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Conclusion Urethroplasty in its various forms has dem-
onstrated in the present series the highest cure rate for the 
treatment of recurrent urethral stricture.
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Introduction

Urethral strictures in females are considered rare, and there 
is a lack of consensus regarding diagnosis and treatment. 
Up to 8 % of female patients with lower urinary tract symp-
toms (LUTS) are diagnosed with bladder outflow obstruc-
tion (BOO), and a urethral stricture is demonstrated in 
4–13 % [1–4], i.e., 0.32–1 % of women with LUTS.

The presenting symptoms are variable and non-specific. 
Poor flow, urine dribbling, recurrent UTIs and urethral pain 
are commonly observed, but storage LUTS are not unusual 
[5]. Thorough investigation is essential for diagnosis, to 
plan appropriate treatment, and to exclude differential diag-
noses such as malignancy, functional BOO and urethral 
diverticulum. Uroflowmetry with measurement of the post-
void residual (PVR) represents the first level investigation, 
while urethroscopy and videourodynamics are performed 
to confirm the presence of a urethral stricture, its location 
and to exclude concomitant conditions of the lower urinary 
tract. An MRI of the pelvis may also be performed to assess 
for anatomical abnormalities of urethral or periurethral tis-
sues or features suggestive of malignancy.

Several treatments have been reported and include dil-
atation, urethrotomy and meatoplasty for short or distal 
strictures. Patients undergoing urethral dilatation, typi-
cally the first-line treatment, require further intervention in 
more than 50 % of cases [4]. In those who have a history 
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of recurrent stricture, a further intervention is required in 
73 % [4]. In cases of severe or recurrent stricture, a urethro-
plasty is indicated and small series have reported success 
rates ranging between 80 and 100 % [6, 7]. There are dif-
ferent techniques of urethroplasty based on flaps and grafts. 
The vaginal flap urethroplasty is performed using a reverse 
U-shaped anterior flap that replaces the urethra at the level 
of the stricture as a ventral or dorsal inlay to restore an 
adequate caliber. A common graft used for female urethro-
plasty is the buccal mucosa. An adequate size graft is har-
vested from the inner cheek and is sutured to the healthy 
urethra proximally and distally to the stricture. In this case, 
the vascular supply is guaranteed by the spongiosa and fur-
ther support can be achieved, harvesting a Martius fat pad 
that will represent the vascular bed for the graft.

In the present study, we report our experience with the 
management of severely symptomatic, urethral strictures in 
twenty-six female patients referred with refractory LUTS. 
We assessed the etiology, presenting symptoms and out-
comes of the different treatments performed for this diffi-
cult group.

Methods

We retrospectively reviewed our prospectively gathered 
outpatient and videocystometrogram (VCMG) databases 
(N = 535) for all female patients referred to our center 
with refractory LUTS during the time period January 1, 
2007, and December 31, 2014. A detailed clinical history 
was gathered to highlight the presenting symptoms and the 
possible causes for the stricture. In particular, the presence 
of urethral pain, recurrent UTIs, overactive bladder (OAB) 
symptoms, stress urinary incontinence (SUI) and reduced 
flow were documented. The preoperative evaluation proto-
col performed in our institution (also for the patients diag-
nosed elsewhere) included physical examination, a flow 
rate with PVR and a cystourethroscopy in all patients. A 
VCMG was performed for all 22 patients requesting ure-
throplasty (85 %) but not for those requesting continued 
endoscopic management. An MRI of the pelvis was also 
performed in 14 (53 %) of these patients who had worri-
some physical findings suggestive of possible malignancy. 
The VCMG was performed with a filling rate of 50 ml/min 
of contrast solution through a 6-Fr dual lumen catheter. 
Fluoroscopy images were recorded every 100 ml of blad-
der filling and during the voiding phase. Urethrographic 
evidence of urethral ballooning proximal to a segment of 
narrow urethra and a detrusor pressure at Qmax (pDetQ-
max) > 2 × Qmax were considered diagnostic for a ure-
thral obstruction (Solomon-Greenwell pressure flow nomo-
gram [8] (Fig. 1). A diagnosis of stricture was only made 
in those patients with elevated VCMG pressure flow and 

radiographic evidence of BOO on voiding study (if possi-
ble) combined with cystoscopic evidence of an anatomical 
stricture.

Direct visualization with cystourethroscopy was per-
formed in all patients in our institution. Patients with 
VCMG pressure flow and radiographic evidence of BOO 
without evidence of anatomical stricture went on to have 
urethral pressure profilometry (N = 46, 8.5 %) to assess 
for functional sphincteric BOO. Dynamic urethral pressure 
profile (UPP) was performed using a 9-Fr catheter with-
drawn along the urethra with a mechanical arm at a rate 
of 1 mm/sec using a perfusion rate of 50 ml/min, and the 
maximal urethral closure pressure (MUCP) was calculated 
from the average of three consecutive measurements. A 
value of MUCP = 92 patient age in years was considered 
within the normal range [9].

In our practice, patients with newly diagnosed urethral 
stricture are offered a urethral dilatation or a urethrotomy 
in the first instance. For patients with a recurrent stric-
ture, urethral dilation or urethrotomy with post-procedure 

Fig. 1  a Videourodynamic image showing proximal urethral balloon-
ing during the voiding phase suggesting outflow obstruction; b vid-
eourodynamic trace in a patient with urethral stricture showing flatten 
flow (green line) and raised detrusor pressure (pink line)
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weekly intermittent self-dilatation (ISD) or a repair with 
meatoplasty for distal strictures or a urethroplasty with 
buccal mucosal graft (BMG) or vaginal flap are offered.

The outcomes of urethral stricture treatment have been 
classified according to the treatment received. Uroflowme-
try and PVR were performed in all patients postoperatively. 
All urethroplasty patients were requested to have VCMG 
at 3 months post-surgery to assess for urodynamic relief of 
obstruction, but only 10 (38 %) agreed to this. Success was 
defined as resolution of bladder outlet obstruction (BOO) 
as determined by: resolution of voiding symptoms with no 
requirement for further urethral dilatations or intermittent 
self-catheterization, improvement in flow rate and post-
void residual and resolution of BOO on VCMG when avail-
able. Secondary outcome measures were cure of pain and 
OAB symptoms, improvement in frequency of UTI’s and 
development of new-onset SUI.

Results

Twenty-six (4.9 %) female patients referred with LUTS 
were diagnosed with a urethral stricture in this 8-year 
period (mean age 45.8 years; range 30–71). Urethral stric-
ture was diagnosed in another institution in twenty patients 
(77 %): Nineteen (73 %) failed previous urethral dilata-
tions/urethrotomies, and in one patient (4 %) a previous 
V–Y plasty was not successful. Thirteen patients (50 %) 
were performing intermittent self-dilatation (ISD) on a reg-
ular basis prior to being treated in our department.

Previous urethral instrumentation including traumatic 
catheterization was the most common cause of urethral 
stricture (n = 11; 42 %) followed by traumatic vaginal 
delivery in 4 patients (15 %). Strictures were idiopathic 
in 11 patients (42 %). The preoperative symptoms are 
reported in Table 1. The most frequent complaint was a sig-
nificantly reduced flow (93 %), but recurrent UTIs, urethral 
pain and obstruction induced OAB were not uncommon.

The urethral stricture was identified with cystoscopy in 
all patients. Reduced flow was confirmed with uroflowme-
try in all 26 patients (average Qmax = 9.5 ml/sec, range 
7–32 ml/sec). The VCMG was performed in the 22 patients 
considering urethroplasty and was diagnostic of BOO 
in all: A pDetQmax > 2 x Qmax was reported for every 
patient (average pDetQmax = 51 ± 21 cmH20; average 
Qmax = 10 ± 6 cmH20), while proximal ballooning to the 
stricture was evident in the 18 patients (84 %) able to void 
in a standing position. The remaining four patients were 
only able to void in a sitting position, and screening of the 
voiding phase was not possible. Preoperative detrusor over-
activity (DO) and SUI were urodynamically diagnosed in 
6 (23 %) and 2 (8 %) patients, respectively. A pelvic MRI 
was performed in 14 patients for the indications described. 
No tumors or other pelvic abnormalities were noted. Inter-
estingly, the MRI was able to identify a urethral stricture in 
86 % of these cases (n = 12).

Eight patients (31 %) decided to opt for a cystoscopy 
and urethral dilatation (6 new presentation and 2 recurrent 
strictures); 1 (3.8 %) chose a urethrotomy (recurrent stric-
ture); and 1 (3.8 %) with a recurrent distal stricture chose a 
meatoplasty. Sixteen patients with recurrent stricture were 
treated with a urethroplasty using a buccal mucosal graft 
(BMG) in 14 cases (54 %) and a vaginal flap in 2 (8 %).

The treatment outcomes have been gathered after a mean 
follow-up of 35.6 months (range 15–96), and the results are 
reported in Table 2.

The most satisfactory results have been achieved with 
an open urethroplasty. Both patients in whom a vaginal 
flap was used have had no recurrence of their stricture to 
date. Their postoperative uroflowmetry showed an average 
Qmax of 18.5 ml/sec (range 12–25) and an average PVR 
of 15.5 ml (range 0–31). In the same group, pain and OAB 

Table 1  Preoperative symptoms reported by the 26 patients treated 
for a urethral stricture

Symptoms N (%)

Poor flow 24 (93)

Recurrent UTIs 11 (42)

Urethral pain 10 (38)

Hematuria 4 (15)

OAB 13 (50)

SUI 1 (4)

Table 2  Outcomes reported 
according to the treatment 
performed (/= symptom 
not reported by the patient 
preoperatively)

Vaginal flap Meatoplasty Urethrotomy Dilatation BMG urethroplasty

Cure of pain N (%) 1 (100) 0 (0) / 0 (0) 4 (67)

Cure of stricture 2 (100) 0 (0) 1 (100) 0 (0) 13 (93)

Cure of OAB 1 (100) 1 (100) 0 (0) 0 (0) 1 (20)

Cure of UTIs 0 (0) 0 (0) / 0 (0) 7 (88)

Further urethral dilatations 0 (0) 0 (0) 0 (0) 4 (50) 1 (8)

Need of ISD 0 (0) 1 (100) 0 (0) 5 (63) 1 (8)

New-onset SUI 0 (0) 0 (0) 0 (0) 0 (0) 3 (23)
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symptoms resolved after surgery and neither patient needed 
further urethral dilatation, ISD or developed SUI.

For the 14 patients treated with a BMG urethroplasty, 
there has been no evidence of recurrent stricture in 93 % 
of patients and 67 % reported a resolution of urethral pain. 
Postoperative uroflowmetry showed an average Qmax of 
16.2 ml/sec (range 6–37) and an average PVR of 58 ml 
(range 0–170). Cure of recurrent UTIs was achieved in 
88 % of the patients complaining of this symptom before 
surgery, and only 1 patient (8 %) required a further ure-
thral dilatation for a recurrent obstructive stricture occur-
ring 26 months post-surgery. New-onset mild SUI was 
diagnosed in 3 patients (23 %) but did not require further 
intervention and settled with pelvic floor muscle training 
(PFMT).

Of the 8 patients who had a urethral dilatation under our 
care, resolution of urethral pain was not achieved in any. 
A temporary improvement was seen with uroflowmetry in 
4 patients (50 %) (average Qmax 20 ml/sec range 10–38, 
average PVR 20 ml range 0–56), but all the patients needed 
further dilatations (50 %) or regular intermittent self-dila-
tations (63 %), and for this reason their stricture has been 
considered to have recurred.

Discussion

Urethral strictures in females are considered rare, but there 
is an increasing interest in this condition. The incidence 
of BOO is reported to be 2.7–8 % in female patients with 
voiding LUTS [1]. Excluding concomitant conditions, 
such as cystocele or functional obstruction, BOO can be 
caused by a urethral stricture in 4–13 % of female patients 
[2, 3], i.e., urethral stricture may be the cause of BOO in 
0.1–1.0 % of female patients. In the present series, we 
report a higher incidence, with 4.9 % of all female patient, 
presenting with LUTS having a urethral stricture, which is 
likely related to the fact that our institute represents a high-
volume tertiary referral center with experience in the surgi-
cal management of female urethral strictures. In this time 
period, NHS England HES data indicate that urethral stric-
ture was the main diagnosis in 54,302 finished consultant 
episodes (admissions for treatment) and that these patients 
underwent 63, 345 treatments for their stricture during this 
time period (on average 1.2 procedures per person). These 
treatments were: 62,069 urethral dilatations (98 %), 1175 
urethrotomies (1.9 %) and 380 urethroplasty (0.16 %) [10].

There remains a lack of consensus regarding the diag-
nosis of female urethral stricture, with definitions varying 
between different authors. Calibration of the urethra rep-
resents the most common criteria, but significant differ-
ences among studies are evident. Branner [11] reported 
that a calibration < 20 Fr can be considered pathologic 

and should be treated, while Smith et al. [12] in a series 
of 7 female patients treated with urethral dilatations and 
ISD defined a urethral stricture as a fixed anatomical nar-
rowing between the bladder neck and distal urethra of 
<14 F preventing catheterization. Osman et al. [4] in a 
recent systematic review described the urethral stricture 
as ‘a symptomatic anatomical narrowing of the female 
urethra based on direct visualization and/or radiological 
evidence and/or urethral calibration with the exclusion of 
other competing etiologies.’ In our study, the diagnosis 
was based on clinical, urodynamic and cystoscopic find-
ings, while a pelvic MRI was performed in selected cases 
to exclude other conditions causing the obstruction. The 
VCMG was demonstrated to be a reliable investigation 
showing the pathognomonic urethral ballooning proxi-
mal to a segment of narrow urethra in 82 % (100 % of 
all patient who were able to void while standing screen-
ing). This ballooning was associated with pDetQmax > 2 
x Qmax in all the patients who had this investigation. 
A cystoscopy was performed to confirm an anatomical 
stricture and all patients showed a segment of narrow 
urethra preventing the passage of a 17-Fr cystoscope.

Osman reviewed 16 retrospective studies. He reported 
among the 221 patients included that the majority of the 
strictures were idiopathic (49 %), while trauma or previous 
instrumentation was documented in 7 % and 39 %, respec-
tively [4]. In our series, similar results have been observed 
with an incidence of idiopathic stricture of 42 %; iatrogenic 
strictures were evident in 11 patients (42 %); and previous 
trauma was documented in 15 % of the patients. Osman 
also reported that 96.9 % of patients had previously under-
gone urethral dilatation, and 3.1 % had a previous failed 
urethroplasty [4]. We have reported results consistent with 
this literature in terms of previous treatments: 73 % of our 
patients presented with a recurrent stricture following previ-
ous failed dilatations/urethrotomies, and in 1 patient (4 %) a 
urethroplasty was performed previously in a different center.

The success rate of endoscopic treatments is higher for 
newly diagnosed urethral stricture compared to redo pro-
cedures. After a mean follow-up of 47 months, patients 
treated with a repeat urethral dilatation are stricture free in 
only 27.2 % of cases, whereas the chances in success are 
reported to be closer to 60 % for primary cases [4]. Rom-
man et al. [13] reported the outcomes of 49 patients who 
underwent progressive urethral dilatation up to 41 Fr and 
found an overall success rate of 49 % after 46 months; the 
failure of the procedure was demonstrated to be higher in 
the group of patients already treated with a urethral dila-
tation compared to patients in which it was performed 
for the first time (39 vs 17 %) after a mean follow-up of 
8 ± 12 months.

Blavias reported a success rate for urethral dilatations in 
only 6 %, and 16 of the 17 patients included in his series 
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required further urethral dilatations or a urethroplasty [7]. 
Smith demonstrated a success rate of 57 % after 21 months 
in 7 patients treated with urethral dilatation but all the 
patients included continued to perform ISD daily after 
surgery. Our results are consistent with the literature, and 
a poor outcome has been observed particularly in patients 
with a history of recurrent strictures: None of them were 
successfully treated with this technique, and a redo dila-
tation was necessary in 50 % despite performing regular 
self-dilatation.

Female urethroplasty using graft or flap has provided 
satisfactory results, but the series available are small, and 
the mean follow-up is lower than that for urethral dilata-
tion. Montorsi showed a success rate of 88 % after a mean 
follow-up of 12 months in 17 patients treated with a vaginal 
flap for a distal urethral stricture [14]. Similar outcomes are 
reported by Onol and Blaivas with the same technique after 
a follow-up of 36 and 53 months, respectively [6, 7]. Only 
2 patients had a vaginal flap urethroplasty in our center, and 
in both cases complete cure of the stricture was observed; 
after a mean follow-up of 31.5 months, none of the patients 
required ISD or further procedures. The majority of the 
patients reported in the present study have been treated 
with a ventral onlay BMG urethroplasty. In this group, 
we have observed the most convincing results in terms of 
cure of the stricture, cure of pain and improvement of UTI 
in 93, 67 and 88 %, respectively, at a mean follow-up of 
12.1 months. Postoperatively we have documented 3 cases 
of mild SUI which resolved with conservative treatment. 
The low risk of SUI following the ventral incision of the 
urethra is explained by the horseshoe-shaped female ure-
thral sphincter, which is composed mainly of fibrous tissue 
at the 6 O’clock position minimizing the risk of inconti-
nence following Urethrotomy in this position. Onol reports 
a success rate of 100 % in 6 patients treated with a BMG 
and Martius fat pad at 17 months postoperatively [6]. The 
same success rate was reported by Blaivas and Castillo in a 
total of 5 patients treated with a BMG at 25 and 18 months 
of follow-up, respectively [7, 15].

Conclusion

Urethral stricture is present in 4.9 % of all women present-
ing with LUTS to our centre, and this is far commoner than 
previously reported. There is not a homogenous definition 
or diagnostic criteria for female urethral stricture, and its 
treatment represents a challenging reconstructive urologi-
cal problem and includes urethral dilatation, urethrotomy 
and various forms of urethroplasty. Female patients with 
a urethral stricture were treated with urethral dilatation or 
urethrotomy in 31 % and urethroplasty in 69 % with tempo-
rary improvement in flow, no improvement in urethral pain 

and no cure of urethral stricture in those women having ure-
thral dilatation or urethrotomy and improvement in flow in 
100 %, cure of pain in 67 % and cure of stricture in 93 %.
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