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Abstract

Introduction: We sought to evaluate device outcomes in men who
underwent primary artificial urinary sphincter (AUS) placement
after failed male urethral sling (MUS).

Methods: We performed a retrospective chart review of 990 men
who underwent an AUS procedure between 2003 and 2014. Of
these, 540 were primary AUS placements, including 30 (5.5%)
with a history of MUS. AUS revisions and explantations were com-
pared between men stratified by the presence of prior sling. Hazard
ratios (HR) adjusting for competing risks were used to determine
the association with prior sling and AUS outcomes (infection/
erosion, urethral atrophy, and mechanical malfunction), while
overall device failure was estimated using Kaplan-Meier and Cox-
regression analysis.

Results: There was no significant difference in age, body mass
index, prior prostatectomy, or pelvic radiation when stratified by
history of MUS. However, patients with a history of MUS were
more likely to have undergone prior collagen injection (p=0.01).
On univariate and multivariate analysis, prior MUS was not asso-
ciated with device failure (HR 1.54; p=0.27). Three-year overall
device survival did not significantly differ between those with and
without prior MUS (70% vs. 85%; p=0.21). Also, there were no
significant differences in the incidence of device infection/erosion,
mechanical malfunction, and urethral atrophy.

Conclusions: AUS remains a viable treatment option for men
with persistent or recurrent stress urinary incontinence after MUS.
However, while not statistically significant, we identified a trend
towards lower three-year device outcomes in patients with prior
urethral sling. These findings indicate the need for longer-term
studies to determine if slings pose an increased hazard.

Introduction

Stress urinary incontinence (SUI) is a known side effect of
prostate cancer treatment, with estimated post-prostatectomy
incontinence rates ranging from 5-50%."* Treatment includes

observation, pelvic floor training, urethral bulking agents,
male urethral sling (MUS), and artificial urinary sphincter
(AUS). Of these options, AUS remains the gold standard for
the treatment of severe post-prostatectomy SUL>

Urethral slings for the treatment of male SUI was first
reported in the 1970s.! Since that time, multiple sling sys-
tems have been developed. Van Bruwaene and colleagues
recently performed an extensive review of the literature on
the treatment of male SUI with slings or AUS. Given signifi-
cant heterogeneity in the literature, they identified success
rate for slings varying from 30-90%, depending on the type
of sling and definition of success.”

Several factors have been associated with persistent incon-
tinence after MUS, including high preoperative pad weight,
poor external sphincter coaptation on cystoscopy, and prior
pelvic radiation or urethral surgery.'®'? Retrospective data
suggests that patients without these risk factors have lower
postoperative pad weights and higher patient satisfaction
rates.”" Also, patient-reported subjective improvement in
continence appears to correlate with objective improve-
ments, such as pad weight."

Despite success in appropriately selected patients, up to
20% of males treated with MUS for SUI may experience
a decline in their degree of improvement over time.'*'* In
those patients with persistent or recurrent SUI, treatment
options include conservative management with pads or a
condom catheter, repeat sling procedure, or AUS placement.
Several small published series have reported improvements,
such as pad reduction and higher quality of life scores, with
a repeat sling procedure, and late incontinence recurrence
after the primary sling seems to correlate with improved
outcomes.'®'” However, many patients who desire surgi-
cal management of their SUI after failed sling, especially in
those with early-onset incontinence or other risk factors for
sling failure, may benefit from AUS placement in lieu of a
repeat sling procedure.

To date, few authors have evaluated device-specific out-
comes in patients undergoing AUS placement after prior sling,
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and there is little information available to counsel this unique
set of patients.'®' Herein, we sought to compare device-spe-
cific outcomes in patients undergoing primary AUS placement
with and without a history of MUS for urinary incontinence.

Methods

After obtaining institutional review board approval, we retro-
spectively identified 990 AUS procedures performed at our
institution from 2003-2014. Patients who declined research
consent, had underlying neurologic disease, or were less
than 18 years old were excluded. Here, we focused on
the 540 patients who underwent primary AUS placement,
including 30 patients (5.5%) with a history of prior MUS for
treatment of SUI. A fellowship-trained urologist performed
all AUS implantations over the timeframe of the study (DSE).
All AUS devices were AMS800™ (Boston Scientific, Inc,
Natick, MA, U.S.).

For all AUS placements, a perineal incision was used. The
bulbar urethra is isolated circumferentially. The decision to
incise, excise, or leave the previously placed urethral sling
in situ was made intraoperatively, based on the location of
the mesh and extent of peri-urethral scarring. In cases of
difficult urethral dissection, a transcorporal approach was
used, as has been previously described.?*2' An abdominal
reservoir was placed via a separate abdominal incision, and
this was filled with 22 cc of iso-osmotic contrast.

Patient followup and evaluations were performed by
charts reviews, mailed questionnaires, and subsequent clinic
visits. All patients were evaluated six weeks postoperatively
for device activation. Following this, patients are typical-
ly followed symptomatically and, as part of our ongoing
departmental registry, patients are contacted prospectively
via mailing regarding their device.

The primary outcome in this study was the rate of sec-
ondary surgery after AUS placement for urethral atrophy,
mechanical failure, and device infection/erosion. Continuous
features were summarized with medians and interquartile
ranges (IQR). Categorical features were summarized with
frequency counts and percentages. Device survival was esti-
mated as time from AUS implantation to subsequent repeat
surgery (including explantation or device revision for any
reason) using Kaplan-Meier survival analysis and cumula-
tive incidence analysis. Most recent followup was defined
as the date of subsequent surgery or most recent clinical
followup in those patients who did not undergo repeat sur-
gery. Statistical analysis was performed using JMP software
package (SAS Institute, Inc. Cary, NC, U.S.).

Clinical/demographic features for the 540 primary AUS
placements stratified by the presence of a prior urethral
sling are shown in Table 1. There was no significant dif-
ference in age or the presence of medical comorbidities.
More than 87% of patients had a history of radical pros-
tatectomy and there was no significant difference in the
rates of additional cancer treatments, including radiation
and androgen-deprivation therapy. Notably, patients who
underwent prior MUS had higher rates of urethral collagen
injection for SUI compared to those without (23% vs. 9%;
p=0.01). Additionally, the median followup was significant
longer in those patients without a history of MUS (3.2 years
compared with 1.8 years; p=0.008).

Data related to the 30 patients with prior MUS are shown
in Table 2. These patients were more likely to receive
their sling in the later part of the timeframe that we ana-
lyzed. Specifically, over 65% of patients with a history of

Table 1. Patient demographics

Without sling (n=510) With sling (n=30) Overall (n=540) p value

Age

Median (IQR) 71.3 (66.1; 75.8) 70.6 (66.4; 79.5) 71.3 (66.1; 75.9) 0.63
BMI

Median (IQR) 28.9 (26.5; 32.1) 27.8 (26.6; 31.1) 28.8 (26.6; 32.0) 0.35
Hypertension (%) 348 (68.5) 18 (60.0) 366 (68.0) 0.30
Diabetes (%) 90 (17.7) 3(10.0) 92 (17.3) 0.28
Cerebrovascular accident (%) 23 (4.5) 1(3.3) 23 (4.5) 0.76
Coronary disease (%) 132 (26.0) 7 (23.3) 139 (25.8) 0.75
Radiation (%) 227 (57.9) 19 (67.9%) 246 (58.6%) 0.30
Androgen deprivation (%) 85 (17.2) 6 (23.1) 91 (17.5) 0.45
Prostatectomy (%) 411 (87.1) 27 (93.1) 438 (87.4) 0.34
Collagen (%) 46 (9.0) 7 (23.3) 53 (9.8) 0.01
Followup

Median (IQR) 3.2 (0.0-12.0) 1.8 (0.1-10.0) 3.0 (0.0-12.0) 0.008

BMI: body mass index; IQR: interquartile range.
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Table 2. Urethral sling patient cohort (n=30)

Table 3. Univariate and multivariate analysis of AUS failure

Year of AUS surgery n (%) Overall AUS failure
2003 2 (6.7) Univariate Multivariate
2004 il HR(95%C) P HR(95%Cl) P
2005 1(3.3) value value
2006 2(6.7) Age U022 0.06
2007 1 (3_3) (0.99; 1.05)
2008 1(3.3) BMI o 9%-?? 0 028
2009 2 (6.7) ’ 1,26-
2010 1(3.3) Hypertension © 84.' 1.89) 0.26
2011 3(10.0) 1'38
2012 7 (23.3) Diabetes (0.86: 2.22) 0.18
2013 6 (20.0) Cerebrovascular 1.00 1.00
2014 4(13.3) accident (0.37; 2.72) ’
Sling type . 1.64 1.62
Coronary disease 0.01 0.02
Coloplast Virtue 4(13.3) v (1.10; 2.44) (1.09; 2.41)
AMS AdVance 13 (43.3) Radiation o 811-_212 oy 034
AMS InVance 3(10.0) (0.81; 1.82)
Unknown 10 (33.3) Androgen 1.13 0.63
. . deprivation (0.68; 1.89)
Intraoperative sling management -
Incision/partial excision 11 (36.7) Prostatectomy © 345_ 1.04) 0.07
Urethrolysis 10 (33.3) 117
None 9 (30.0) Collagen (062199 o7
AUS: artificial urinary sphincter.
. . 1.63 1.54
Prior sling (0.77; 3.46) 0.20 (0.71: 3.32) 0.27

MUS underwent primary AUS placement between 2011
and 2014. AMS AdVance" slings were the most common
device encountered, comprising over 43% of our cohort.
Interestingly, 70% of patients required intraoperative sling
management in the form of sling excision/incision (37%) or
extensive urethrolysis (33%). While not shown here, there
was no significant difference in the incidence of device revi-
sion based on the need for sling management or urethrolysis
(hazard ratio [HR] 1.2; p=0.27). On univariate analysis, over-
all device failure was similar when patients were stratified
by the presence of prior MUS (p=0.20). In contrast, coronary
artery disease was associated with a significant increase in
the risk for device failure (HR 1.62; p=0.02) (Table 3).

As shown in Fig. 1, three-year device survival was 85%
for patients without a history of MUS compared with 70% for
patients with prior MUS. However, this did not reach statisti-
cal significance (p=0.21). Also, given the potential impact that
prior slings may have on specific device outcomes, additional
independent cumulative incidence models were created for
infection/erosion, mechanical failure, and urethral atrophy.
As shown in Fig. 2, there was no significant difference in these
specific device outcomes based on history of MUS.

Discussion

Here, we evaluated AUS device outcomes in patients with
a history of MUS in order to more appropriately counsel
patients regarding postoperative expectations in this unique

AUS: artificial urinary sphincter; BMI: body mass index; Cl: confidence interval; HR: hazard
ratio.

cohort. We found that patients who underwent MUS for
the treatment of SUI prior to primary AUS placement had
no significant difference in overall three-year survival than
those patients without a prior sling procedure. Additionally,
no significant differences were identified in specific device
outcomes, including device infection/erosion, mechanical
malfunction, and urethral atrophy. This information is useful
when counselling patients on treatments for SUL.

Liu and colleagues recently evaluated the American
Board of Urology six-month case log data for certifying
urologists between 2003 and 2013. Slings represented 48%
of the male anti-incontinence procedures performed, while
AUS represented 52%. Notably, sling procedures as a per-
centage of all procedure performed increased by 13% over
the 10-year period.?? Reasons for this trend include ease of
placement and patient preference.' In fact, it appears that
many patients may favour MUS over AUS, despite recom-
mendations from the performing surgeon to pursue AUS
placement.?

Despite success with slings in a select group of patients,
i.e., those with low preoperative pad weights, appropriate
external sphincter coaptation on preoperative cystoscopy,
and no history of prior radiation or urethral surgery, there
are many patients who do not fit these criteria and are bet-
ter served with AUS.'*2 Sturm and colleagues identified
significantly lower postoperative pad weights and higher
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Fig. 1. Kaplan-Meier curve for overall device survival.
patient satisfaction rates after male urethral sling in “ideal”
patients who fit into these criteria compared with “non-
ideal” patients with one or more risk factors."” Importantly,
even in the setting of initial improvement, some patients
experience a decline in their degree of continence over time
with slings.'*1>

For those patients who desire surgery for recurrent or
persistent incontinence, surgeons are faced with the deci-
sion to pursue a repeat sling or proceed to AUS place-
ment. Repeat slings are successful in some patients, and an
increased success rate has been reported in patients who
present with recurrent incontinence further out from their
initial MUS."®"” On the other hand, outcomes associated
with primary AUS placement after prior MUS in the set-
ting of recurrent or persistent incontinence after initial sling

placement has been the subject of few studies.’™ Ajay and
colleagues performed a retrospective analysis comparing
outcomes in patients undergoing AUS vs. repeat sling after
prior failed MUS. They identified a seven-fold difference
in the rate of persistent incontinence in favour of primary
AUS placement.?*

Lentz and colleagues identified similar AUS device sur-
vival in patients with and without a prior sling, as well
as excellent continence rates at a mean followup of 20.7
months. All prior devices were AdVance slings, and the
authors report leaving all slings in situ at the time of primary
AUS placement, with the cuff placed distally.” In contrast,
our experience involves patients with multiple types of prior
slings placed by many different surgeons. We found signifi-
cant peri-urethral reaction around the sling, requiring sling
incision, excision, urethrolysis, or a combination of these
maneuvers in >70% of patients in order to correctly place
the AUS cuff in the proximal bulbar urethra, which we feel
offers patients the highest chance of treatment success.

AUS revision after previous infection or erosion has
been associated with an increased risk for device-related
complications, and we hypothesize that alterations to the
urethral blood supply and peri-urethral tissue may be the
underlying cause for the worse outcomes observed.?® Given
the need for peri-urethral dissection and subsequent for-
eign body reaction with MUS, it seems plausible that these
procedures would result in alterations to the urethral blood
flow in a similar manner. Surprisingly, the current analysis
did not identify a statistically significant difference in device
infection/erosion or urethral atrophy in those patients with
a history of prior sling. However, at three years, the overall
device survival was 15% lower in the sling-patients. While
not statistically significant, this is noteworthy and suggests
that longer-term followup is necessary. Certain conditions,
such as urethral atrophy, may present later as worsening of
urinary incontinence. In our cohort, 65% of patients under-
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Fig 2. Cumulative-incidence curve for: (A) device infection/erosion; (B) mechanical malfunction; and (C) urethral atrophy.
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went sphincter placement after 2011, accounting for the
shorter followup. This is not surprising, given the increasing
rate of sling placement for male SUI, as noted earlier.?2?¢
As such, longer-term followup may help to delineate any
significant difference in primary sphincter outcomes in those
patients with a history of prior MUS.

Our study has limitations. This is a single-surgeon cohort
from a high-volume tertiary care centre. The data may not be
well-extrapolated to lower-volume practices. Additionally,
given the nature of our practice, many of the slings were
placed by outside surgeons. Specifically, the patient’s pre-
operative clinical characteristics and intraoperative details at
the time of MUS placement could not be assessed. As such,
the role that these variables play in the eventual success
with primary AUS could not be determined. Finally, patient
followup was not standardized. In an attempt to account
for the lack of standardized followup, we send out yearly
prospective written correspondence to follow up on device
status and gain information on functional outcomes.

Conclusion

In conclusion, primary AUS placement remains a viable
treatment option for men with persistent or recurrent SUI
after prior MUS. However, while not statistically significant,
we identified a trend towards lower three-year device out-
comes in patients with prior sling compared to those without.
As such, longer-term and possibly multi-institutional studies
are warranted; in the interim, patients should be counselled
regarding the possible increased risk for device-related com-
plications. Additionally, when counselling a patient with
prior radiation therapy, higher volume urine leakage, and
poor coaptation on cystoscopy, surgeons should give con-
sideration to primary AUS over placement of a sling.
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