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Background: The transcorporal (TC) artificial urinary sphincter (AUS) has traditionally been utilized in
high-risk patients with urethral atrophy or prior urethral erosion. The 3.5 cm AUS cuff has been developed
for use in a similar population. We compared the outcomes of TC AUS and 3.5 cm cuff patients to assess
whether the TC approach was protective against urethral complications.
Methods: We performed a retrospective review for all men who underwent TC AUS and 3.5 cm AUS
implantation by a single surgeon from 2007 to 2018 at a tertiary medical center. Demographic and outcomes
data were collected and analyzed after database review to evaluate for rates of urethral erosion. Multivariate
logistic regression was performed to identify co-morbid factors associated with urethral erosion.
Results: In our database of 625 AUS patients, we identified 59 (9%) men with TC AUS and 168 (27%)
having a 3.5 cm cuff. Over a median follow-up time of 49 months, 28 (47%) men with TC cuffs developed
urethral erosion compared with 25 (15%) men with a 3.5 cm cuff. On univariate analysis, a TC cuff was associated
with increased odds of erosion (OR 6.65, 95% CI: 3.20–14.4, P<0.0001) when compared with a 3.5 cm cuff. On
multivariate analysis, TC cuffs continued to portend significantly increased odds of cuff erosion.
Conclusions: With longer follow up, TC AUS may not be as protective against urethral complications as
previously described.
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Introduction
Over forty years after its introduction, the artificial urinary
sphincter (AUS) remains the gold standard for treatment
of stress incontinence in men with nearly 90% of patients
demonstrating improvement in quality of life (1). However,
almost a third of patients with an AUS may require
revision surgery within 5 years for mechanical failure, poor
functional outcomes, infection, or urethral cuff erosion
(2-4). A number of factors have been identified which
predispose to complication and need for revision surgery
after AUS implantation including radiation, prior urethral
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surgery, hypogonadism, and urethral atrophy.
Numerous surgical techniques have been utilized
to address these issues including cuff downsizing, cuff
relocation, tandem cuff placement, urethral buttressing,
and transcorporal (TC) cuff placement. TC cuff placement
was first described in 2002 and has been used in the revision
setting for patients with urethral atrophy and high-risk
patients with history of prior erosion or urethroplasty
(5,6). In 2010, the 3.5 cm cuff was introduced to enable
downsizing and address the issue of incomplete coaptation
in patients with urethral atrophy. While there were early
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concerns about an increased risk of erosion, the rates of
erosion observed thus far with the 3.5 cm cuff appear to be
similar to larger cuff sizes (6).
Despite the promise of these techniques, there have been
few large studies investigating outcomes of AUS in highrisk patients. We sought to evaluate outcomes from over
ten years in managing incontinent men with comprised
urethras. We compared operative success and erosion events
between men undergoing TC and 3.5 cm cuff cases and
examined potential factors associated with adverse outcomes
in high-risk AUS patients.

using cystoscopy before and/or during the time of surgical
explant.
Demographic and erosion outcome data were compared
based on cuff technique. Statistical significance was
considered at P≤0.05, and reported P values are 2 sided. All
analysis was done with SPSS® version 17.0. This study was
approved by the University of Texas Southwestern Medical
Center institutional review board.
Results
Demographics

Methods
After obtaining institutional review board approval, we
retrospectively reviewed the medical records of all patients
who underwent AUS placement at our tertiary referral
center by a single surgeon between 2007 and 2018 with a
minimum of 6 months of follow-up. We identified patients
with a potential for urethral compromise as defined by the
use of a 3.5 cm cuff or TC cuff placement. In our practice,
men with urethral atrophy were treated with a 3.5 cm cuff
and those with prior urethroplasty or erosion were managed
with placement of a TC cuff. Patient demographics
and clinical factors such as history of coronary artery
disease (CAD), prior urethral erosion or urethroplasty,
hypertension, radiation, erectile dysfunction (ED), prior
incontinence or ED surgery were tabulated, as were surgical
details such as cuff size and surgical technique (i.e., standard
or TC cuff placement).
AUS candidates were assessed preoperatively by
history (including average pad count) and physical exam.
Cystoscopy was performed and non-invasive urodynamics
including post-void residual was obtained in all men with
history of obstructive voiding symptoms, bladder neck
contracture, urethral stricture, or prior urethral surgery
(e.g., prior sling, AUS, urethroplasty). Urinary continence
was determined by history at follow-up visits, and patients
were deemed socially continent if they reported using ≤1
pad/day.
All 3.5 cm cuffs were implanted using a uniform perineal
surgical approach for cuff placement (7). TC cuff placement
was performed as previously described and was performed
in cases where previous erosion or urethral surgery
prevented safe dissection between the corpus spongiosum
and the corpora cavernosa (5). All TC patients were
impotent, nearly impotent, or were not concerned about
impact on erectile function. Cuff erosion was confirmed
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During the study period from 2007 to 2018, a total
of 625 AUS cases were performed, of which 59 (9%)
used a TC technique and 168 (27%) used a 3.5 cm cuff
(Table 1). Median age amongst men undergoing TC cuff
placement was 74 years and 71 in men undergoing 3.5 cm
cuff placement. Patients in both groups presented with a
similar rate of comorbid factors that predispose to vascular
compromise and known risk factors of urethral erosion
including diabetes and prior penile implant placement.
History of radiation (81% vs. 51%, P<0.00001) tended
to be higher among men who received TC cuff compared
to those who received the 3.5 cm cuff. A larger number
of patients in the TC group had had prior urethral cuff
erosion than the 3.5 cm group (76% vs. 4.2%, P<0.00001).
Similarly, men in the TC cohort had a greater number of
prior urethroplasties in comparison with the 3.5 cm cuff
population (29% vs. 3.0%, P<0.00001). Demographic
characteristics that are associated with increased vascular
disease such as CAD, smoking, and hypertension were all
significantly higher in the TC patient cohort compared with
the 3.5 cm cuff group (CAD 24% vs. 14%, P=0.06; smoking
63% vs. 41%, P=0.006; hypertension 61% vs. 42%, P=0.01).
Cuff erosion
A total of 53 cuff erosions occurred over a median followup time of 49 months. Of these, 28 (52.8%) occurred in
men with TC cuff placement and 25 (47.2%) in men with
a 3.5 cm cuff (Figure 1). We found that 47% of patients
with TC cuff placement had an erosion event compared
with 15% of men with 3.5 cm cuff placement. On KaplanMeier analysis, patients with TC cuff placement had
poorer erosion-free survival compared to men those with
3.5 cm cuff (P<0.001). The TC population had a shorter
median time to erosion, compared with men in the 3.5 cm
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Table 1 Patient demographics
Parameter

TC cuff (n=59)

3.5 cm cuff (n=168)

P

Age at time of surgery, years

74

71

0.01

BMI, kg/m2

29

29

0.07

History of diabetes mellitus, n [%]

11 [19]

28 [17]

0.69

History of penile implant, n [%]

17 [29]

38 [23]

0.37

History of hypertension, n [%]

36 [61]

70 [42]

0.01

History of smoking, n [%]

37 [63]

69 [41]

0.006

History of coronary artery disease, n [%]

14 [24]

24 [14]

0.06

History of radiation, n [%]

48 [81]

86 [51]

<0.00001

History of prior erosion, n [%]

45 [76]

7 [4.2]

<0.00001

History of prior urethroplasty, n [%]

17 [29]

5 [3.0]

<0.00001

BMI, body mass index.

Erosion-free survival

1.0
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Erosion-free survival
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40
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100

Figure 1 Comparison of erosion-free survival between TC cuffs
and 3.5 cm cuffs. TC, transcorporal.

cuff cohort [4.4 vs. 9.5 months, respectively (P=0.02)]. On
univariate analysis, a TC cuff was associated with increased
odds of erosion (OR 6.65, 95% CI: 3.20–14.4, P<0.0001)
when compared with a 3.5 cm cuff (Table 2). On multivariate
analysis, TC cuffs remained associated with significantly
increased odds of cuff erosion (Table 2). Similarly, known
risk factors for cuff erosion such as CAD (a marker for
vascular compromise) and prior penile implantation also
increased odds of urethral cuff erosion.
Discussion
In this study, we present over a decade of experience
in managing incontinence in men with atrophied or
compromised urethra. This study represents one of the
largest contemporary cohorts of high-risk men undergoing
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AUS placement (5,7-12). Over long-term follow-up, we
found that the TC cuff has a significantly higher rate of
urethral erosion when used in salvage procedures, such as
men with prior urethral surgery and erosion. Our findings
demonstrate that the 3.5 cm cuff continues to provide
excellent outcomes in terms of continence and patient
safety.
In addition to concern for poor tissue integrity in an
atrophic urethra, replacement of AUS in high-risk patients
is problematic due to the need to elevate the urethra off
of the corpora cavernosa. In men with prior erosion or
urethroplasty, this surgical plane is potentially obliterated
or fibrotic, raising the risk of urethral injury and further
vascular compromise of the urethra. In order to address this
concern, alternate methods to circumferentially compress
the urethra without posterior dissection of the urethra were
developed.
TC cuff placement was originally described by Guralnick
and colleagues as a salvage technique to improve outcomes
in the revision setting for patients with urethral atrophy
or those high-risk patients with prior erosion (5). In
their original series, 31 men (5 with prior urethroplasty
or erosion) had placement of a TC cuff, and all reported
excellent continence with no erosion events over a median
follow-up of 17 months. Other groups have subsequently
reported outcomes from TC cuff placement in high-risk
AUS patients. For instance, the Trauma and Urologic
Reconstructive Network of Surgeons (TURNS) recently
published data from their series of 18 men who had a TC
cuff placed following urethral erosion and concurrent
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Table 2 Univariate and multivariate analysis of predictors of AUS cuff erosion
Parameter

Univariate

Multivariable

OR (95% CI)

P

OR (95% CI)

P

Transcorporal (vs. 3.5 cm)

6.65 (3.20–14.4)

<0.0001

6.11 (2.52–14.9)

<0.0001

History of coronary artery disease (yes/no)

5.93 (2.80–12.6)

<0.0001

3.44 (1.39–8.55)

0.008

History of hypertension (yes/no)

2.75 (1.26–6.01)

0.01

2.13 (0.87–5.25)

0.1

History of penile implant (yes/no)

5.84 (2.80–12.2)

<0.0001

6.48 (2.67–15.7)

<0.0001

AUS, artificial urinary sphincter.

urethral repair. These men were followed for a median
period of 22 months, and the authors observed an erosion
rate of 24% (12).
Compared with prior studies, the rate of erosion in
our TC population is significantly higher, at 45%. This
difference is likely attributed to our exclusive use of the TC
cuff for patients with prior erosion rather than for those
with urethral atrophy. Furthermore, our median follow-up
of 49 months is significantly longer than other series in the
literature. The Kaplan-Meier analysis in the present study
demonstrates that many erosion events happen later in the
life, suggesting that with longer follow-up more adverse
events can be appropriately captured.
Traditionally, atrophy has been managed with cuff
relocation or urethral bulking using local tissue or xenograft
or TC cuff placement. However, the introduction of the
3.5 cm cuff by American Medical Systems allowed for more
appropriate urethral sizing for men with atrophy. Some
in the urological community have raised concern about
increased risk of erosion from a smaller cuff, particularly
in men with urethral atrophy (13-15). However, we have
previously demonstrated that the 3.5 cm cuff has no
significant difference in erosion events compared to larger
cuff sizes (6,16). Rather, the majority of erosion events
in men with 3.5 cm cuff occurred in those with a history
of pelvic radiation, suggesting the erosion is attributed
to poor underlying tissue quality and not the cuff. In this
challenging population, thorough pre-operative counseling
is crucial, taking care to weigh the potential risk of increased
erosion with the desire for continence. McGeady et al.
observed similar findings in their smaller cohort of men
with 3.5 cm cuff implantation, where those with failure or
erosion were considered high-risk having had prior erosion,
prior urethroplasty, or AUS explantation (13). This present
study reaffirms that the 3.5 cm cuff is safe and effective
in men whose spongiosal measurements indicate a small
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urethra, and we continue to use the device as our primary
management of urethral atrophy.
The increased risk of erosion in our high-risk TC
cuff population is likely attributable to inherent changes
in urethral vascularity after prior erosion or transection
during urethroplasty. The underlying scar tissue impedes
longitudinal blood flow along the course of the urethra, and
prior urethral dissection reduces the availability of collateral
perfusion (4,13). Additionally, the TC cuff is placed more
distally along the urethra than the standard cuff. Here,
the corpus spongiosum is less robust than at the proximal
bulbar urethra and provides less support to protect the
urethra from erosion (17).
Despite the dorsal support of the corporal tissue, the
chronic ventral compression of the spongiosum by a TC
cuff—in the setting of poor urethral perfusion—leads to
a significantly increased risk of erosion in these patients.
As such, we reserve the TC cuff for select, high-risk
patients and prefer the 3.5 cm for those patients with
pure atrophy of the spongiosum. While the TC cuff can
restore continence in high-risk patients, it should not
be viewed as panacea. Prior to TC cuff implantation,
patients should be counseled regarding the risk of AUS
replacement in the context of their surgical history and
prior complications.
Conclusions
TC cuff placement in patients with a compromised
urethra—such as those with prior urethral erosion or
urethroplasty—is associated with an elevated risk for
subsequent erosion events. The 3.5 cm cuff continues to
demonstrate safety and efficacy in men with demonstrated
urethral atrophy. Prior to AUS placement in these highrisk patients, appropriate counseling should be provided to
patients regarding the risk of removal or revision surgery.
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