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Abstract

Background: Female urethral stricture (FUS) represents a sporadic condition.
There is a lack of data and standardized guidelines on diagnostics and therapeutics.
Several surgical techniques have been described for FUS urethroplasty, among
which the flap-based or graft-based ones are most reported. Buccal mucosa graft
(BMG) represents the gold standard for male urethroplasty, and this can theoreti-
cally be applied also to FUS treatment.
Objective: To describe and present preliminary results of a novel minimally
invasive technique for buccal mucosa dorsal graft (mini-dorsal BMG) urethroplasty
for the treatment of FUS.
Design, setting, and participants: This is a retrospective study on buccal mucosa
dorsal graft urethroplasty for the treatment of FUS.
Surgical procedure: Every patient was placed in lithotomic position. Two stiches
were placed at 10 and 2 o’clock positions to facilitate the dorsal median urethrot-
omy. The margins of the incised dorsal urethra at the 12 o’clock position are then
dissected from the periurethral tissue. This dissection results in an elliptical raw
area between the edges of the urethra over the periurethral tissue. The harvested
BMG was fixed with several quilting sutures, using 5-0 and 4-0 absorbable sutures,
to cover the raw area. The margins of the graft were sutured to the edges of the
incised urethra.
Measurements: A chart review was performed.
Results and limitations: Thirteen patients underwent the mini-dorsal-BMG
technique. The median preoperative uroflow was 5.6 (3–13) ml/s, and the median
postoperative value was 23.4 (14–58) ml/s.
Conclusions: The mini-dorsal-BMG technique for the treatment of FUS gives good
results with low complication rates. Other series and long-term follow-up are
necessary to confirm the reproducibility of this technique.
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Patient summary: We present the technical aspects and the promising prelimi-
nary results of a novel surgical technique for the treatment of female urethral
stricture by using the buccal mucosa to correct this invalidating disease.
© 2020 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creati-

vecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1 – Insertion of a guide wire into the tight urethra.

Fig. 2 – Dorsal transurethral incision of the urethra.
1. Introduction

Female urethral stricture (FUS) is considered an uncom-
mon disease causing 4–18% of female bladder outlet
obstructions, which are estimated to cause up to 8% of the
lower urinary tract infections in females [1]. The FUS
prevalence is probably underestimated because of the lack
of data in literature. The main treatment for FUS is often
based on periodic urethral dilations end/or self-clean
catheterization showing a large variety in terms of
intervals between dilations ranging between 1 and
39 mo [2,3]. Various techniques for female urethral
reconstruction have been described, despite the small
sample size and the short follow-up. Ventral, dorsal, and
dorsolateral surgical approaches have been shown using
flaps and free grafts [4–10]. Many ventral approach used
the Martius flap to avoid urethral fistula [4,11,12]. The use
of buccal mucosa graft (BMG) in reconstructive urethral
surgery represents the gold standard for the treatment of
nonobstructive urethral strictures in men [13–18]. Dorsal
female urethral reconstruction is based on the dissection
of the distal urethra from the surrounding tissue through a
suprameatal incision, which is then freed dorsally. The
major risk of this approach is the potential damaging of the
sphincter or the clitoral bodies [18]. To prevent these
issues, we used the technique described by Osman and
Chapple [19] for the dorsal-inlay BMG by means of a
transurethral approach, without dissection of the dorsal
urethra from the surrounding tissues. We aimed to present
the novel surgical technique of minimally invasive buccal
mucosa dorsal graft (“mini-dorsal BMG”) and preliminary
results.

2. Patients and methods

This is a retrospective review of female patients with distal urethral
stricture who underwent the mini-dorsal-BMG technique at a single
genital reconstructive center between in 2017 and 2019 by a single
surgeon expert in male and female urethroplasty (E.B.). All patients
provided informed consent before surgery. The inclusion criterion was
the diagnosis of FUS. Exclusion criteria were midproximal FUS, complete
obstructive urethral stricture, and concomitant urethral pathologies. The
diagnostic workup was based on medical history, physical examination,
ultrasonography with full bladder and postvoiding residue measure-
ment, urine culture, uroflowmetry, and voiding urethrography. The
diagnostic suspect of a urethral stenosis was made in case the passage of
14 Ch catheter was difficult or not possible; this diameter has been
considered a criterion for the definition of stenosis in different studies,
and for this reason, it was used as a threshold in our experience
[3,19]. Once the diagnostic suspect was made, a urethroscopy was
normally performed soon before surgery.
Descriptive statistics are presented as frequencies and relative
proportions for categorical variables, or medians/means with corre-
sponding ranges for continuous variables.

2.1. Surgical technique

Prophylactic broad-spectrum antibiotic amoxicillin + clavulanic acid was
started preoperatively 1 h before induction of anesthesia and continued
for 3 d postoperatively. Patients were normally intubated through the
nose in order to free the oral cavity and provide the surgeon with more
space. However, oral mucosa graft could be harvested even in the
presence of orotracheal intubation, but, in this case, the tube should be
reinforced to avoid inadvertent compression by the mouth retractor. A
guide wire was inserted in the tight urethra, supported by a plastic cone
as an introducer (Fig. 1). After placing stay sutures at 10 and 2 o’clock
positions, the dorsal urethra was incised on the midline by an 11-blade
scalpel (Fig. 2). The margins of the incised dorsal urethra were dissected
from the periurethral tissues by sharp dissection with the help of a
Gorget, without lifting the edges of the incised urethra (Fig. 3). This
dissection results in a grossly elliptical raw area between the edges of the
urethra over the periurethral tissues. The graft was attached with
quilting sutures (4-0 and 5-0 absorbable sutures), aiming to prevent the
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Fig. 3 – Creation of an elliptical raw area over the periurethral tissues
with the help of a Gorget.

Fig. 4 – Using 4/0 polyglactin as a quilted suture to secure the graft to
the underlying periurethral tissues.

Table 1 – Preoperative symptoms and patients characteristics.

Symptom Preoperative
n (%)

Last follow-up
n (%)

Dysuria 13 (100) 0
Painful micturition 13 (100) 0
Urinary frequency 8 (62) 0
Urgency 1 (8) 2 (15)
Recurrent symptomatic cystitis 12 (92) 0
Urinary tract infections with fever 4 (31) 0
Acute urinary retention 3 (23) 0
Incomplete emptinga 6 (43) 0
Urinary incontinence 2 (15) 0
Dyspareunia 2 (17)b 0

a Measured by ultrasonography.
b Twelve patients were considered at denominator because one patient was
not sexually active preoperatively.
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formation of hematomas, thus facilitating its uptake and suturing to the
urethral margins (Fig. 4). A 16-Fr urethral Foley catheter was inserted
once the stricture was opened. For the buccal mucosa harvest, a Kilner-
Doughty mouth retractor was used to expose the donor site, and the
Stensen’s duct was identified and marked in proximity of the second
molar. Three stay sutures were placed along the edge of the mouth in
order to keep the oral mucosa adequately stretched. A 10 ml solution of
2% lidocaine with adrenaline (1:200 000) was injected along the edges of
the graft to promote hemostasis and to assist in the dissection of the
mucosa. The inner mucosal surface of the cheek was cleaned. Once all
submucosa tissue was carefully excised with iris scissors, the graft was
tailored according to the site, length, and stricture characteristics. While
removing all the submucosa tissue, it was essential to avoid excessive
graft thinning, as in these cases the healing process tends to contract. The
graft was harvested in an elliptical shape, to facilitate the covering of the
donor site. The donor site was carefully closed with interrupted or
running 4-0 absorbable sutures. The Foley catheter was left in place for
3 wk. Patients were generally discharged on the 3rd postoperative day.
Uroflowmetry, urine cultures, and physical examination also by testing
the passage of 16 Ch catheter were repeated every 4 mo in the 1 st year
and annually thereafter. Successful reconstruction was defined as normal
voiding without the need for any postoperative procedure, including
dilation.

3. Results

A total of 13 patients underwent urethroplasty with the
mini-dorsal-BMG technique between 2017 and 2019. The
median age at the time of surgery was 56 yr (min-max
range: 29–69 yr). All patients, before surgery, had various
and significant lower urinary tract symptoms, bladder
outlet obstruction, recurrent cystitis, and burning micturi-
tion (Table 1). All patients had undergone multiple and
periodic transurethral dilations before surgery at different
time points before the procedure. Three patients underwent
previous urethroplasty. The cause of stenosis was unknown
in the majority of patients (84.6%), but it was related to
traumatic catheterization in one patient and to the sequelae
of radiotherapy in another. The median graft dimensions
were 2.25 cm (min-max range: 1.5–3 cm) and 1.75 cm (min-
max range: 1–2 cm). The mean operative time was 60 min
(min-max range: 45–80 min). No complications appeared
soon after surgery, and no further interventions were
required. After catheter removal, cystourethrography was
never performed because of a very low chance of a urethral
fistula formation, avoiding radiation exposure especially to
young patients. In all patients, significant improvement was
observed in postoperative urinary flow in absence of pain as
well as in sexual function, with the exception of a single
sexually inactive patient because of a previous gynecologic
surgery. The median preoperative uroflowmetry was 5.6
(3–13) ml/s, and the median postoperative value was 23.4
(14–58) ml/s. The median follow-up was 11 mo (min-max
range: 7–18 mo), with resolution of the preoperative
symptoms in the majority of cases. All the postoperative
symptoms were conservatively managed with success. No
recurrences have been observed until the latest follow-up.
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4. Discussion

FUS is a challenging disease considering the lack of standard
definitions and treatment options. The real prevalence of
FUS is unknown, but it is normally considered a rare disease.
However, this is probably underestimated because of the
absence of large series and because it is generally treated
with chronic urethral dilations [2,3]. There are few series in
literature that report surgical or endoscopic treatment of
FUS [9]. The use of BMG in male urethral reconstruction for
the treatment of nonobstructive urethral stricture is
considered the gold standard. Barbagli et al [13] introduced
the dorsal grafting procedure through a dorsal urethrotomy
approach. Simultaneously, Morey and McAninch [14]
reported their results obtained with the ventral graft
technique. Asopa et al [20], thereafter, described the dorsal
graft urethroplasty using a ventral urethrotomy approach.
In female patients, the use of buccal mucosa has
been described in few series with dorsal BMG or ventral
BMG [4–12,21]. For the ventral BMG, all articles described
the use of a Martius flap to cover urethroplasty and avoid
urethral fistula. The dorsal approach were described in
literature with complete dissection of the urethra from the
surrounding tissues [6,7,9,10,21]. We use the concept
described by Asopa et al [20] considering the anatomy of
the female urethral sphincter. According to recent anatomi-
cal publications [22], the tridimensional aspect of the
female urethral sphincter is peculiar and characterized by a
U geometry (Fig. 5), which surrounds the distal lateral walls
of the vagina. The aim of our novel technique is to preserve
as much urethra/periurethral tissues as possible, avoiding a
wide dissection of the urethra but creating the space for the
BMG by the dorsal incision through transurethral lumen.
The dorsal dissection of the distal urethra protects against
the damage of the internal urinary sphincter that surrounds
the urethra only in the medium-proximal segment
[22]. There are few important technical aspects that should
Fig. 5 – Shape of the female urethral sphincter.
be highlighted. First, the respect of the urethral integrity
protects from urinary incontinence and urethral damage,
maintaining the urethral axial integrity as much as possible
and reducing the ischemic damage. Second, the buccal
mucosa guarantees effective resolution of the stricture with
minimal morbidity. Third, the dorsal approach for the distal
strictures protects from urethral fistulas.

The dorsal approach provides better mechanical support
to any graft/flap while also having a well-vascularized tissue
[6,7,10,19]. The possibility to damage the sphincter in the
mini-dorsal BMG is minimized by the small dorsal incision
that does not reach the urethral sphincter area [22]. Thus,
we use the mini-dorsal-BMG technique only for distal FUS.
The possible damage of the clitoral bodies is improbable
because of the distance of the neurovascular bundles
from the distal urethra [23,24]. The vast majority of the
published studies assessing reconstructive techniques are
small descriptive series with different definitions and
diagnostic criteria as well as outcome measures, limiting
data comparisons. The overall success rate reported in
literature was 94% at a mean follow-up of 14.8 mo
[9]. The majority of these studies continue to support the
established evidence that urethroplasty in these patients is
potentially very successful with a low incidence of
complications. However, this should be done by dedicated
surgeons in high-volume centers.

This study has some limitations. First, this is a retro-
spective study; second, patients were not all surgery naïve;
and third, the number of cases is relatively small.

5. Conclusions

The mini-dorsal BMG is a novel surgical technique for the
treatment of FUS. We report the first series of patients treated
with this technique showing good peri- and postoperative
results. This technique should be executed by dedicated
surgeons in high-volume centers for the treatment of urethral
disease. Long follow-up and comparative prospective series
are needed to support our findings.
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