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Abstract

Aim: Female urethral stricture disease is rare and has several surgical ap-

proaches including endoscopic dilations (ENDO), urethroplasty with local

vaginal tissue flap (ULT) or urethroplasty with free graft (UFG). This study

aims to describe the contemporary management of female urethral stricture

disease and to evaluate the outcomes of these three surgical approaches.

Methods: This is a multi‐institutional, retrospective cohort study evaluating

operative treatment for female urethral stricture. Surgeries were grouped into

three categories: ENDO, ULT, and UFG. Time from surgery to stricture re-

currence by surgery type was analyzed using a Kaplan–Meier time to event

analysis. To adjust for confounders, a Cox proportional hazard model was fit

for time to stricture recurrence.

Results: Two‐hundred and ten patients met the inclusion criteria across

23 sites. Overall, 64% (n= 115/180) of women remained recurrence free at

median follow‐up of 14.6 months (IQR, 3–37). In unadjusted analysis,

recurrence‐free rates differed between surgery categories with 68% ENDO,

77% UFG and 83% ULT patients being recurrence free at 12 months. In the

Cox model, recurrence rates also differed between surgery categories; women

undergoing ULT and UFG having had 66% and 49% less risk of recurrence,

respectively, compared to those undergoing ENDO. When comparing ULT to

UFG directly, there was no significant difference of recurrence.

Conclusion: This retrospective multi‐institutional study of female urethral

stricture demonstrates that patients undergoing endoscopic management have

a higher risk of recurrence compared to those undergoing either urethroplasty

with local flap or free graft.

KEYWORD S

female urogenital diseases, retrospective studies, treatment outcome, urethra, urethral
stricture

1 | INTRODUCTION

Female urethral stricture disease is estimated to occur in
less than 1% of women who present with voiding com-
plaints and is likely underreported.1 The presentation of
women with urethral stricture is variable, and a high
index of suspicion is needed to make the diagnosis.1,2

Several surgical approaches exist to treat female ur-
ethral strictures, including urethral dilations, endoscopic
urethrotomy and urethroplasty using local tissue flaps or
free grafts. The outcomes of the surgical approaches are
quite variable with a 2013 systematic review of surgical
approaches to female urethral stricture reporting success
rates ranging from 14% (dilation) to 100% (ure-
throplasty).3 This limited data to date is confined to small

case‐series with a median of only seven patients (IQR,
3,11) per study.3

Without robust data comparing operative techniques
for female urethral stricture, it is challenging to counsel
patients on expected outcomes and determine optimal
treatment for patients.2 The aim of this study is to eval-
uate the outcomes of differing surgical treatments for
female urethral stricture.

2 | METHODS

This multi‐institutional retrospective cohort study of
surgical treatment for female urethral stricture disease
was coordinated by the Society of Urodynamics, Female
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Pelvic Medicine and Urogenital Reconstruction (SUFU)
Research Network. A call for participation was an-
nounced at the 2019 SUFU meeting and emailed to all
SUFU members.

2.1 | Study population

Women with the diagnosis of urethral stricture disease
who had undergone their surgical intervention in the
operating room between 2010 and 2019 were eligible for
inclusion. Women with prior history of intervention for
urethral stricture (office based or operating room) were
included. Women with primary bladder neck obstruc-
tion, strictures due to malignancy (urethra, bladder, or
vulva), strictures or urethral reconstruction at time of
urethral mesh removal, congenital strictures or strictures
secondary to gender‐affirming surgery were excluded.
Women who underwent only clinic‐based urethral dila-
tions and never required treatment in the operating room
were excluded.

Institutional Review Board approval was obtained
from each institution that participated in this study.
Participating sites identified cases of female patients age
18 and older with urethral stricture by International
Statistical Classification of Diseases and Related Health
Problems (ICD) codes. Review of clinical data to assess
for eligibility was performed by the individual collecting
data at the site. Abstracted data were further assessed for
eligibility before data analysis, to ensure all women
within the final cohort met inclusion criteria.

Study data were collected and managed using Re-
search Electronic Data Capture (REDCap) electronic data
capture tools hosted at the data coordinating center.4,5

Information collected included comprehensive informa-
tion on patient demographics, medical history, urethral
stricture history, presenting symptoms, preoperative di-
agnostic assessment, urethral stricture surgery. Post-
operative follow‐up data was collected from three visit
times: initial postoperative visit (2–6 weeks), second
postoperative visit (>6 weeks postoperatively), and third
postoperative visit (most recent visit).

Surgeries were grouped into three categories endo-
scopic (ENDO), urethroplasty with local tissue flap
(ULT) and urethroplasty with free graft (UFG). ENDO
category included CPT codes: urethral dilation with fili-
form and followers or sounds (53660, 53661, 53665), cy-
stourethroscopy with dilation of urethral stricture
(52281), and cystourethroscopy with direct vision inter-
nal urethrotomy (52276, 52275). ULT category included:
meatotomy (53020); urethromeatoplasty with mucosal
advancement (vaginal advancement flap) (53450). ULT
also included urethroplasty, reconstruction of female

urethra with tubularized vaginal flap (53430), labia ma-
jora or labia minora (14040 and 14041). Other ULT in-
cluded bulbocavernosus flap (57311), gracilis flap
(15734). UFG category included reconstruction with free
graft including buccal, lingual mucosa, split thickness
skin and xenograft (53430, 15240, 15241).

Recurrence data was recorded at time of the second
and third postoperative visit. Recurrence was defined as
clinical diagnosis of stricture recurrence as assessed by
the physician. Data was also collected regarding treat-
ments performed for recurrent urethral stricture and
whether patients performed self‐obturation.

Descriptive statistics were used to describe the patient
population, medical history, prior stricture treatment,
preoperative diagnostic workup and intraoperative ap-
proaches. Kaplan–Meier methods were used to describe
time to urethral stricture recurrence, defined as the time
from date of surgery to the date of first documented
stricture recurrence. The log‐rank and Wilcoxon test for
equality compared time to urethral stricture recurrence
between surgery types.

To adjust for confounders, a Cox proportional hazard
model was fit for time to stricture recurrence. The Cox
proportional hazard model was adjusted for surgery type,
age at surgery, time from initial urethral stricture diag-
nosis to surgery, prior urethral stricture surgery, intra or
postoperative complication, history of diabetes, history of
lung disease, and abnormal tissue quality. Abnormal
tissue quality was a binary composite score assigning
patients with history of lichen sclerosus, straddle injury,
pelvic fracture, history of chronic intermittent catheter-
ization or pelvic radiation a score of 1 and all others a
score of 0. The Cox proportional hazard model was tested
using the Schoenfeld residuals and was not violated.

To account for missing data in the primary outcome,
recurrence of urethral stricture, we performed analysis
using previously published methodology which simulates
worst case (all observations with missing data had re-
currence) and best case (none of the observations with
missing data had recurrence) scenarios.6 Additionally,
we performed a subgroup complete case analysis, ex-
cluding women without recurrence data.6

Sensitivity analysis was planned based on the defi-
nition stricture recurrence. For the sensitivity analysis
recurrence was defined as whether the patient had
undergone treatment for stricture recurrence. This
sensitivity analysis included women who performed
self‐obturation as having recurrent stricture. Subgroup
analysis was planned to assess differences between ULT
and UFG recurrence rates by evaluating these procedures
separately from ENDO using the same Kaplan–Meier
and Cox models employed in the main analysis. To
evaluate for clustering of patients at each institution and

LANE ET AL. | 2435



evaluate for variance in recurrence based on institution
effect, we performed our Cox model with and without
institution as a cluster using robust methods.

Statistical significance was set at p< .05. All statis-
tics were performed in Stata version 16 (Stata, College
Station, TX).

3 | RESULTS

A total of 1051 patient charts were reviewed, and after
exclusions, 248 patient charts were extracted. Of these,
210 patients met the inclusion criteria (Figure S1). Pa-
tients were mostly Caucasian (73%) postmenopausal
(69%) and had a mean age of 56 years (SD 13) (Table 1).
Demographics were similar between patients undergoing

different types of surgery. Twenty‐three institutions
contributed data and the majority of institutions were
located within the United States (90%).

The most common primary presenting symptoms
were urinary retention/incomplete bladder emptying
(n= 50, 24%), weak urinary stream (n= 40, 19%), dysuria
(n= 32, 15%), and straining with urination (n= 18, 9%).
The etiology of stricture formation was unknown or
missing or idiopathic for 44% (N= 92), prior in-
strumentation (cystoscopy or non‐stricture urethral di-
lation) for 16% (n= 34), and catheter related for
n= 20 (10%).

The median number of preoperative diagnostic tests
per patient was 2 (IQR, 2,3). Cystoscopy was used to
identify urethral stricture in 87% of patients (n= 182),
Voiding cystourethrogram was used in 31% (n= 66) of

TABLE 1 Demographic, health, and urethral stricture history grouped by type of surgical procedure

Total Endoscopic
Urethroplasty with
local tissue flap

Urethroplasty with
free graft

N= 210 N= 75 N= 68 N= 67 p

Mean age at surgery (SD) 56 (13) 56 (15) 56 (12) 55 (12) .82

Race

Black or African American 31 (15%) 17 (23%) 4 (6%) 10 (15%) .07

White 153 (73%) 46 (61%) 58 (85%) 49 (73%)

Other 19 (9%) 8 (10%) 4 (6%) 7 (10%)

Unknown 7 (3%) 4 (5%) 2 (3%) 1 (1%)

Ethnicity

Hispanic/Latina 23 (11%) 6 (8%) 8 (12%) 9 (13%) .40

Non‐hispanic 177 (84%) 62 (83%) 59 (87%) 56 (84%)

Unknown or missing 10 (5%) 7 (9%) 1 (1%) 2 (3%)

Mean body mass index (kg/m2) (SD) 32 (31) 34 (46) 29 (6) 32 (24) .69

Current or prior tobacco use 69 (33%) 25 (36%) 29 (45%) 15 (27%) .14

Post menopausal 135 (64%) 51 (69%) 43 (67%) 41 (71%) .92

Diabetes (Type I or II) 30 (14%) 11 (15%) 8 (11%) 11 (16%) .78

History of lung disease (COPD, asthma) 35 (17%) 14 (19%) 9 (13%) 12 (18%) .67

History of post menopausal hormone
replacement therapy

18 (9%) 9 (12%) 6 (8%) 3 (4%) .26

Urinary incontinence at initial evaluation 80 (38%) 32 (43%) 30 (44%) 18 (27%) .045

Type of urinary incontinence*

Stress incontinence 16 (8%) 6 (8%) 7 (10%) 3 (5%) .71

Urgency incontinence 42 (20%) 17 (23%) 14 (21%) 11 (16%)

Mixed incontinence 16 (8%) 7 (9%) 5 (7%) 4 (6%)

Unknown 6 (3%) 2 (3%) 4 (6%) 0 (0%)

Abnormal local tissue qualitya 33 (16%) 12 (16%) 10 (15%) 11 (16%) .96

*Percentages may not add to 100% due to rounding.
aBinary composite assigning “abnormal” to those with lichen sclerosus, straddle injury, pelvic fracture, intermittent catheterization, and radiation.

2436 | LANE ET AL.



patients and urodynamics in 28% (n= 59). The location
of urethral stricture was most commonly in the distal
urethra (n= 94, 45%) and did not differ between treat-
ment groups (Table 2). The majority of women (n = 118,
56%) had prior treatment for urethral stricture;
urethral dilation in clinic was the most common
treatment (n = 83, 39%) whereas few had prior ure-
throplasty (n = 8, 4%). Of the 118 women who had
prior treatment for strictures, 59 (50%) had one pro-
cedure and an equal number (n = 59, 50%) had two or
more surgeries (Table 2).

The categories of surgery performed were evenly
distributed (ENDO, 36% [n= 75], ULT, 32% [n= 68],
UFG, 32% [n= 67]) (Table 1). The majority of endoscopic
surgeries were cystoscopy with dilation (88%). Ure-
throplasty with local tissue flaps primarily consisted of
vaginal advancement flap (44%) or tubularized vaginal
flap (41%). Urethroplasty with free grafts was primarily
dorsal onlay (94%) using buccal grafts (94%) (Table S1).
Few patients (9%, n= 19) underwent concomitant sur-
gery at the time of repair (Table 2). Among the 135 pa-
tients undergoing ULT or UFG, suprapubic tubes were
placed preoperatively in 19 (14%) patients and in-
traoperatively in an additional 19 (14%) (Table 2).

The median follow‐up time was not significantly
different between groups (ENDO, 18; ULT 12; UFT
14 months, p= .51). Overall, 64% of women remained
recurrence free (n= 115/180) at a median follow‐up of
14.6 months (IQR, 3–37) (Table 2). Recurrence data was
missing for 30 women. In unadjusted analysis, recur-
rence free rates at 12 months were significantly different
between surgery categories (68% ENDO, 77% UFG, and

83% ULT) (Figure 1). When we performed complete case
analysis, excluding women with missing recurrence,
there was no difference in reported outcomes on Kaplan
Meier nor Cox Models (Table S5). Similarly, best case and
worst case scenario imputation for observations with
missing recurrence did not show a difference in our
findings (Table S6). There were no differences in number
at risk between each group in the Kaplan‐Meier model
throughout the total follow‐up time.

In the adjusted Cox model, recurrence rates con-
tinued to be significantly different between surgery ca-
tegories, with women undergoing ULT having a 66% less
risk of recurrence, and those undergoing UFG having a
49% less risk of recurrence compared to those undergoing
endoscopic treatment (ENDO: Ref ULT: HR 0.34 [95% CI
0.17‐0.69], p= .003) (UFG, HR 0.51 [95% CI, 0.28–0.92],
p= .03) (Table 3). On sensitivity analysis, we defined
urethral stricture recurrence as patients who underwent
treatment for recurrence, including six patients per-
forming self‐obturation who were not previously con-
sidered as recurrence. Based on this definition, 68 (32%)
women had stricture recurrence. In unadjusted analyses,
there remained differences between stricture recurrence
between the three groups (12 months stricture free rates:
ENDO: 68%, UFG 77%, ULT 84%) (Table S2B). However,
in the Cox analysis the difference between ENDO and
UFG did not reach statistical significance (ENDO: Ref
ULT: HR 0.32 [95% CI, 0.16–0.65], p= .002) (UFG: HR
0.58 [95% CI 0.32‐1.02], p= .06) (Table S2A).

On subgroup analysis when comparing ULT to
UFG directly (excluding ENDO), the recurrence rates
did not differ significantly between those undergoing

FIGURE 1 Kaplan Meier curve: time to
urethral stricture recurrence by type of
surgery performed
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ULT and UFG regardless of definition of recur-
rence (Recurrence defined as clinical diagnosis: ULT:
Reference; UFG: HR 1.4; 95% CI, 0.70–2.98; p = .32;
Recurrence defined by need for further treatment:

ULT: Reference; UFT: HR 1.8; 95% CI, 0.88–3.63;
p = .11) (Table S33A,B).

To account for clustering of patients at each institu-
tion, we performed a Cox model with and without

TABLE 2 Urethral stricture history, treatment outcome and follow‐up based on surgery type

Endoscopic
Urethroplasty with local
tissue flap

Urethroplasty with
free graftTotal

N= 210 N= 75 N= 68 N= 67 p

Median number of years between
diagnosis and surgery (IQR)

1 (0–6) 0 (0–2) 1 (0–5.5) 2 (0–10) <.001

Location of urethral stricture

Distal 1/3 94 (45%) 36 (48%) 32 (47%) 26 (39%) .34

Mid 1/3 57 (27%) 14 (19%) 20 (29%) 23 (34%)

Proximal 1/3 20 (10%) 7 (9%) 5 (7%) 8 (12%)

Missing 39 (19%) 18 (24%) 11 (16%) 10 (15%)

Prior treatments for urethral stricture

Any prior treatment 118 (56%) 32 (44%) 41 (60%) 45 (67%) .02

Urethral dilationa 83 (39%) 22 (29%) 30 (44%) 31 (46%)

Endoscopic in ORa 58 (28%) 17 (23%) 18 (26%) 23 (34%)

Urethroplastya 8 (4%) 0 (0%) 3 (4%) 5 (7%)

Number prior treatments for urethral strictures

None 92 (44%) 43 (57%) 27 (40%) 22 (33%) .04

One 59 (28%) 17 (23%) 22 (32%) 20 (30%)

2 or more prior surgeries 59 (28%) 15 (20%) 19 (28%) 25 (37%)

Suprapubic tube placement

Placed preoperatively 19 (14%) – 13 (19%) 6 (9%) –
Placed intraoperatively 19 (14%) – 7 (13%) 12 (18%)

Concomitant surgery

Incontinence procedure 4 (2%) – 3 (5%) 1 (1%)

Other procedure 15 (7%) – 11 (15%) 4 (6%)

Median follow‐up time in
months (IQR)

14.6 (3‐37) 18 (2, 39) 12 (2, 31) 14 (4, 41) .51

Recurrent stricture

Recurrence 65 (31%) 31 (41%) 13 (19%) 21 (31%) <.001

No Recurrence 115 (55%) 27 (36%) 45 (66%) 43 (64%)

Missing 30 (14%) 17 (23%) 10 (15%) 3 (5%)

Treatment for recurrent stricture 69 (32%) 32 (43%) 13 (19%) 24 (36%) .002

Any complication from intraop to last visit

No complications 181 (86%) 68 (91%) 58 (85%) 55 (82%) .35

At least 1 complication 29 (14%) 7 (9%) 10 (15%) 12 (18%)

De novo stress urinary incontinence

Yes 11 (5%) 3 (4%) 5 (7%) 3 (4%) .41

No 97 (46%) 28 (37%) 27 (40%) 42 (63%)

Missing 102 (49%) 44 (59%) 36 (53%) 22 (33%)

Subsequent anti‐incontinence surgery 6 (3%) 1 (2%) 4 (6%) 1 (2%) .13

Note: Data are presented as mean (SD) or median (IQR) for continuous measures, and n (%) for categorical measures.
aSum of rows may be more than total because patients could have more than one type of prior treatment
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institution and found that there was no significant dif-
ference in the result of the model (Table S4). We also
found that stricture location (distal, mid, or proximal
urethra) did not vary by surgery type nor influence re-
currence rate (Table 2). To ensure a parsimonious model,
we excluded institution and stricture location as covari-
ates from our final analysis.

The rate of overall urinary incontinence at pre-
sentation was 38% (n= 80) (Table 1). The majority of
women with baseline incontinence had urgency incon-
tinence (n= 42, 20%) with few presenting with stress
(n= 16, 8%) and mixed incontinence symptoms (n= 16,
8%) (Table 1). While there were overall higher rates of
incontinence in the ENDO and ULT group compared to
UFT, the type of incontinence did not differ between
surgical approaches (Table 1). Postoperatively, the
overall rate of de novo stress urinary incontinence was
low (5%, n= 11) with few patients undergoing sub-
sequent anti‐incontinence procedures (3%, n= 6) and
did not differ between groups (Table 2). Urinary in-
continence data was limited by high levels of miss-
ing data.

The association between abnormal tissue quality
and the risk of recurrence is uncertain. In the primary
model we find that there is an increased hazard ratio
among women with abnormal tissue quality, however
the estimate has wide confidence intervals and does
not reach our a priori standard for statistical sig-
nificance (HR, 1.85 [95% CI, 0.97–3.52], p = .06)
(Table 3). In the sensitivity analysis, where recurrence
is defined as need for further treatment, the effect of
abnormal tissue quality is less pronounced (HR, 1.61;
95% CI 0.84–3.07; p = .15) (Table S2).

4 | DISCUSSION

In this retrospective, multi‐institutional study of 210 women
who underwent surgical treatment for female urethral
stricture 67% of women remained stricture free at a median
follow‐up of 14.6 months. On adjusted and unadjusted
analysis, the time to recurrence was significantly different
between surgical techniques with endoscopic management
having the poorest outcomes.

Our data parallels prior published data on outcomes
of urethral stricture treatment, showing the poorest
outcomes among women treated with endoscopic man-
agement (success rates 14%–58%).2,3,7 Taken together,
this data supports the conclusion that endoscopic
approaches to the treatment of female urethral stricture
are less durable than urethroplasty and that women
with urethral stricture disease should be offered
reconstructive treatment options at presentation.

While we found a difference in the risk rate (hazard
ratio) of recurrence between urethroplasty with local
tissue flap versus free graft, our subgroup analysis com-
paring ULT and UFG directly did not show a significant
difference in recurrence. This underscores the point that
both ULT and UFG have lower risk of recurrence than
ENDO, but no significant difference between the two
techniques are apparent. Prior literature has found si-
milar rates of success among ULT and UFG repairs as we
report in our studies. In 2003 Flisser and Blaivas reported
retrospective outcomes on 72 women who underwent
ULT for urethral pathology (including fistula and stric-
ture) and found this to be successful for all but five pa-
tients (93% recurrence free at median follow‐up of 18
months).8 However, it is challenging to compare our

TABLE 3 Cox proportional hazard model for time to female stricture recurrence

n= 188, 63 recurrences Hazard ratio Std. Err. (95% Confidence interval) p

Surgery type (ref: endoscopic)

Urethroplasty local tissue flap (ULT) 0.34 0.12 0.17 0.69 .003

Urethroplasty free graft (UFG) 0.51 0.15 0.28 0.92 .03

Age at surgery 0.995 0.01 0.97 1.02 .64

Time from diagnosis to surgery 1.02 0.01 0.99 1.05 .20

Diabetes (ref: no) 0.86 0.37 0.37 1.99 .72

Lung disease (ref: No) 1.11 0.41 0.53 2.29 .79

History of prior stricture surgery (Ref: Yes) 0.66 0.20 0.36 1.20 .17

Tissue quality (Ref: normal)a 1.85 0.61 0.97 3.52 .06

Intra or postop complication (Ref: none) 0.83 0.29 0.42 1.64 .59

aBinary composite assigning “abnormal” to those with lichen, straddle injury, pelvic fracture, intermittent catheterization, and radiation.
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results directly with this prior study, since only one pa-
tient in the cited series had primary urethral stricture.8

Rates of outcomes for UFG are variable in the literature,
ranging from 77% to 100% in series of between 1–39 pa-
tients.9 Pooled success among all 77 patients reported in
the literature was 83%.9 The largest series of cases of
UFG, a 2019 retrospective, multi‐institutional study of 39
women undergoing UFG (dorsal onlay, buccal mucosal
graft) found that 77% (n= 23) of women remained
stricture free (median time to recurrence 14 months)
which parallels our findings.9

Prior literature has not assessed risk factors for re-
currence in female urethral stricture disease. Data within
the male urethral stricture literature shows that strictures
due to lichen sclerosus or inflammatory etiologies are
associated with higher recurrence rates.10,11 In our model
the presence of abnormal tissue quality increased the
hazard ratio for recurrent stricture, however the con-
fidence intervals are wide and the finding did not reach
statistical significance on either our primary analysis nor
the sensitivity analysis.

De novo urinary incontinence following repair of fe-
male urethral stricture is concerning for both clinicians
and patients. There are reported cases of de novo urinary
incontinence following repair of urethral stricture.3,8,9,12

In this study, five percent (n= 11) of patients developed
de novo stress incontinence postoperatively and 3%
(n= 6) underwent subsequent incontinence surgery.
There was no difference in the rate of de novo incon-
tinence or incontinence surgery between surgical groups.
These rates are consistent with previously reported stu-
dies. Our data regarding incontinence is limited by
missing data and future studies addressing the rates of
incontinence in women treated for urethral stricture may
help provide more robust evidence to support clinical
decision making.

The presentation, etiology and workup of urethral
stricture among this diverse set of institutions were
consistent with prior descriptive studies.2,9,13 In our
study, patients most commonly presented with ob-
structive voiding symptoms and the most common
etiologies included prior instrumentation with catheters
or endourologic procedures. In light of the fact that there
is no standard diagnostic evaluation for female urethral
stricture, our study describes current practice patterns
among several institutions.12 The vast majority of provi-
ders utilize cystoscopy to identify female urethral stric-
ture and about one‐third of clinicians obtain voiding
cystourethrogram and one‐third obtain urodynamics.

These results should be interpreted within the context
of the study limitations. A strength of this study is the
volume and diversity of patients and institutions, which
represents real world outcomes for the largest series of

female urethral stricture disease to date. However, this
diversity may add heterogeneity to our findings and limit
generalizability. To address this, we performed our Cox
model with and without institution as a cluster using
robust methods and found no differences in our results.
This leads us to believe that the variance in stricture
recurrence rates is not due to institutional effects. An-
other limitation is that we were unable to adjust for
stricture characteristics in our model, such as stricture
length, density or location because data was missing for
19% of observations. This is likely due to the lack of a
good imaging modality of the female urethra such as
retrograde urethrography which is widely utilized in
men. Our finding that stricture location was not different
between surgery types and was not associated with re-
currence on bivariate statistics also supported the ex-
clusion of this variable to ensure a parsimonious
model (Table 2). Finally, this study did not include wo-
men managed solely as outpatients with office based
procedures, which may skew our patient population to
those with more severe stricture disease. Endoscopic
management had the poorest success rates across several
subgroup and sensitivity analyses to account for these
limitations. For this reason, reconstructive surgery rather
than even an initial endoscopic attempt at treatment
should be favored.

5 | CONCLUSION

Our data provide a multicenter pragmatic comparison of
contemporary surgical outcomes for different approaches
to female urethral stricture. Endoscopic management is
the least likely to yield a durable treatment compared to
those undergoing urethroplasty with either local flap or
free graft. The findings of this study provide data to in-
form and guide shared decision making when discussing
operative interventions with women who suffer from
urethral stricture disease.
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