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Abstract

Objectives To evaluate contemporary outcomes of urethroplasty employing a pedicled skin flap for isolated pendulous
urethral strictures.

Subjects/patients Inclusion of males > 18 years of age with isolated pendulous urethral strictures treated between 1996 and
2012.

Results A total of 81 patients with isolated pendulous urethral stricture were identified. Twenty-eight patients underwent
repair with a pedicled skin flap during the study period. The median age of the patients treated with a pedicled skin flap was
47 years old (range 21-74). The etiology of the strictures was considered to be idiopathic in 10 patients (35.7%), iatrogenic
in 9 patients (32.1%), as a complication of prior hypospadias repair in 6 patients (21.4%), infectious in 2 patients (7.1%),
and traumatic in 1 patient (3.6%). The median follow-up was 27 months (range 1-214). Urethroplasty success was noted in
19/21 patients (90.5%). Urethral stricture recurrence occurred in 2 of the 21 patients (9.5%).

Conclusions The pedicled skin flap repair for pendulous urethral strictures remains a durable and safe technique in patients

without LS.
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Introduction

Determining the optimal urethroplasty technique for the
management of pendulous urethral stricture disease is chal-
lenging due to the variability in presentation, severity, and
underlying pathology. Factors when considering the most
appropriate surgical approach include prior interventions,
genital skin quality, and the patient’s expectation of the
repair. In bulbar urethral strictures, mobilization to perform
an excision and primary anastomosis (EPA) urethroplasty
can be accomplished in up to 5-cm stricture segments
[1]. However, universally applying bulbar urethroplasty
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techniques to pendulous strictures is limited by the sequelae
of possible chordee and penile shortening that can be seen
in EPA repairs.

Historically, the two-stage urethroplasty [2] has been an
option for pendulous strictures. However, the protracted time
from initial intervention to tubularization makes this a less
than desirable approach in the presence of an alternative
technique. As such, a one-stage urethroplasty with a laterally
based pedicled skin flap gained popularity in the 1990s [3,
4]. Most recently a growing interest in the use of autologous
tissue to augment the diseased urethra has gained traction.
Good outcomes have been observed with one-stage urethro-
plasty repairs employing free grafts [S—7] and a combination
of flaps and grafts to create a composite repair [8, 9].

The Orandi urethroplasty, described in 1968, consists of a
laterally based flap of penile skin, which is used as a ventral
onlay for anterior urethral strictures [3, 10]. Although the
use of this technique has been declining due to an alter-
native use of buccal mucosa graft for repair, it remains an
important procedure in our armamentarium for pendulous
urethral stricture management. In selecting this repair tech-
nique, patients with non-obliterative strictures with adequate
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penile skin integrity are appropriate candidates. This is also
an alternative for patients with a diseased pendulous urethra
in the presence of a short segment of severe narrowing ame-
nable to excision and re-approximation. Herein, we report
our experience using this technique in treating isolated pen-
dulous urethral strictures.

Methods

We conducted an IRB-approved review of our institutional
urethroplasty database from 1996 to 2012. Patients with
isolated pendulous urethral strictures were identified and
those who underwent a pedicled skin flap urethroplasty were
included. Exclusion criteria included age < 18 years, lichen
sclerosis, anastomotic urethroplasty, and augmentation ure-
throplasty with buccal mucosa. For evaluation of outcomes
of urethroplasty, patients with no post-operative follow-up
were excluded. Last follow-up was determined based on the
patient’s last visit in the urology clinic only. Data extracted
included patient demographics, stricture etiology, stricture
length based on RUG or measured intra-operatively at the
time of urethrotomy, comorbid conditions, previous thera-
pies, surgical complications, and follow-up data. Complica-
tions recorded included any need for readmission, VTE, car-
diopulmonary events, infectious events, and wound issues.

Outcomes

Urethroplasty was considered successful if there was no
need for further instrumentation including urethral dilation,
self-calibration, repeat urethroplasty, or if symptomatic ure-
thral narrowing was noted despite the absence of subsequent
treatment. Follow-up included patient-reported outcomes
measures (IPSS) to establish symptom recurrence, uroflow,
and PVR. It has been our practice to obtain imaging or cys-
toscopy only if symptoms return or if evidence of obstruc-
tion on non-invasive urodynamics such as urine flow rates
becomes demonstrable. Descriptive statistics were used to
report outcomes.

Surgical technique

Two surgeons performed all operations (ACP, GDW). Meth-
ylene blue (2 ml) was injected retrograde to stain the ure-
thral mucosa. A 20 French catheter was inserted into the
urethra to the level of the urethral stricture to identify the
exact distal level of the defect. A midline ventral midline
incision was made on the penile shaft. The dartos layer was
dissected and the urethra encountered. With the pendulous
urethra completely exposed, a urethrotomy was made at the
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level of the stricture and opened proximally until normal
urethra was encountered (Fig. 1). Flexible cystoscopy was
then performed to ensure no strictures presented proximal to
the urethrotomy. Next, the penile skin lateral to the stricture
was marked out to a width of 1.5-2 cm and a length cor-
responding to length of the stricture. Penile skin, distal to
the hair-bearing aspect of the penile shaft specifically, was
utilized (Fig. 2). The ends of the skin flap were tapered to
facilitate closure and prevent vascular compromise of the
proximal and distal limits of the flap. The skin lateral to the
flap was elevated and dissected to preserve vascular supply
to the skin flap (Fig. 2). A 4-0 vicryl suture was then used to
approximate the skin edge to the urethral mucosa (Fig. 2).
The flap was then anastomosed to the contralateral mucosal
edge over a 14 French catheter. Mobilization of a dartos flap
for additional suture line coverage to prevent fistula forma-
tion was accomplished by elevation of the contralateral skin
and coverage of the underlying suture line. The penile skin
was then closed in a running horizontal mattress fashion
with 4-0 vicryl suture. The urethral catheter was removed
3 weeks after a pericatheter retrograde urethrogram (RUG)
demonstrating no extravasation.

Results

In total, 677 urethroplasties from 1996 to 2012, in all areas
of the urethra, were reviewed. Of these, 81 had isolated
pendulous urethral strictures. Twenty-eight urethral stric-
tures were repaired with a pedicled skin flap. Of the remain-
ing 53 patients, 14 underwent a perineal urethrostomy, 9
underwent excision and primary anastomosis, 5 underwent
extended meatotomy, 10 underwent a first-stage repair only,
10 underwent a two-stage repair with buccal graft, 2 under-
went a buccal onlay, and 3 were excluded due to LS. The
median age of the patients treated with a pedicled skin flap
was 47 years old (range 21-74). The etiology of the stric-
tures was considered idiopathic in 10 patients (35.7%), iat-
rogenic in 9 (32.1%), as a complication of prior hypospadias
repair in 6 (21.4%), infectious in 2 (7.1%), and traumatic
in 1 patient (3.6%; Table 1). The majority of the patients
(26/28) were treated with a laterally based pedicled skin flap.
The remaining 2 patients were treated with a circumferential
pedicled skin flap. The median stricture length for all cases
was 4.2 cm (range 0.5-10 cm).

In the whole cohort, there were 5 (5/28, 17.8%) postop-
erative complications. A DVT was recorded in 2 patients,
breakdown of the wound secondary to ventral traction on the
catheter required revision in 1 patient, scrotal abscess in 1
patient requiring incision and drainage, and penile cellulitis
treated with oral antibiotics in 1 patient.

The median follow-up was 27 months (range 1-240).
Urethroplasty success was noted in 19/21 patients (90.5%).
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Fig. 1 a Ventral incision on the
skin. Stay sutures allow retrac-
tion. b Urethra is identified and
the distal segment of narrow-
ing demarcated by the 20 Fr.
catheter. ¢ Ventral urethrotomy
over catheter. Methylene blue
dye stains the urethral mucosa
for ease of identification. d
The urethrotomy is carried
proximally until healthy mucosa
is noted

Due to lack of follow-up, 7 patients were not included in the =~ managed with a perineal urethrostomy and one with staged
outcomes reporting. Urethral stricture recurrence occurred  urethroplasty utilizing buccal mucosa with tubularization
in 2 of the 21 patients (9.5%; Table 2). One patient was 12 months later. Of these patients, one recurred 1 month
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Fig.2 a The flap is demarcated. Note the horizontal marking extend-
ing beyond the flap. This was marked prior to shaving and delineates
the edge of the non-hair bearing skin. b Flap is developed ensuring

Table 1 Demographics

preservation of the dartos layer which provides the blood supply. ¢
Running anastomosis of the flap onto the mucosa

Table 2 Outcomes

Total patients 28
Age (years) 47 21-74
BMI
Median stricture length (cm) 4.2 0.5-10
Stricture etiology
Idiopathic 10 35.7%
Tatrogenic 9 32.1%
Hypospadia 6 21.4%
Infectious 2 7.1%
Traumatic 1 3.6%
Prior urethroplasty (n) 3 10.7%
Prior urethrotomy (1) 14 50.0%
Prior dilation (n) 22 78.6%
Tobacco use (n) 8 28.6%
Diabetes (n) 2 7.1%
Hypertension (n) 5 17.9%
Hyperlipidemia (n) 5 17.9%
Coronary artery disease (1) 1 3.6%

post-operatively and presented with urinary straining and a
weak stream, and one recurred 14 months post-operatively.
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Total patients (1) 28
Lost to follow-up (1) 7
Median follow-up (mo) 27
Success (19/21) 90.5%
Recurrence (2/21) 9.5%

Management of recurrence
Perineal urethrostomy ()

—_— =

Two-stage urethroplasty (7)
Complications

Deep venous thrombosis (7)

Wound breakdown (7)

Abscess ()

Cellulitis (n)

—_ = = N

Discussion

The management of pendulous urethral strictures is com-
plex due to the variability in presentation and extent of
disease. A number of techniques over the years have been
proposed including single-stage pedicled skin flap repairs,
buccal onlay and inlay repairs, composite repairs, and
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two-stage repairs employing buccal and full thickness skin
grafting with subsequent tubularization. In the most severe
cases, abandonment of the pendulous urethra and creation
of a perineal urethrostomy may be necessary. The appeal
of a local flap such as a pedicled skin flap stems from its
proximity to the diseased urethra and reliable blood sup-
ply. However, with the advent of buccal repairs, the pedi-
cled skin flap repair is often considered inferior. In this
vein, we executed a diverse array of repairs for pendulous
urethral strictures of which pedicled skin flaps were few. A
review of our outcomes with pedicled skin flaps shows this
approach to have acceptable results leading to this report.
We are now utilizing this approach with more frequency
at our institution.

Orandi described the technique of a laterally based pedi-
cle island skin flap for treatment of pendulous urethral stric-
tures in 1968, updating it in 1972 [3, 10]. In his series, 21
patients were treated with the Orandi technique with recur-
rence seen in one patient and hair/stones in the neourethra
in another 2 (86% success rate). In our series of 28 patients
with isolated strictures of the pendulous urethra, the overall
success was 90.5% with a median follow-up of 27 months.

In a series of 202 patients undergoing pedicled skin flap
urethroplasty for anterior urethral strictures, Schulte-Bauk-
loh et al. describe a 63.4% success rate in all patients, which
improved to 84.7% after a single DVIU post-urethroplasty.
In a sub-group analysis of 39 pendulous strictures, the suc-
cess rate of a single pedicled skin flap urethroplasty was
72% [11].

Since Orandi, multiple variations of his technique have
been described including the circular fasciocutaneous flap
described by McAninch [4] and the one-stage distal prepu-
tial island flap described by Quartey [12—16]. Success rates
of the circular fasciocutaneous flap as described by McAn-
inch as well as other preputial skin flaps have been reported
at 79-95% [17-21]. In his most recent update, Whitson et al.
described their series of 124 patients undergoing circular
fasciocutaneous flap urethroplasty. At 1, 3, 5, and 10 years,
the recurrence-free survival rates were 95, 89, 84, and 79%,
respectively [18]. In a series of 36 patients treated with cir-
cular fasciocutaneous flap, Schwentner et al. described a
90% success rate over 96.7-month follow-up [17].

In recent years, the ventral or dorsal onlay buccal mucosa
graft urethroplasty has seemingly overtaken the flap-based
urethroplasty as the most commonly used technique for the
repair of long bulbar strictures or strictures of the pendulous
urethra. Increased success of buccal grafting over penile skin
flaps in bulbar urethroplasty has been reported [22]; limited
reports for isolated pendulous strictures exist. In a recent
series by Barbagli et al., 54 patients underwent reconstruc-
tion of the penile urethra. Success of penile skin flap was
found to be 77% (n=13) versus 85% in those receiving buc-
cal mucosa grafting (n=20). A direct comparison between

the outcomes of pendulous urethral stricture repair with
pedicled skin flaps and buccal grafts is difficult given the
intrinsic variability in the patients who undergo one repair
versus the other.

It has been well established at this point that patients with
lichen sclerosus should not have augmentation urethroplasty
using genital skin due to the very high recurrence rate seen
with these repairs [23-25]. Only three patients in this series
had lichen sclerosus and were excluded from the analysis.
Pedicled skin flap repair in these patients was considered a
temporizing measure, given that they refused a staged pro-
cedure secondary to its morbidity. In our more recent experi-
ence, intraurethral steroid therapy is preferable to flap-based
or staged repairs for these patients given their high risk of
failure [26]. Although not reported in our results, two of
these patients had a patent repair on follow-up.

Similarly, Whitson et al. found patients with a history of
hypospadias to be 4.4 times more likely than those with-
out hypospadias to have stricture recurrence after pedicled
skin flap urethroplasty on multivariate analysis [18]. In our
cohort, 6 patients had a history of hypospadias. One of these
patients had a recurrence on follow-up. Flap-based repairs
in this cohort are challenging given the aberrant vascular
supply of penile tissue. Preoperative evaluation is focused
on assessing the quality of the potential tissue for repair.
Intraoperatively, careful mobilization to minimize trauma
to the blood supply of the flap is imperative.

A notable limitation of most studies reporting on pen-
dulous urethral strictures is the small number of cases in
their series. Herein, we evaluated isolated pendulous stric-
tures. Given that the combination of pendulous and bulbar
stricture in a single patient may herald worse disease, inclu-
sion of those patients in this study may have led to a lower
success rate. The true success rate of all patients treated
with a pedicled skin flap repair may vary from the reported
rate within this manuscript, given that seven patients were
excluded due to the lack of follow-up—neither failure nor
success was assumed in these patients. Notably, as a tertiary
referral center, many patients elect to follow post-operatively
with their local urologists thus limiting our ability to collect
these data. The low number of events of recurrence limits
our ability to analyze multiple variables and their role in
outcomes. Thus, the role of prior interventions and comorbid
conditions cannot be reliably assessed.

Conclusions

In our experience, urethroplasty with a pedicled skin flap
is a successful technique for repair of isolated pendulous
urethral strictures and an integral tool in management of
these strictures. A success rate of 90.5% can be achieved in
properly selected patients.
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