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Objectives: There is limited in vivo data on the
maximum safe instrument size that can be passed
through an artificial urinary sphincter (AUS) cuff.
While 21 French instruments are Qenerally safe with
the commonly used 4.5 cm cuff, larger instruments or
smaller cuffs may require unbuckling to avoid urethral
erosion. This study aimed to identify if artificial urinary
sphincter cuff ‘unbuckling’ affects device longevity and
risk of erosion.

Methods: A retrospective study of patients at a qua-
ternary health system who underwent unbuckling was
conducted. Using the Epic Clarity database and Duke
Enterprise Data Unified Content Explorer (DEDUCE),
we identified patients with artificial urinary sphinc-
ter (AUS) who were unbuckled during endoscopic

procedures. Descriptive statistics were used to analyze
patient demographics, device age at unbuckling, compli-
cations, and history of erosion, removal, or replacement.
Results: Eight patients were identified with a prior his-
tory of AUS unbuckling. The average age was 68 years.
75% of patients had a history of pelvic radiation. The
average number of unbuckling procedures per patient
was 1.62. The median device age at first unbuckling was
2.60 years. Average time to reactivation was 22.25 days,
and 6 of 8 patients had their device reactivated. Two
patients developed erosions requiring device removal.
Neither erosion occurred within 90 days of unbuckling.
The mean age of devices at the time of removal was
6.85 years.

Conclusions: AUS cuff unbuckling may serve as an
alternative strategqy when large-caliber urethral instru-
mentation is required. Studies with larger patient
cohorts are required to further investigate the efficacy and
ideal utilization of unbuckling.

Key Words: unbuckling, uncoupling, artificial uri-
nary sphincter (AUS), erosion

Introduction

The artificial urinary sphincter (AUS) is a mainstay
treatment option for male patients with bothersome
stress urinary incontinence (SUI). Between 1-10%
of patients undergoing radical prostatectomy subse-
quently receive an AUS implant.' In prostate cancer
survivors with SUI, more than 90% of patients
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report satisfaction and an improved quality of life
with their device.” Though beneficial, prosthetic
implantation is not without risk and complica-
tions. Patients receiving prosthetic implants often
have comorbidities (e.g., history of radiation ther-
apy and smoking) that predispose them to unique,
long-term complications such as secondary malig-
nancies (e.g., bladder cancer) and radiation cystitis."”
Surveillance and management of these consequences
involve repetitive urethral instrumentation, which
has been identified as an independent risk factor
for cuff erosion and infection.” Deactivation of the
AUS device has been described as safe for when
patients require intermittent catheterization, short
term (<48 h) indwelling catheterization, or flexible
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cystoscopy (<17 Fr).”* Currently, there are no guide-
lines or formal recommendations from the device
manufacturer on mitigating the risk of instrumen-
tation with an AUS in place. An expert opinion
in the Journal of Urology was recently published in
November 2024, outlining best practice for rigid
cystoscopy >21 Fr and higher risk catheterization
(>48 h or >18 Fr).’ In these two clinical scenarios, the
authors recommended a technique of device unbuck-
ling (also known as uncoupling) through a small
perineal incision over the device cuff at the time of the
transurethral intervention.” Hence, this study aimed
to better understand the efficacy of device unbuckling
on AUS device longevity and risk of erosion.

Methods

This was an analysis of a prospectively maintained
AUS database at Duke University Health System
comprising patients who have undergone AUS place-
ment (Institutional Review Board Exemption of
Duke University, IRB: Pro00117136). The Epic Clarity
database was used to conduct a query of all patients
who underwent AUS placement between 2003 and
2024. Patients were identified based on CPT (Cur-
rent Procedural Terminology) codes associated with
AUS procedures (53449, 53446, 53447). This cohort
was then cross-referenced with those who had under-
gone endoscopic procedures (52000, 52001, 52224,
52234, 52235, 52240). This approach yielded a cohort
of patients who had both an AUS and subsequent
endoscopic intervention. These records were then
manually reviewed by the research team to confirm
eligibility. Patients were excluded if chart review
revealed that device removal and replacement, rather
than unbuckling, were performed at the time of the
encounter. Additionally, patients were excluded if the
query incorrectly identified patients who underwent
endoscopic procedures prior to their AUS placement,
rather than after.

Patients with prior AUS placement who under-
went unbuckling of the device during endoscopic
instrumentation were included in the analysis. The
procedure steps of device unbuckling are summa-
rized in Figure 1. Step 5 is demonstrated in Figure 2.
In steps 10 and 11, AUS reactivation timing was
determined at the discretion of the operating surgeon
based on intraoperative findings and patient-specific
factors. Immediate reactivation was generally consid-
ered appropriate in patients without urethral fragility
or those who underwent an atraumatic procedure
without the need for prolonged catheterization. For
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1. Place patient in lithotomy

2. Deactivate AUS device

3. Make a small perineal incision over cuff

4. Divide overlying tissue with electrocautery

(25 W)

5. Expose and unbuckle cuff by releasing the
tab from from the hub

6. Pack wound with saline or antibiotic soaked
gauze

7. Perform transurethral instrumentation

8. Replace cuff tab over hub and re-engage
device

9. Irrigate and close incision in layers

10. Optional: Keep device deactivated for 1-2
weeks postoperatively

11. Perform flexible cystoscopy before
reactivation

FIGURE 1. Procedure steps for unbuckling an artifi-
cial urinary sphincter (AUS)

other cases, particularly those involving pelvic radi-
ation or radiation cystitis, reactivation was delayed
by 3-6 weeks to allow for a recovery period. There
were no cases of device malfunction or urethral
compromise prior to reactivation.

Patient demographic information, history of prior
radiation, age of device at the time of unbuckling, and
outcomes including erosion, removal, or replacement
of the device were collected (Table 1). Complications
were graded using the Clavien-Dindo scale. Device
infection was defined as documented clinical evi-
dence of device-related complications (i.e., erythema
overlying device components, localized swelling or
fluctuance, persistent localized pain, fever, wound
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FIGURE 2. Expose and unbuckle the artificial urinary sphincter cuff by releasing the tab from the hub

dehiscence, new or worsening lower urinary tract
symptoms) in the setting of a positive urine culture.
Data was analyzed using descriptive statistics using
Microsoft Excel (Redmond, WA, USA).

Results

A total of 12 patients were examined, 8 of whom
met the inclusion criteria. The mean age at AUS
placement was 68.27 years (interquartile range [IQR]:
11.25 years). 6 of the 8 patients had a history of prior
pelvic radiation.

The median number of unbuckling procedures
per patient was 1 (IQR 1.0). The maximum num-
ber of unbuckling procedures in a patient was 4.
Indications for unbuckling included: gross hema-
turia secondary to radiation cystitis (n = 3, 38%),
transurethral resection of bladder tumor (TURBT) (n
= 2, 25%), bladder neck incision for treatment of
contracture (n = 2, 25%), diagnostic cystoscopy with
random bladder biopsies (n = 1, 13%), and UroL-
ume stent encrustation requiring laser lithotripsy
(n=1,13%).

The median device age at the time of the first
unbuckling procedure was 2.60 years (950.5 days;
IQR of 3.30 years, 1217.25 days). Following unbuck-
ling, 6 of 8 patients underwent successful device
reactivation, with a mean time to reactivation of
22.25 days.

Two patients had device-related complications
requiring surgery for device removal due to erosion.
One patient’s erosion occurred 4.89 years after first
unbuckling (2.64 years after the second unbuckling)
with a device age of 6.77 years at the time of removal.
The other patient’s erosion occurred 0.45 years after

unbuckling with a device age of 2.48 years. No infec-
tions occurred within 90 days of the unbuckling
procedure. Two patients required AUS replacement
due to incomplete coaptation, though no erosion was
observed at the time of replacement. Among the
removed devices, the mean age at the time of removal
was 6.85 years (2501 days), with one device remaining
in situ for 11.3 years after unbuckling.

Discussion

In selected cases requiring large-caliber urethral
instrumentation, AUS cuff unbuckling has shown
promise as a safe and effective option in our limited
experience. Cuff unbuckling has been suggested as
a strategy for the management of artificial urinary
sphincters in patients undergoing endoscopic instru-
mentation, particularly with instruments of large
diameter.’

The two most challenging complications to man-
age with AUS devices are infection and urethral
erosion. Published data on AUS outcomes show infec-
tion rates ranging from 0.46-7% and cuff erosion
rates between 3.8-18%.”'" In our cohort, two patients
underwent device removal secondary to erosion.
One patient’s erosion occurred 4.89 years after the
unbuckling procedure, making the unbuckling event
less likely the etiology of erosion. In a retrospective
review by Findlay et al. aimed at evaluating the
pathophysiology of erosion after AUS implantation of
1943 patients, the median time to erosion following
placement was 1.6 years.” Risk factors for erosion
include coronary artery disease, hypertension, his-
tory of pelvic radiation, prior urethroplasty, and
history of traumatic catheter placements.'” Therefore,
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TABLE 1. Patient characteristics, device metrics, and outcomes following AUS unbuckling

Patient no. 1 2 3 4 5 6 7 8
Age at time of 69 72 61 65 63 82 79 56
device placement
Pelvic radiation Yes Yes Yes No Yes No Yes Yes
Number of times 1 1 1 4 1 2 2 1
unbuckled
Device age at time 2087 3387 1817 346, 503, 542, 598 611 1158,1340 686, 1506 743
of unbuckling
Device age at time 2130 Ongoing  Ongoing 6243 Ongoing  Ongoing 2471 906
of removal
Length of survival 43  Ongoing  Ongoing 5897 Ongoing  Ongoing 1785 165
after unbuckling
Infection post No No No No No No Yes Yes
unbuckling
Days after 25 30 Unknown Unknown 33 Unknown 1 Unknown
unbuckling to
reactivation
Aus replaced Yes No No Yes No No No No

we believe erosion is less likely secondary to technical
errors during implantation or manipulation (such as
unbuckling), and more likely secondary to factors
that predispose a patient to having an unhealthy
urethra. This is further supported by Findlay et al.’s
review, as the authors found that, of the patients
that underwent salvage AUS placement, 40% were
explanted for subsequent erosion."” In our study, the
only other erosion occurred 0.45 years after unbuck-
ling. However, this patient had significant risk factors
for erosion, such as prior history of pelvic radiation,
hypertension, and coronary artery disease secondary
to cocaine abuse.

In our series, the two patients who developed
urinary tract infections (UTIs) did so at least 90 days
after unbuckling, suggesting that the unbuckling pro-
cedure itself is not related to the risk of developing
an infection. The American Urological Association
(AUA) best practice statement on urologic procedures
and antibiotic prophylaxis suggests that urine culture
should be tested to guide antibiotic stewardship."
Based on these recommendations, most urologists
attempt to sterilize urine preoperatively prior to AUS
placement. In contrast, a study of 713 prosthetic urol-
ogy cases showed no difference in infection rates
after prosthetic surgery with or without preoperative
urine cultures.” Although the necessity of preop-
erative urine cultures and antibiotic treatment is a
topic of contention amongst prosthetic urologists, the
AUA guidelines recommend obtaining a preopera-
tive urine culture prior to any cystoscopy procedure.
Therefore, if a patient is undergoing AUS unbuckling
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to facilitate an endoscopic procedure, a culture is
typically obtained.

With any subsequent endoscopic instrumentation,
the risk of urethral erosion increases. Well-established
risk factors for urethral erosion include prior radi-
ation, multiple reconstructive procedures of the
urethra, prior device infection, urethral instrumen-
tation, or patients with a relatively small cuff size."”
In our cohort, 75% of patients had a prior history of
radiation, which inherently places them at a higher
risk of infection. The ‘immediate infection rate’ is
essentially zero in our cohort, and the “delayed infec-
tion rate’, as defined as greater than 90 days, is
favorable.

This study highlights the use of AUS cuff unbuck-
ling as a management strategy for patients requiring
urethral instrumentation with an AUS in situ. It
has been shown that the functionality of the AUS
decreases with time, and failure rates are nearly 25%
at 5 years, 50% at 10 years, with a median duration of
7.5 years post-implantation.”*'> Among the removed
devices in this study, the mean age at the time of
removal was 6.85 years (2501 days), with one device
remaining in situ for 11.3 years after unbuckling.
These outcomes suggest a similar device longevity for
AUS devices after unbuckling.

Heiner et al. examined the outcomes of 14 patients
on bladder cancer surveillance who had AUS.” At a
median follow-up of 7.2 years, there was a total of
8 primary and one secondary device failure.” One
patient experienced an iatrogenic erosion related to
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urethral manipulation. The authors suggest that blad-
der cancer surveillance and treatment with an AUS
confer minimal risk.” However, all surveillance was
conducted using a 17F flexible cystoscopy. In events
where larger caliber instrumentation is indicated
(e.g., cystoscopy for clot evacuation, transurethral
resection of bladder tumors), unbuckling may prove
protective of urethral integrity.

It is important to note that not all urologists are
high-volume implanters. In 2005, an analysis on state
and regional variation of AUS sales demonstrated
that 34% of all national sales of AUS units were
represented by the sales of 5 states." Furthermore,
one AUS unit was purchased for every three urolo-
gists.' This trend suggests that, more and more, this
has become a procedure performed at tertiary refer-
ral centers and less in the community. While many
urologists may not adopt this approach and proceed
with any size resectoscope through a deactivated cuff,
our series brings attention to this intervention as an
option. Adopting this approach could lead to more
referrals to centers of excellence where it is widely
accepted, potentially increasing expert-level care and
reducing unnecessary morbidity from cuff erosion.
Non-high-volume implanters may prefer to refer
these patients rather than attempt unbuckling them-
selves, given the technical nuances and the potential
risks of improper handling.

Lastly, it is important to highlight that the poten-
tial added benefit from this approach is not solely
gained from decreasing intraoperative trauma to the
AUS cuff. The aftercare of certain procedures (e.g.,
large-bore catheter, continuous bladder irrigation) is
probably safer in an unbuckled cuff.

The present study is the first of its kind to describe
the outcomes of cuff unbuckling among AUS patients
undergoing endoscopic procedures. This series sug-
gests that AUS cuff unbuckling could be a strategy
to manage transurethral instrumentation for properly
selected AUS patients. Based on our findings, we pro-
pose a decision-making flowchart tailored to unique
clinical scenarios that can help guide management
(Figure 3).

Our study is not without limitations. Firstly, this
is a limited retrospective series of 8 patients. This
study included patients managed by high-volume
implanters at a quaternary care center, which may
limit the generalizability of the findings. Our claims-
based search function relies on accurate coding and
documentation. However, the absence of a dedicated
International Classification of Diseases (ICD) proce-
dural code for AUS unbuckling likely limited our
search yield, and it is probable that some unbuckling
procedures were not captured. Ultimately, multi-
institutional prospective studies with larger patient

Flexible Rigid cystoscopy
cystoscopy s21F

Diagnostic work-
up, stent removal,

Cystoscopy and

Relevant Clinical
stent placement,

Scenarios i
Botox bladder biopsy
Deactivate
Prior to (consider

. Deactivate device
Instrumentation

unbuckling for
fragile*)

Reactive device
and re-buckle if
unbuckled

Following

. Reactivate device
Instrumentation

Transurethral Instrumentation with
AUS In Situ

Rigid cystoscopy

evacuation and

Deactivate and
unbuckle device

Re-buckle after
instrumentation**

Prolonged
catheterization >
48 hours

Large bore
catheter

>21F

required >18F

i Robotic bladder

neck repair,
TUIBNC

Hemorrhagic
and/or radiation

fulguration, o
8 cystitis

TUIBNC

Deactivate device. Unbuckle or remove
cuff based on clinical decision.
Consider SPT when appropriate.

Delay device replacement or re-
buckling until a later encounter when
the patient is stable and no further
instrumentation is planned

FIGURE 3. A flow chart for unique clinical scenarios in transurethral instrumentation with artificial urinary
sphincter (AUS) in situ. Note: *Evidence of compromised urethral integrity due to prior erosion, radiation,
androgen deprivation, vascular disease, or a complex surgical history. **Consider delaying re-buckling if further
instrumentation is planned. Consider short-term deactivation to allow urethral rest during the recovery period

(1-2 weeks)
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cohorts should be conducted to further demonstrate
the efficacy and safety of this surgical technique.

Conclusions

The results from our series suggest that AUS cuff
unbuckling may be a reasonable option in select
patients where urethral instrumentation poses a sig-
nificant risk. While limited by sample size, our
experience demonstrates the feasibility and safety of
this technique as an alternative approach, particularly
when compared against the devastating potential for
urethral erosion, device loss, and immediate return of
profound stress urinary incontinence.
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