of 87–90% in long-term follow-
up (3). Since its introduction, use of AUS has also expanded 
to the management of SUI caused by transurethral 
procedures, radiation therapy, intrinsic sphincter deficiency, 
neurogenic bladder, congenital disorders, and orthotopic 
neobladder urinary diversion (4,5).

The standard device, the AMS 800 AUS, is traditionally 
implanted using a combined perineal and abdominal 
approach, which requires two incisions: a perineal incision 
for placement of the cuff, and a suprapubic incision for 
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placement of a pressure regulating balloon (PRB) and  
pump (6). Advances in techniques and technology have led to 
the development of various other approaches, which include 
the transscrotal approach (single incision), abdominal 
approach (especially in females), combined abdominal and 
transvaginal approach, laparoscopic approach, and even 
robot-assisted approach (7,8). Many of these techniques 
are still not widely practiced nor adopted, possibly due to 
higher learning curve, expensive of new equipment, or poor 
exposure. 

In this study, we propose a novel and accessible single 
perineal incision technique that may be less morbid and has 
been used at our center for many years as only a few small 
series have been published on this technique (9). 

Objectives

To describe the technique of implantation of an AUS 
through a minimally invasive single perineal incision 
approach. To report the postoperative complications and 
functional outcomes of this approach performed by a high-
volume surgeon at a tertiary care centre.

We present the following article in accordance with the 
STROBE reporting checklist (http://dx.doi.org/10.21037/
tau-20-508).

Methods

Study design

A retrospective cohort study was performed for patients 
with data reviewed over a 12-year period (2005 to 2017) 
from a single high-volume surgeon at a tertiary academic 
center. All patients undergoing placement of AUS with 
available data were included. All implanted components 
were produced by American Medical Systems (AMS; 
Minnetonka, MN). The procedures in this study were in 
accordance with the Declaration of Helsinki (as revised in 
2013) and approved by the Western University Research 
Ethics Board (REB#110712). Because of the retrospective 
nature of the research, the requirement for informed 
consent was waived.

Variables

Demographic and outcomes data related to AUS 
placement were recorded from electronic medical records. 
Demographic data included age (in years) and body mass 

index (kg/m2) at the time of surgery as well as the use 
of alcohol (<2 vs. ≥2 alcoholic beverages per day) and 
smoking status (current or quit vs. never). Relevant past 
medical history of diabetes, cardiovascular disease, and 
other Charlson Comorbidity Index characteristics were 
documented. Additionally, previous radical prostatectomy, 
previous pelvic radiation, prior AUS, and previous non-
AUS procedure for continence were recorded. Pre-
operative duration of incontinence (≥1 vs. <1 year), and pad 
usage (<3 vs. ≥3 pads per day) was recorded both pre- and 
post-operatively. Procedural parameters included operative 
time, length of stay, complications within 30 days were 
recorded. Postoperative complications including revision 
surgery for infection, erosion, and device malfunction were 
recorded. Time to need for revision was noted (in months).

Statistical methods

Study size was based on the number of patients with 
complete data for analysis identified through retrospective 
review. Descriptive statistics were used to describe 
demographic variables, assessments of urinary function, and 
post-operative complications. Missing data was excluded 
from analysis. All data was analyzed using STATA version 
14.1 (StataCorp LLC, College Station, TX).

Operative technique

Indications for surgery
AUS is offered to males at our center for significant stress 
urinary incontinence, either due to significant leakage or 
patient preference after a thorough discussion about the 
risks and complications of a prosthetic device. Patients are 
not offered the device if they lack dexterity, cognition, or 
are poor surgical candidates.

Pre-operative preparation
Patients are optimized from a medical and anesthetic 
perspective including diabetic control and management. 
All patients were consented for insertion of an AMS AUS 
device.

Patient preparation
Patients receive peri-procedural intravenous antibiotics. 
Patients are placed in the lithotomy position; the perineal 
hair is trimmed with clippers and a pre-operative 5-minute 
scrub is completed. The perineum is then prepped with  
alcohol-based chlorohexidine solution and the rectum is 
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covered using sterile drapes to prevent contamination. 
Proviodine solution is injected per urethra with a  
20 mL syringe, a Foley catheter is inserted under sterile 
conditions, and the bladder is emptied into a basin, avoiding 
contamination of the surgical field. 

Placement of the pressure regulating balloon
A 3 to 5 cm vertical incision is made in the perineum and 
dissection carried down to the spongiosis muscles, which 

are sharply divided. The urethra is isolated and cuff size is 
measured. The retropubic space is developed by locating 
the external inguinal ring, followed by blunt dissection and 
gentle entrance through the transversalis fascia as seen in 
Figure 1. A small retractor (i.e., 5/8” Deaver) may be used to 
apply traction superiorly within the external inguinal ring to 
create tension on the transveralis fascia and facilitate blunt 
dissection.

Care should be taken not to develop a space that is larger 
than necessary for the inflated balloon. The entrance to 
the retropubic space should be narrow enough to prevent 
herniation of the pressure regulating balloon (PRB), which 
requires minimization of excessive dissection by the surgeon 
and trainees. Once the positioned and filled with 24 mL of 
saline, the PRB is assessed for risk of herniation. The cuff 
is placed around the urethra. Figure 2 illustrates all tubing 
emanating from the single 3 to 5 cm perineal incision prior 
to pump placement. 

Placement of the valve pump
A subdartos pouch is developed in an accessible location 
on the anterior aspect of the scrotum by invaginating the 
scrotum through the perineal incision using a finger placed 
externally on the scrotum. Dartos fascia is bluntly swept 
away over the desired position of the valve pump (VP). The 
VP is deployed in this subdartos pouch and secured with a 
3-0 PDS suture. 

Flexible cystoscopy and closure
The foley catheter is removed and flexible cystoscopy 
is performed to assure complete occlusion with device 
activation; following which the device is deactivated. 
The perineal incision is closed in multiple layers using 
absorbable sutures. No drains are placed. A compressive 
turban-type bandage with cling gauze is applied to minimize 
postoperative hematoma and to fix the VP in position. The 
final device placement is shown in Figure 3. 

Post-operative care and follow-up
Post-operatively, patients are admitted overnight for a  
24-hour period of intravenous antibiotics. No Foley 
catheter is required postoperatively and the AUS is left 
deactivated. Patients are typically discharged home on post-
operative day one following removal of the compressive 
dressing, assessment of the wound, and monitoring of post-
void residual bladder volumes. Prescription is provided for 
a two-week course of oral fluoroquinolone antibiotic and 
analgesics. A standard antibiotic duration was determined 

External ring

Finger tip

Transversalis 
fascia

Rectus abdominus

Figure 1 Depiction of access using surgeon’s finger into the 
retropubic space for reservoir placement behind the transversalis 
fascia.

Figure 2 Illustration highlighting pump and pressure regulating 
balloon tubing from a single perineal incision (3–5 cm). 
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based on the increased risk of infection in our cohort due 
to prevalence of previous pelvic radiation, diabetes, and/or 
previous continence surgeries. Follow-up occurs six weeks 
post-operatively for wound assessment, sphincter activation, 
and teaching.

Results

A total of 145 patients were identified through retrospective 
chart review and examined for eligibility. All patients were 
confirmed eligible based on complete data available for 
analysis and included in the study. Eighty-four (57.9%) 
were placed using a single perineal incision. The majority of 
the remainder were single incision transscrotal procedures, 
which has been previously described (7). Most AUS were 
placed between 2011 to 2017 (n=83; mean 13.8 AUS per 
year) and the most placed in a single year was 19 (in 2011).

Median age of patients undergoing single perineal 
incision AUS placement was 71 years and median Charlson 
comorbidity index was 6. Median follow-up duration was  
21 months. Patient demographic data and past medical 
history are shown in Table 1. 

Of the 84 patients who underwent single perineal 
incision AUS placement, 81 patients (96%) reported pre-
operative SUI requiring more than 3 pads per day and 82 
(97.6%) had SUI for less than 1 year (Table 2). Moreover, 15 
(17.9%) had previous AUS procedure, and 7 (8.3%) had a 
previous non-AUS treatment of their SUI, such as urethral 
bulking agents, male slings, etc. The etiology of SUI in our 
sample was primarily radical prostatectomy (n=79; 94%). 
Importantly, almost half of our patients had previous pelvic 
radiation (n=35, 41.7%). 

Post-operative parameters are listed in Table 3. The 
median length of stay in hospital was 1 day. Long-term 
complications over the entire study period included a 
total of 5 (6%) patients with a post-operative infection, 10 
(12%) patients had device erosion, 11 (13%) had a device 
malfunction, and 3 (4%) with PRB dysfunction. A total 
of 24 (29%) patients required revision of their device at 
median of 20 months (IQR, 6–32.5 months). There were no 
reported complications from urethral atrophy during follow 
up. Patients with previous pelvic radiation had increased risk 
of short-term and long-term post-operative complications 
and required reoperation sooner (Table 3).

Discussion

AUS placement remains the gold standard for post-

Figure 3 Illustration demonstrating the location of the reservoir 
behind the pubic bone and transversalis fascia, as well as the device 
cuff around the urethra and pump in the dependent portion of the 
scrotum.

Table 1 Patient demographics of men undergoing single perineal 
incision AUS (n=84)

Parameter Values

Age, years (median, IQR) 71 (64 to 74)

BMI, kg/m2 (median, IQR) 27 (25 to 30)

Smoking (current or previous), n (%) 33 (39.3)

Daily alcohol use, n (%) 6 (7.1)

Diabetic, n (%) 13 (15.5)

History of myocardial infarction, n (%) 25 (29.8)

Hypertension, n (%) 45 (53.6)

Radical prostatectomy, n (%) 79 (94.0)

Pelvic radiation, n (%) 35 (41.7)

IQR, interquartile range.

Table 2 Urinary function parameters of men undergoing single 
perineal incision AUS (n=84)

Parameter Number (%)

Pre-op duration of incontinence (<1 year) 82 (97.6)

Pre-op incontinence (>3 pads per day) 81 (96.4)

Prior non-AUS surgery for incontinence 7 (8.3)

Prior AUS 15 (17.9)

Post-op continence (0 or precautionary pad) 63 (75.0)
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prostatectomy incontinence patients (1). Traditional studies 
have illustrated the use of a counter-incision for PRB 
placement, and only a few small series have described a 
single perineal incision approach to AUS placement (9). 
This study represents the largest series to our knowledge 
utilizing this novel approach and highlights its feasibility 
and practicality as an alternative method of AUS placement, 
with comparable complication rates, and provides excellent 
cosmetic results with no visible groin incisions. 

The traditional two-incision technique has changed 
minimally since the development of the AMS AUS for 
SUI, with the basic design unchanged since 1983 (10). 
Disadvantages of this technique include patient discomfort 
and inferior cosmesis from the inguinal counter-incision, 
and longer operating times needed to open and close a 
second incision. As a consequence, other devices have been 
trialed but have controversial results; including the Flow 
Secure device, ZSI 375, and Periurethral Constrictor (11). 
In addition, a second incision may be difficult to perform 
in certain cases, especially in those with history of inguinal 
hernia or mesh placement. The counter-incision itself 
can potentially cause a hernia, whereas single incision 
techniques (i.e., transscrotally) have shown no hernia 
occurrences in modern series, even in high-risk patients (12). 
Foreign body such as hernia mesh, moreover, can make the 

dissection more complicated with possible increase in risk 
of device infection. Other techniques have been advocated 
but these often require specialized equipment or difficult 
learning curves, such as a robot-assisted approach (13). 

The only relative contraindications to the single perineal 
incision approach occur in cases where the surgeon believes 
or anticipates difficulty placing the PRB, owing to expected 
fibrosis, previous hernia repairs, or situations where blind 
placement may represent a heightened degree of risk (e.g., 
following a renal transplant or femorofemoral bypass). In 
some cases, additional tools may be necessary, such as gentle 
perforation of the scarred transversalis fascia using a sharp 
Metzenbaum scissors, which has been previously described. 
The majority of single perineal incision PRB placements 
at our center, however, are completed with blunt finger 
dissection in order to minimize the risk of unintended 
injury to surrounding structures (14).

In cases where attempted blind PRB placement is 
difficult or the anatomy is distorted, conversion to an 
open placement is easily performed using a small inguinal 
counter-incision as per routine. This has been rarely 
required in our experience, despite high rates of previous 
radical prostatectomy (94%) or continence surgery (26.2%). 
Furthermore, a large subset of our sample had previous 
pelvic radiation (41.7%), which was noted to be higher than 
other published studies (15). Previous radiation typically 
makes dissection more challenging, resulting in a greater 
risk of short-term and long-term complications (Table 3). 
The high proportion of patients with prior radiation or 
surgery in this study highlights how this novel technique is 
feasible even in patients with fibrotic and scarred tissue (16). 

In the setting of previous inguinal hernia repair with 
mesh, the contralateral side is selected for PRB placement. 
For those who have had bilateral inguinal hernia repair 
with mesh, a blind blunt dissection is usually still performed 
and often there remains an adequate space for placement 
of the PRB at the location where the spermatic cord exits 
the inguinal canal. If this space is fibrotic and stenotic, we 
would choose to create a small inguinal counter-incision 
and place the PRB under direct vision.

Patient continence rates were similar to some large 
series reported in the literature (17,18). This illustrates 
the feasibility of this technique as a reasonable option 
for patients from a functional perspective. Over a  
12-year period of time, the complication rates in our series 
were in keeping with that published in the literature with 
revision rates published in a large series at 34% (19). Our 
rates of infection (6%) were just slightly higher than those 

Table 3 Post-operative parameters of men undergoing single 
perineal incision AUS 

Parameter
All patients 

(n=84)
Radiation 

(n=35)

Operative time, min (median, range) 51 (44 to 59) 50 (42 to 58)

Length of stay, days (median, range) 1 (1 to 3) 1 (1 to 2)

Follow-up, months (median, IQR) 21 (12 to 44) 21 (7 to 43)

Infection*, n (%) 5 (6.0) 2 (5.7)

Erosion*, n (%) 10 (11.9) 5 (14.3)

Malfunction*, n (%) 11 (13.1) 5 (14.3)

Need for revision*, n (%) 24 (28.6) 13 (37.1)

Time to revision, in months (median, 
IQR)

20 (6 to 33) 14 (6 to 29)

Complication within 30 days, n (%) 6 (7.1) 5 (14.3)

Retention (catheterization) 4 (4.8) 4 (11.4)

Leg pain 1 (1.2) 0 (0.0)

Herniated reservoir 1 (1.2) 1 (2.9)

*, over 12-year period. 
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reported in multiple series ranging from 1.4–5.5%, but this 
is likely a reflection of a higher proportion of medically 
complex patients (i.e., prior radiation, pelvic surgery, failed 
continence surgeries) referred to our institution (15,20-22).  
The infection rate in those who underwent a single 
transscrotal incision was similar (n=3, 5%) to those who 
had a single perineal incision. Published rates of erosion (4–
25%) and malfunction (6–33%) were similar to our study  
(15,20-22). Although no formal questionnaire was 
completed for post-operative patient satisfaction with 
regards to non-leakage issues, many patients anecdotally 
reported increased satisfaction with regards to cosmetic 
outcomes. Many patients were often referred to our center 
with the desire to have their procedure completed in this 
fashion due to the potential cosmetic results. 

Our  med ian  sk in- to- sk in  opera t ing  t ime  was  
50.5 minutes, understanding that many components of the 
case are done by residents in a teaching environment. While 
operative times are variable in the literature, a single-incision 
approach has been shown to decrease this duration (7).  
Many previous studies have shown that longer operative 
times are associated with increased risk of infection (23). 
Any technique to mitigate this, therefore, is reasonable. 
Additionally, the learning curve for trainees is reasonable 
and short, especially compared to other novel techniques 
such as a robot-assisted approach. Chief residents and 
fellows (1 year) at our institution become familiar with this 
technique by the time they complete their training, as the 
placement of the PRB is identical to that of a blind three-
piece inflatable penile prosthesis reservoir placement.

Limitations of our study include the retrospective 
design. A comparison between single perineal incision and 
traditional two-incision approach was not performed as the 
latter represented a more complex population in which a 
counter incision was necessary (i.e., retrieval of previous 
PRB migrated into the retroperitoneum). Moreover, our 
study relied on self-reported patient outcomes such as 
patient satisfaction and number of pads used, as opposed 
to validated quality of life questionnaires or pad weight 
assessments. Future prospective evaluations of this 
technique should include validated and objective measures 
of patient outcomes and quality of life.

Our study had limited follow-up, as many of these 
patients are referred to our academic tertiary care center and 
long-term follow-up is carried out by their local urologist 
if there are no significant postoperative complications 
(urinary retention, difficulty activating device, infection/
erosion). Otherwise, patients were followed at our centre 

in regular intervals. Although some patients may not have 
followed-up at our centre, the stated complication rates are 
similar to those reported in the literature. Furthermore, our 
reported complication rates are believed to be realistic and 
accurate, as we are the main referral center in the region 
for reconstructive urology. Very few nearby centers are 
experienced with the management of AUS complications, 
and in the context of the publicly funded healthcare system 
in Canada, we see most of the complications that occur 
from our implanted devices.

Conclusions

The AUS is a proven treatment for post-prostatectomy 
incontinence that arguably should be placed through a 
single perineal incision. This technique allows for excellent 
exposure and permits implantation of all three device 
components. The current study represents the largest data 
series to date on the single perineal incision technique 
performed. Our experience and outcomes illustrate 
the safety and satisfaction of patients undergoing this 
procedure. This technique has similar outcomes compared 
to other techniques, with a low learning curve. Both patient 
and surgeon satisfaction are high, and this approach offers 
reduced surgical time and a compelling alternative to the 
traditional AUS placement. Future series with longer 
follow-up and compared outcome analysis will allow for 
better understanding and patient education regarding 
available approaches for AUS placement. 
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