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KEYWORDS Abstract

Female urogenital Introduction and objectives: Female urethral strictures are a rare condition that significantly
diseases; impacts patients’ quality of life. Patient-reported outcomes are crucial, yet data regarding
Lower urinary tract sexual function and treatment satisfaction are scarce. We aimed to provide insights from a
symptoms; reconstructive referral center.

Patient reported Patients and methods: We conducted a retrospective analysis of women treated with ventral
outcome measures; onlay one-stage buccal mucosa graft urethroplasty for urethral strictures between 2009-2023.
Sexual health; We assessed objective (retreatment-free survival, AQmax) and subjective outcomes (validated
Urethral stricture patient-reported outcomes).

Results: Of 12 women, 83% and 17% had iatrogenic and idiopathic strictures, respectively.
Median number of prior interventions was 6. Strictures were located meatal and mid-urethral
in 25% and 75%, respectively, 22% had the bladder neck involved. Median graft length was 2
cm. At median follow-up of 66 months, 33% of patients underwent stricture retreatment, but
only one case occurred within the first 2 years postoperatively. The median improvement in
maximum flow rate (AQmax) was 10 ml/s. Median International Consultation on Incontinence
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PALABRAS CLAVE
Enfermedades
urogenitales en la
mujer;

Sintomas del tracto
urinario inferior;
Resultados
comunicados por el
paciente;

Salud sexual;
Estenosis uretral

Questionnaire Female Lower Urinary Tract Symptoms Modules (ICIQ-FLUTS) scores were 8 for fill-
ing symptoms, 6 for voiding symptoms, and 3 for incontinence symptoms. Median ICIQ-FLUTSsex
score was 4. Higher scores indicate a higher symptom burden. Median ICIQ-Satisfaction outcome
and satisfaction scores were 18 and 7, respectively, reflecting high treatment satisfaction.
Conclusions: Buccal mucosal graft urethroplasty by ventral onlay for female urethral strictures
yields effective, durable, and positively received outcomes. However, larger studies across
multiple institutions are necessary to further assess its efficacy, especially regarding patient-
reported experiences and sexual function.

© 2024 The Author(s). Published by Elsevier Espana, S.L.U. on behalf of AEU. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Uretroplastia femenina con injerto de mucosa oral en una etapa: resultados
comunicados por las pacientes y tasas de éxito funcional a largo plazo

Resumen

Introduccidn y objetivos: La estenosis uretral femenina es una enfermedad poco frecuente que
afecta significativamente la calidad de vida de las pacientes. Si bien los resultados comunicados
por el paciente (PRO, por Patient Reported Outcomes) son cruciales, los datos relativos a la
funcion sexual y la satisfaccion con el tratamiento son escasos. Nuestro objetivo es ofrecer
informacion procedente de un centro de referencia en cirugia reconstructiva.

Pacientes y métodos: Se realiz6 un analisis retrospectivo de las mujeres con estenosis de uretra
sometidas a uretroplastia ventral con injerto de mucosa oral en una etapa entre 2009 y 2023. Se
evaluaron los resultados objetivos (supervivencia libre de retratamiento, AQmax) y subjetivos
(resultados comunicados por el paciente validados).

Resultados: De 12 mujeres, el 83% y el 17% presentaban estenosis iatrogénicas e idiopaticas,
respectivamente. Las pacientes presentaban una mediana de 6 intervenciones previas. Las
estenosis se localizaban en el meato y la uretra media en el 25% y el 75%, respectivamente; el
22% de los casos presentaba afectacion del cuello vesical. La mediana de la longitud del injerto
fue de 2 cm. En una mediana de seguimiento de 66 meses, el 33% de las pacientes se sometio
a reintervencion para la estenosis, pero solo en un caso esta se produjo durante los primeros
2 anos del postoperatorio. La mediana de mejora del flujo maximo (AQmax) fue de 10 ml/s.
La mediana de las puntuaciones de los sintomas del tracto urinario inferior femenino del Cues-
tionario Internacional sobre Incontinencia (ICIQ-FLUTS) fue de 8 para los sintomas de llenado, 6
para los sintomas de vaciado y 3 para los sintomas de incontinencia. La mediana de la puntuacion
ICIQ-FLUTSsex fue de 4. Las puntuaciones mas altas indican una carga sintomatica mayor. Las
puntuaciones de ICIQ-Satisfaction y de satisfaccion fueron 18 y 7 (mediana), respectivamente,
lo que refleja una alta satisfaccion con el tratamiento.

Conclusiones: La uretroplastia con injerto de mucosa oral onlay ventral para la estenosis uretral
femenina produce resultados eficaces, duraderos y percibidos positivamente por las pacientes.
Sin embargo, son necesarios estudios multicéntricos mas amplios para evaluar su eficacia en
profundidad, especialmente en lo que se refiere a los PRO y la funcion sexual.

© 2024 El Autor(s). Publicado por Elsevier Espana, S.L.U. en nombre de AEU. Este es un articulo
Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

Introduction

Female urethral strictures are a rare yet often overlooked condi-
tion, constituting approximately 1% of all cases among women
with lower urinary tract symptoms (LUTS).! The primary thera-
peutic approach typically involves urethral dilatation, which may
necessitate repeated sessions or supplemented by intermittent self-
dilatation. However, in cases of recurrent female urethral stricture
or for those seeking a more definitive solution, urethroplasty, pre-
dominantly utilizing augmentation techniques, is recommended.?
Despite the importance of this procedure, comprehensive evidence
on optimal techniques for reconstructing the female urethra is lack-
ing, largely due to the rarity of the disease itself. A recent scope

search conducted by the European Association of Urology (EAU) ure-
thral stricture guideline panel revealed limited data, with hardly
more than 250 women identified as having undergone open aug-
mentation techniques.? While various augmentation options exist,
buccal mucosal graft urethroplasty (BMGU), in particular, emerges
as the most commonly technique.?? BMGU has shown promising
patency rates ranging from 63% to 100%; however, understanding of
its long-term efficacy remains limited, largely due to the relatively
short median follow-up periods in existing studies.?

Another critical quality metric following urethral reconstruc-
tion, especially in women, whose anatomical considerations
significantly differ from men due to their close proximity to the
vaginal canal and the urinary sphincter, is patient-reported outcome


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

+Model

ACUROE-1653; No. of Pages7

Actas Urologicas Espanolas XXX (XXXX) XXX—=XXX

measures (PROMs).* Recently, these measures have been integrated
into standardized follow-up protocols after open urethroplasty as
recommended by the EAU guidelines.2 > Particularly, the evaluation
of postoperative sexual function after urethral stricture surgery has
been implemented into the guidelines with a strong recommenda-
tion. However, it is crucial to acknowledge that evidence of sexual
function after female urethral stricture surgery is largely nonex-
istent, and our comprehension of patient experience post-surgery,
particularly regarding predominantly understudied domains such as
sexual function and satisfaction with the surgical outcome, remains
limited.

Against this backdrop, our aim was to deliver comprehensive
long-term outcomes of one-stage BMGU in women presenting with
urethral strictures refractory to conservative treatment measures.
Additionally, we prioritize the utilization of validated PROMs to
ensure a holistic understanding of the treatment’s effectiveness
from the patients’ perspective. Through our study, we endeavor to
deepen the understanding of female urethral stricture treatment
and make a significant contribution to patient-centered care in this
field.

Patients and methods

Study population

We performed a retrospective analysis of our institutional data
including women undergoing BMGU for urethral stricture between
07/2009-05/2023, which was approved by the ethics committee of
the medical council of Hamburg (PV4123) and was conducted based
on local laws (Hamburgisches Krankenhausgesetz, HmbKHG §12.1).
We excluded transwomen (n = 5) and women with simultaneous ure-
throvaginal fistula closures (n = 4) to mitigate etiological bias. By
digital chart review we extracted clinical, etiological, and surgical
characteristics as depicted in Table 1.

Follow-up and definition of outcomes

Cross-sectional follow-up was conducted via phone (JK) and elec-
tronically via an online survey between October 2023 and January
2024. The objective study outcomes were evaluated based on

Table 1  Clinical, etiological, and surgical characteristics
of 12 female patients undergoing buccal mucosal graft ure-
throplasty for urethral strictures.

(n=12)
Baseline characteristics; median (IQR)
Age in years 57 (48—67)
Body mass index 25 (23-27)

Etiological characteristics; n (%)
History of pelvic irradiation 0

History of urethrotomy 10 (83)

History of urethroplasty 3 (25)

History of urethral dilatation 7 (58)
Stricture characteristics; n(%)

Stricture location meatus 3 (25)

Stricture location mid-urethral 9 (75)

Stricture location bladder neck 3 (25)

Preoperative Qmax (ml/s); median (IQR) 5.3 (4.3—7.1)
Surgical characteristics; median (IQR)

Operative time in min 50 (45—58)

Graft length in cm 2 (1-2)

IQR = interquartile range.

two endpoints: Firstly, functional success, defined as retreatment-
free survival, was assessed by phone with retreatment defined
as any reintervention for true urethral stricture recurrence,® and
secondly, the AQmax, representing the change in uroflowmetry
maximum flow rate (Qmax) from preoperative to 21 days postoper-
ative at the time of a combined radiographic and functional voiding
trial was extracted from digital charts. Secondly, validated PROMs
were used to report subjective outcomes: International Consul-
tation on Incontinence Questionnaire Female Lower Urinary Tract
Symptoms Modules (ICIQ-FLUTS),” Female Sexual Matters Associ-
ated with Lower Urinary Tract Symptoms Module (ICIQ-FLUTSsex),’8
and ICIQ-Satisfaction (ICIQ-S).° The PROMs were self-administered
via a pseudonymized online survey.

Surgical procedure and perioperative management

Patients were evaluated preoperatively according to the institu-
tional urethroplasty protocol,'® which included a detailed medical
history, physical examination, urinalysis and respective antimicro-
bial treatment,'’ vaginal inspection, cystoscopy, and retrograde
and voiding cystourethrography. The surgical procedure was per-
formed by two experienced surgeons (RD, MF) with extensive
expertise in urethral reconstruction and female urology. All women
underwent BMGU, using a ventral onlay technique via a strictur-
otomy at 6 o’clock, according to the nomenclature as suggested
by the most recent EAU guidelines.? In summary, the patient was
placed in the lithotomy position, and the procedure began with a
midline incision in the anterior vaginal wall near the proximal end
of the stricture. After entering the paraurethral plane, both sides
of the anterior vaginal wall were mobilized to provide clear access
to the entire posterior urethral section from 3 to 9 o’clock. A stric-
turotomy was then performed at the 6 o’clock position, extending
the incision along the entire length of the stricture and approxi-
mately 5 mm beyond either end of it. Next, three stay sutures were
placed, each incorporating the urethral mucosa, to facilitate the
positioning of the buccal mucosal graft. Adequate graft material
was harvested from the inner cheek to cover the entire length of
the stricturotomy. An 18 F Foley catheter was then inserted, and
the buccal mucosal graft was sutured onto the stricturotomy using
continuous 4-0 monofilament absorbable sutures. In cases where
sufficient sponge tissue was present, it was sutured over the graft.
The vaginal epithelium was meticulously closed using a continu-
ous suture technique with a 3-0 monofilament absorbable suture to
ensure optimal healing. To maintain the integrity of the repair and
assist with hemostasis, a small vaginal pack (tamponade with iod-
oform and panthenol) was gently inserted. The Foley catheter was
retained for 21 days, after which a standardized radiographic and
functional voiding trial was conducted to assess the healing of the
graft, evaluate for potential extravasation, perform uroflowmetry,
and measure post-void residual volume.'?

Statistical analyses

The distribution of clinical, etiological, and surgical characteristics
was presented as frequencies and proportions, and for continuous
variables, medians with interquartile ranges (IQRs). The median
follow-up was calculated using reverse Kaplan-Meier estimates in
censored patients and retreatment-free survival estimates were
calculated for median follow-up and at two and five years. PROMs
were scored according to the respective user manuals and their
distribution was depicted graphically in violin plots. Female LUTS
and their impact on quality of life were assessed using the ICIQ-
FLUTS questionnaire. Specifically, filling, voiding, and incontinence
symptoms were evaluated separately using the respective symp-
tom subscales which ranged from 0 to 16, 0 to 12, and 0 to 20.”
Female sexual matters, including pain and discomfort due to a dry
vagina, the impact of urinary symptoms on sexual function, pain
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Figure 1
graft urethroplasty.

during sexual intercourse, and urine leakage during sexual inter-
course, were assessed using the comprehensive ICIQ-FLUTSsex scale
which ranged from 0 to 14, with higher values indicating increased
symptom severity.? Treatment satisfaction was assessed using the
ICIQ-S outcome score, which is a scale ranging from 0 to 24. This
score incorporates six questions to evaluate satisfaction with surgi-
cal outcomes, along with an item that measures overall satisfaction
with surgery, scored from 0 to 10.% All statistical analyses were per-
formed using Stata® (StataCorp. 2023. Stata Statistical Software:
Release 18. College Station, TX: StataCorp LLC). Reported P values
are two-sided, and a value of less than .05 was considered to be
indicative of statistical significance.

Results

Clinical, etiological, and surgical characteristics

A total of 12 patients underwent one-stage BMGU for female ure-
thral stricture between July 2009 and September 2023. The median
age of the cohort was 57 years (IQR 48—67), and the median body
mass index was 25 (IQR 23—27). None of the patients had a history of
pelvic radiotherapy. The strictures were predominantly iatrogenic in
10 patients (83%) and idiopathic in two patients (17%). The median
number of prior urethral interventions was 6 (IQR 3-10). Regard-
ing the location of the strictures, three cases (25%) were isolated
meatal stenoses, 9 (75%) were mid-urethral, and 2 of the latter
(22%) had additional bladder neck and sphincter involvement. The
median operative time was 50 min (IQR 45—-58), and the median
graft length was 2 cm (IQR 1-2). Clinical, etiological, and surgical
characteristics are depicted in Table 1.

Objective retreatment-free survival

Overall, four patients (33%) experienced recurrent strictures
according to our definition at a median follow-up of 66 months (IQR
18-91); of these, three required dilatation, and one underwent ure-
throtomy. This translated into a median stricture recurrence-free
survival rates of 85%, 89% at two years, and 65% at five years (Fig. 1).

— Survivor function

Kaplan-Meier analysis depicting stricture recurrence-free survival in 12 women undergoing one-stage buccal mucosal

Notably, only one of the four recurrences occurred within the first
two years postoperatively, while the others occurred after three,
four, and seven years, respectively. The median preoperative maxi-
mum flow rate (Qmax) was 5.3 ml/s (IQR 4.3—7.1), which increased
to 18 ml/s (IQR 14-29) at 21 days postoperatively, resulting in a
median change in Qmax (AQmax) of 10 ml/s (IQR 9.4—35 ml/s).

Subjective patient-reported outcomes

Median time for PROM completion was 59 months (IQR 19-83), and
complete PROM questionnaires were available in seven patients
(58%), of which two had stricture recurrence (29%). Despite mul-
tiple attempts, we were unable to reach 5 out of the 12 patients
(42%) by phone, leading to their classification as lost to follow-up
for the PROMs. The overall distribution of PROM scores is depicted
in Fig. 2. Median ICIQ-FLUTS subscales for filling symptoms, voiding
symptoms, and incontinence symptoms were 8 (IQR 3-13), 6 (IQR
5-9), and 3 (IQR 0-6), respectively. The median FLUTSsex score
was 4 (IQR 2-9), with higher scores indicating a greater symptom
burden. The median ICIQ-S outcome score was 18 (IQR 14-21), and
the median satisfaction score was 7 (IQR 1-9). It is important to
note that higher scores on the ICIQ-S denote greater treatment
satisfaction with the surgical outcome.

Discussion

Over recent years, the surgical techniques for BMGU in females have
experienced minimal evolution.? However, our understanding of
what constitutes a successful procedure has dramatically evolved.®
Success is no longer defined merely by technical and anatomical
outcomes; PROMs and patient-reported experience measures of sur-
gical success have emerged as critically important factors. Bearing
this perspective in mind, our study presents valuable insights from
an institutional series of 12 women who underwent one-stage BMGU
over the last 15 years. This series sheds light on patients’ percep-
tions of success and identifies functional parameters that should
be prioritized when evaluating the effectiveness of this surgical
technique in the context of female LUTS."?
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Even with a notably longer follow-up of five years, our objective
success rate remains consistent with those reported in the litera-
ture. For dorsal onlay BMGU, success rates range from 63% to 100%
over a follow-up period of six to 33 months. On the other hand, for
ventral onlay BMGU, success rates range from 92% to 100% across
a follow-up of six to 25 months.'#-2" The comparison between the
two approaches is often hindered by the inconsistent use of nomen-
clature for ventral and dorsal approaches, leading to varied and
sometimes contradictory definitions.22~24 To address this ambiguity,
a group of esteemed surgeons with great expertise in reconstructive
urology proposed adopting the terms ‘‘anterior’’ and ‘‘posterior’’
instead of ‘‘ventral’’ and ‘‘dorsal’’. In their proposal, posterior
refers to the region corresponding to the dorsal aspect of the patient
when standing, which is the aspect facing the anterior vaginal wall.
Anterior, on the other hand, refers to the ventral part facing the
pubic bone. Consequently, in our series, patients were treated with
posterior onlay BMGU. However, considering the absence of random-
ized evidence comparing dorsal and ventral augmentation, even in
male urethroplasty, it is reasonable to infer that the approach may
not notably alter treatment outcomes.

Our PROMs results are notable due to the absence of an avail-
able comparator, as most retrospective studies on urethroplasties
for female strictures have not incorporated PROMs. While only
a select few studies have explored postoperative LUTS through
PROMs following BMGU in females,'>"%20 our study stands out as
the first to evaluate postoperative sexual function and treatment
satisfaction. Our findings suggest that, while patients are generally
satisfied with their treatment, the majority continue to experi-
ence symptoms across all categories. This may indicate differences
in outcomes compared to their male counterparts undergoing the
same procedure.® These findings underscore the complexity and
challenge of treating female urethral strictures, emphasizing the
need for more focused research in this area.

It is important to acknowledge that our study has limita-
tions, primarily a small sample size of only 12 patients over a
period of 15 years. This can be attributed in part to our strict
exclusion criteria aimed at minimizing etiological intrinsic bias.
Nonetheless, it underscores the reality that even at a widely
recognized referral center, only approximately one woman per
year presents for open urethral stricture treatment. We look for-
ward to the results of larger, multi-institutional studies, which
will provide a more comprehensive understanding of the out-
comes and experiences of patients undergoing BMGU for female
urethral strictures.?’> There are several additional limitations to
our study, including its retrospective and monocentric design,
the moderate response rate of approximately 60% to question-
naires, and the absence of preoperative PROM assessment. This
last limitation renders comparison of pre- and post-treatment
data unfeasible. Nonetheless, despite these limitations, our study
contributes valuable insights to the existing body of literature.
It does so by incorporating detailed patient-reported experience
measures, utilizing both innovative and guideline-recommended
validated questionnaires. Additionally, our study benefits from
extensive long-term follow-up, further enriching its contribution to
the field.

Conclusions

One-stage ventral onlay BMGU for female urethral strictures, per-
formed at a center specializing in reconstructive urology, has been
found to be an effective treatment with long-lasting results and
positive subjective outcomes. Nonetheless, further exploration of
patient-reported experience measures, sexual function, and treat-
ment satisfaction in larger, multi-institutional series is needed to
investigate the equal efficacy compared to males undergoing similar
procedures.
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