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ABSTRACT

The limited coverage of female infravesical obstruction has led to the absence of a clear algorithm for the diagnosis and
treatment of urethral strictures in women. Currently, various treatment methods are used—from urethral dilation to ure-
throplasty—uwith their effectiveness and indications remaining the subject of ongoing discussion. The article discusses the
issues of etiology, diagnosis, and treatment of urethral strictures in women and examines the effectiveness of various in-
vasive methods for managing narrowing of the female urethra. The required information was searched in PubMed, Web of
Science, CyberLeninka, eLibrary, and Scopus databases for the period 1999-2022 using the following keywords: cmeto3
Meamyca (meatal stenosis), cmpukmypa ypempesl y xceHwuH (female urethral stricture), cmpukmypHas 6onesHs ypempol
(urethral stricture disease), seHmpanbHas ypemponaacmuka causucmol nososol 2ybel u enazanuwa (ventral urethroplas-
ty using labial and vaginal mucosa), dopcaneHas bykkaneHas ypemponaacmuka (dorsal buccal urethroplasty), nnacmuka
ypempel ockymoM cmeHku enazanuwia (urethral reconstruction using vaginal wall flap), 6yx#uposarue (urethral dilation),
obcmpykmugHoe ModeucnyckaHue y xceHwuH (female obstructive voiding), and uHgpasesukaneHas 06CmpyKYUS y HeHUUH
(female infravesical obstruction). It was noted that urethral dilation and internal optical urethrotomy are often used as initial
treatments and demonstrate satisfactory results, though they are associated with a relatively high recurrence rate. In patients
with partial urethral obliteration and recurrent stricture after previous interventions, subsequent surgical options may include
urethral reconstruction using flaps of the anterior or lateral vaginal wall, vestibular flaps, or free grafts (in dorsal or ventral
position). The choice of surgical technique may be influenced by several factors—Ilocation and length of the stricture, pres-
ence of trophic changes in the mucosa, mechanism of development, as well as the surgeon’s experience and preferences.
Urethrotomy and dilation may be used as initial treatment methods in some cases; however, in the presence of recurrence,
marked fibrotic changes, and significant stenosis, urethroplasty is considered more appropriate. Flap-based urethroplasty
techniques have demonstrated effectiveness and safety and may therefore represent a preferred treatment method for female
urethral strictures.
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AHHOTALUA

HepocTaTouHas ocBeLLEHHOCTb NPobiEMbI EHCKON MH(PaBE3NKabHOW 0DCTPYKLMM ABNISIETCA NPUYMHONA OTCYTCTBUA YETKO-
ro afropuTMa AMarHoCTUKM U fIEYeHUs CTPUKTYP YPETPbI Y XEHLWMH. B HacToslLee BpeMA UCMONb3YOTCS pasnnyHble MeToab
fleyeHnss — OT Aunatauum ypeTpbl A0 YPETPONAACcTMKY, MpY 3TOM WX 3PHEKTUBHOCTb M BapUaHTbl MPUMEHEHNS CTaHOBSATCS
npeAMeTOM AMCKyccum. B cTaTbe ocBeLLeHbl BOMPOCHI 3TUOIOMUM, AUArHOCTUKM U NIEYEHUS CTPUKTYP YPETPbI Y KEHLLMH, pac-
cMaTpuBaeTcs IQHEKTUBHOCTb PasMyHbIX METOA0B MHBA3UBHOTO JIEYEHUSA CYXKEHMS XEHCKOT0 MOYEMCIYCKaTeIbHOro KaHana.
Mouck HeobxoamMoii uHdopMaLwmm nposedeH B basax PubMed, Web of Science, CyberLeninka, eLibrary, Scopus 3a nepu-
o 1999-2022 rr. no cnefywoLWMM KITOYEBLIM CI0BaM: «CTEHO3 MeaTyca», «CTPUKTYPA YPETPbI Y KEHLUMH», «CTPUKTYpHas
bonesHb ypeTpbl», «BEHTPanbHas YPeTponacTMKa CM3WCTONM MOMOBOM rybbl M Blaranuwa», «AopcanbHas DyKKanbHas
YPETPONacTUKan», «MiacTMKa YpeTpbl JIOCKYTOM CTEHKM BRaranuiia», «byupoBaHue», «0BCTPYKTUBHOE MoYeucrycKaHue
Y JKEHLWMH», «MH(PaBe3nKabHas 00CTPYKLUMA Y IKeHLUMH». OTMeYeHo, YTo YacTo NepBUYHLIM METOOM JeYeHus ABSETCS
Aunataums ypeTpbl U BHYTPEHHSAS ONTUYECKas YPETPOTOMUS, UMeloLLMe YA0BNeTBOpPUTENbHbIE Pe3ynbTaTthl, HO OTAMYAIOLLM-
€cs A0CTaTOYHO BbICOKOM YacTOTOW peumaumBa. Y NaumMeHToK C YacTMYHOW obnuTepaumen ypeTpbl peLnamnBoM CTPUKTYpbI Mo-
Cne paHee MpOBeJEHHOro BMeLLATeNbCTBA B Ka4yecTBe CrefyloLLero 3Tana paccMaTpUBaloTCsl BapUaHThl MAAcTUKKU YpeTpbl
NOCKYTOM MepefHelt Unm BoKoBOW CTEHKM BRaranuila, npefABepys BnaranuLla Ui naacTuka cBO60AHBIM TpaHCMIAHTaTOM
(B [OpCanbHOM MM BEHTPANIbHOM MUcnofiHeHUU). [pn 3ToM BbIBop cnocoba onepaTMBHOIO JIEYEHUS MOXKET DObITb NPOAMKTOBaH
pa3nnYHbIMU haKTOpaMy — JIOKanM3aLMel CTPUKTYPbI, €8 NPOTSKEHHOCTBI0, HAIMYMEM TPOPUYECKUX U3MEHEHWIA CIU3UCTOM
0005104KM, MEXaHU3MaMM ee PasBUTKSA, OMbITOM UM MPeanoyTeHNsAMU xupypra. B KayecTBe MHMLMANbHOMO MeToAa SleyeHus
CTPUKTYPbI JXEHCKOM YpeTpbl B pAe CydaeB BO3MOXHO MCMO/b30BaTh YPETPOTOMUIO WU AMNaTauuio, 04HaKO Npu peumau-
Be 3ab0/1eBaHNSA, BbIPaXKEHHbIX PUBPO3HBIX M3MEHEHWSAX U 3HAYMMOM CTEHO3e LieNleco0bpasHo BbINOAHUTL YPETPONAACcTUKY.
MeToppl TOCKYTHO YpeTponIacTMKM AeMOHCTPUpPYIOT 3ddeKTUBHOCTL M Be30nacHOCTb, MO3TOMY MOTYT NpeAcTaBnsATh coboil
NpeAnoYTUTESbHBIA METOS, NIeYeHUs CTPUKTYP EHCKOW YpeTpbl.

KnioueBble cfioBa: CTPUKTYpa YpeTpbl Y JKEHLUWH; CTPUKTYpHas 00Me3Hb YpeTpbl; YPEeTPOTOMUS; YpeTponiacTuKa;
WHOpaBe3nKanbHas 06CTPYKLMSA Y KEHLLMH.
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Urethral strictures is a rare cause of anatomical in-
fravesical obstruction (IV0) in women. This is partly why
this issue is not adequately addressed in medical jour-
nals and is often underestimated. This leads to a lack
of clear clinical guidelines or diagnostic and treatment
algorithms. Consequently, clinicians who encounter this
problem in their daily practice frequently have to rely ex-
clusively on their expert opinion. Overall, among patients
with lower urinary tract symptoms (LUTS), the frequency
of anatomical urinary outflow obstruction is 3%-8% of
cases [1-4]. In turn, narrowing of the urethra is detected
in 4%-13% of patients [1, 2, 4, 5]. This condition may
cause pronounced symptoms that significantly impair
quality of life and lead to complications.

A urethral stricture is one of the intraluminal ana-
tomical causes of IVO in women [3, 4]. In many cases,
the etiology may be iatrogenic. For example, fibrosis may
develop after urethral dilation, traumatic catheterization,
excision of a urethral diverticulum or urethral caruncle,
suturing of a urethrovaginal fistula, implantation of a
suburethral sling for stress incontinence, as well as af-
ter radiation therapy in the pelvic region [1, 3, 6]. Some
publications state that possible causes of the urethral
stricture in women may include a specific inflamma-
tory process (tuberculosis), lichen sclerosus, urethral
carcinoma, fibroepithelial polyp, leiomyoma, as well as
complications after transurethral resection of a bladder
tumor, removal of a sacrococcygeal teratoma, or conse-
quences of sex reassignment surgery [1, 3].

The diagnosis of IV0 and urethral stricture in women
is currently not systematized. The reason is frequently
attributable to an inaccurate stereotypical approach dur-
ing the outpatient stage, a consequence of the low in-
cidence of this pathological condition. The complaints
reported by patients are nonspecific and may result from
IVO complications. These include frequent urination, dif-
ficult or interrupted urination, straining during urination,
a feeling of incomplete bladder emptying, urgency with
urinary incontinence, as well as periodic episodes of uri-
nary tract infections [7]. Consequently, when women with
LUTS seek medical care, the presence of IVO, including
that caused by urethral strictures, should be excluded.
Voiding disorders are detected in 50%—-60% of women
with recurrent urinary tract infections and are manifested
by a decrease in urination rate and/or an increase in re-
sidual urine [8]. Some data suggest that up to 42% of
patients with symptoms of an overactive bladder have
IVO detected by urodynamic testing [9-11].

A bladder ultrasound can provide additional infor-
mation about structural changes associated with long-
standing IV0, such as detrusor hypertrophy and the
presence of stones and bladder diverticula. The amount
of residual urine is a significant criterion indicating dys-
functional voiding and/or IVO. Another important nonin-
vasive test for urinary dysfunction is uroflowmetry, which
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involves the assessment of maximum and average uri-
nary flow rates, curve patterns, and interpretations using
the Liverpool nomogram. This method has a sensitivity of
50%-100% and a specificity of over 70%.

A combination of endoscopic and radiological ex-
amination methods helps establish a final diagnosis. In
some cases, significant stenosis of the urethral lumen
can complicate invasive urethral procedures. Urethrocys-
toscopy may be performed while calibrating the urethra
with bougies to determine the diameter of the urethral
stenosis. However, vigorous urethral dilation should be
avoided prior to cystoscopy. For example, some clinical
cases have been described in which symptoms improved
in patients with dysfunctional urination after urethral
dilation, even though this pathological condition is not
strictly an anatomical stricture [1, 3]. However, there is
no consensus on whether urethral calibration is effective
in diagnosing female IVO. Various threshold values for
the bougie diameters used in calibration are indicated,
ranging from 12 to 20 Fr. However, most authors con-
sider a diameter of less than 14 Fr to be a stricture cri-
terion [12].

A final diagnosis of IVO in women can be made by
conducting a urodynamic pressure-flow analysis. This in-
vasive procedure requires a thorough evaluation, inclu-
ding the patient’s symptoms, the results of an objective
examination, entries from a urination diary, uroflowmetry
indicators, and residual urine volume. A urodynamic
picture similar to urethral stricture is often detected in
patients with dysfunctional micturition. Under these cir-
cumstances, urethroscopy under anesthesia should be
performed for a differential diagnosis [13].

A comprehensive search for contemporary surgical
treatment methods for female urethral stricture was
conducted using major scientific databases, including
PubMed, Web of Science, CyberLeninka, eLibrary, and
Scopus. The search spanned from 1999 to 2022 and in-
cluded the following keywords: cmero3 meamyca (me-
atal stenosis), cmpukmypa ypempsl y HeHwuH (female
urethral stricture), cmpukmypHas 6one3Hs ypempel (ure-
thral stricture disease), 8eHmpanbHas ypemponaacmuka
causucmol nonogold 2ybel u enaeanuuwia (ven-
tral urethroplasty using labial and vaginal mucosa),
dopcaneHas bykkaneHas ypemponaacmuka (dorsal
buccal urethroplasty), ypemponnacmuxka nockymom
cmeHku enazanuuia (urethral reconstruction using
vaginal wall flap), 6yxcuposaHue (urethral dilation),
obcmpykmugHoe MoyeucnyckaHue y xeHuwuH (female
obstructive voiding), and MBO y xexwuH (female in-
fravesical obstruction). Based on the search results,
30 scientific papers relevant to the subject query were
selected.

In cases of female urethral stricture, the diagnosis and
treatment may present significant challenges. The most
common initial treatments are minimally invasive
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Table 1. Results of dilation and urethrotomy in the treatment of female urethral stricture
Average duration Average time
Author, year of N;::::; r ") Tr:\::i:oednt Efficacy of follow-up, to recurrence,
P months months
AL. Smith et al. (2006) [14] 7 Urethral dilation 57% 21 -
AN. Romman et al. (2012) [15] 93 Urethral dilation 51% Lb 8
J.G. Blaivas et al. (2012) [16] 17 Urethral dilation 6% 52 5
XB.Jin et al (2012) [17] 30 Internal optical 83% 60 -
urethrotomy

P. Zhang et al. 2014) [18] 8 Internal optical 84.5% 27 -

urethrotomy

procedures, such as urethral dilation/calibration and in-
ternal optical urethrotomy (Table 1). Smith et al. [14] pre-
sented the results of urethral dilation in seven women.
The follow-up period averaged 21 months, with positive
outcomes observed in 57% of cases [14]. Romman et al. [15]
reported positive outcomes in 51% of patients follow-
ing dilation to 41 Fr. The authors defined a successful
outcome as a combination of the ability to urinate in-
dependently, a reduction or disappearance of LUTS, and
the absence of the need for further urethral dilation or
any other intervention. Blaivas et al. [16] presented the
outcomes of primary urethral dilation for strictures in
17 patients. Of these, only one patient did not require
additional treatment. The urethral calibration is relatively
uncomplicated and can be performed under local anes-
thesia in outpatient settings. One of the main disadvan-
tages of this procedure is the high risk of periurethral
fibrosis, which requires repeated dilation procedures.
Moreover, its efficacy decreases with each subsequent
procedure. Additionally, there are descriptions of cases in
which urethroplasty outcomes worsened in patients with
a history of multiple dilations. Overall, the frequency of
positive outcomes after dilatation may be as high as 58%,
though it is typically lower [3, 12].

Some authors began considering internal optical ure-
throtomy to be the primary treatment option. This type
of surgical intervention, which is similar to the one used
for men, was employed for short strictures in the middle
part of the urethra. The stricture was typically cut at the
3 and 9 o’clock positions. However, some authors added
incisures at the 12 o'clock position. In 2012, Jin et al. [17]
treated 30 women with urethral strictures using a modi-
fied transurethral incision technique. All patients showed
significant improvement, with no evidence of recurrence
for at least five years following the procedure. In 2014,
Zhang et al. published the results of their treatment of
patients, achieving positive long-term outcomes in 84%
of cases [18]. Overall, optical urethrotomy has demon-
strated a satisfactory efficacy of 60%—-80% over a three-
year follow-up period, with a re-intervention rate of up
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to 18%. The main disadvantage of this method is the risk
of developing stress urinary incontinence [19]. However,
the need for repeated urethral dilations and internal op-
tical urethrotomy frequently necessitates multiple vis-
its to the physician. Furthermore, these procedures do
not address the underlying problem. Treatment is pal-
liative and may lead to the progressive development of
periurethral fibrosis. This may result in stricture recur-
rence and the need for more extensive interventions.
Another controversial practice is urethral dilation or
urethrotomy based solely on symptoms of urinary out-
flow obstruction, rather than confirming the presence
of a stricture. Most authors do not recommend this ap-
proach because there is a high risk of stress urinary
incontinence [20].

The principles of urethral reconstruction differ be-
tween men and women. This is due to a significantly
shorter length and anatomical features of the urethra in
women. Specifically, the striated muscle fibers of the ure-
thral sphincter are positioned outside the smooth muscle
layer along nearly the entire length of the urethra [12].
Many authors consider urethroplasty to be the method
of choice in cases of partial urethral obliteration and/or
stricture recurrence after previous interventions. There
are meatolplasty and several types of urethroplasty, in-
cluding those that use a flap from the anterior vaginal
wall (Blandy technique) or lateral vaginal wall (Orandi
technique), or vestibular flap (Montorsi technique), as
well as urethroplasty with a free graft using either the
dorsal or ventral approach. The advantages of using lo-
cal (vaginal) flaps include their mobility, sufficient vas-
cularization, and the ability to be moved with minimal
complications [12].

For short urethral strictures, making a longitudinal
ventral incision through the stricture can substantially
widen the urethral lumen. According to the Heineke—
Mikulicz principle, the incision made after longitudinal
dissection of the stricture can be sutured transversely.
However, this approach has not been widely adopted in
clinical practice. This technique is typically recommended
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Table 2. Results of different urethroplasty techniques in the treatment of female urethral stricture

Author. vear Number Treatment Efficac Average duration
Y of patients (n) method y of follow-up, months

Anterior vaginal wall flap 0

E.A. Gormley (2010) [20] 12 (®landy) 91.7% 36
" Anterior vaginal wall flap 0

F.F.Onol et al. (2011) [5] 10 (Blandy) 100% 36
, Anterior vaginal wall flap 0

J.G. Blaivas et al. (2012) [16] 10 (Blandy) 100% 24

SP. Petrou et al. (2012) [21] 11 Anterior vaginal wall flap 100% 227

(Blandy)

F. Montorsi et al. (2002) [22] 17 Vestibular vaginal flap 88% 12

M. Tanello et al. (2002) [23] 2 Lateral V(ggr;”nﬂl)‘A’ allflap 100% 24

A. Simonato et al. (2010) [24] 6 Lateral V(ggr'a”nadll)"v allflap 100% 708

S Buccal graft
R. Migliari et al. (2006) [25] 3 (dorsal) 100% 6
A, Tsivian, AA. Sidi (2006) [26] 3 B“(Zfilsg[)aﬂ 100% 27
Buccal graft

RK. Berglund et al. (2006) [27] 2 (ventral) 50% 24

C. Gozzi et al. (2010) [28] 4 L?b);ltggﬂ 100% 15

P. Rehder et al. (2010) [29] 8 Labial graft 100% 2%

(ventral)
Al-Shukri et al. (2022) [30] 1 Buccal graft 100% 12

for short strictures (up to 0.5 cm) of the urethral meatus.
When performing this procedure on a longer stricture, a
hypospadias-like condition of the meatus may be cre-
ated. This may lead to urine leakage into the vagina dur-
ing urination. The probability of a successful outcome is
generally high, up to 96% [6, 12].

In women undergoing urethroplasty, vaginal and labial
flaps, as well as buccal and lingual grafts, are quite suc-
cessful (Table 2). There are dorsal and ventral approach-
es. For example, Gormley [20] presented the treatment
outcomes of 12 patients who underwent urethroplasty
using a U-shaped Blandy flap of the anterior vaginal
wall (Fig. 1). All patients experienced improved urina-
tion and regression of symptoms, with no cases of stress
urinary incontinence. The method proved to be effective.
Only one patient required surgical treatment for blad-
der neck stenosis [20]. In 2011, Onol et al. [5] published
the treatment outcomes of ten patients who underwent a
similar U-shaped urethroplasty with a vaginal flap. Suc-
cessful outcomes were observed in all cases, with no
complications reported [5]. Later publications by Blaivas
et al. [16] and Petrou et al. [21] also demonstrated posi-
tive outcomes of their patients undergoing surgery, with
no clinically significant complications. In 2002, Montorsi
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et al. published a paper presenting the results of their
urethroplasty method using vestibular vaginal flaps in
17 women with distal urethral stricture [22]. An inverted
Y-shaped incision was made above the meatus. The distal
part of the urethra, measuring approximately 3 cm, was
separated from the clitoris and paraurethral tissues be-
tween the 9 and 15 o'clock positions. Subsequently, the
dorsal wall of the urethra was incised at the 12 o’clock
position until the healthy urethra appeared. The tip of the
vestibular flap was then sutured to the proximal end of
the opened urethra, and the base of the flap was sutured
to the vestibular mucous membrane (Fig. 2). The surgery
was effective in 88% of cases [22]. Meanwhile, Tanello et
al. [23] performed urethroplasty using a lateral vaginal
flap (Orandi flap). In this case, the ventral part of the ure-
thra was isolated and dissected until a normal mucous
membrane appeared. The flap of the lateral wall corre-
sponded to the length of the dissected urethra. The flap
leg was then mobilized so that it may be rotated toward
the incised portion of the urethra (Fig. 3). There were
only two patients, both of whom experienced success-
ful treatment outcomes without any complications. Later,
Simonato et al. [24] reported the successful treatment of
six patients using a similar urethroplasty technique.
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Fig. 2. Urethroplasty using the vaginal vestibule flap (Montorsi technique).

S - - -

|

Fig. 3. Urethroplasty using the lateral vaginal wall flap (Orandi technique).

Many studies have demonstrated the advantages of
buccal mucosa grafts over skin flaps for urethroplasty
in men. However, there are currently no data comparing
urethroplasty results using buccal flaps versus vaginal
or labial flaps in women [1]. In 2006, Migliari et al. pub-
lished the results of urethral reconstruction using buccal
grafts via the dorsal approach in three patients. First, a
semilunar incision was made above the meatus. Then,
dissection was performed between the clitoral body and
the dorsal part of the urethra. The dorsal part of the ure-
thra was incised until healthy mucosa appeared. Then,
the graft was inserted into the urethra with the mucosa
facing inward, and its edges were sutured to the incised
urethra. The sutures were meticulously placed to secure
the paraurethral tissues, ensuring the graft’'s optimal

Tom 15,02, 2025
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fixation (Fig. 4). Successful outcomes were reported in
all cases [25]. Additionally, Tsivian and Sidi [26] present-
ed the results of successful urethroplasties using buccal
grafts in two patients via the dorsal approach. In con-
trast, Berglund et al. [27] employed a ventral approach
to reconstruct the urethra using a buccal graft. According
to the proposed method, the graft was taken according
to the size of the stricture. Then, the surrounding spongy
tissue was brought together to form a vascularized bed
(Fig. 5). Successful results were achieved in half of the
operated patients.

In 2011, Gozzi et al. published the results of urethro-
plasty using a labial graft via a ventral approach, with
positive outcomes achieved in all cases [28]. Concur-
rently, Rehder et al. [29] shared their experience using a
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Fig. 4. Dorsal approach for graft urethroplasty.

Fig. 5. Ventral approach for graft urethroplasty.

labial graft with a ventral approach on eight women. All
patients achieved successful outcomes, with no clinically
significant complications reported. Additionally, Russian
sources cite urethroplasty using buccal grafts, as docu-
mented by Al-Shukri et al. in 2022. The case of a patient
with complete urethral obliteration and an inability to uri-
nate independently was described. Cystostomy drainage
exacerbated the patient’s poor quality of life. The patient
underwent a successful urethraplasty with a buccal flap
using the dorsal approach. There were no reported com-
plications, and one year after surgery, the patient was
still urinating independently [30].

Importantly, dorsal urethroplasty may be necessary in
cases of severe scarring of the ventral wall. This option is
preferable for strictures affecting the sphincter area and
extending to the bladder neck. In dorsal urethroplasty
for women, the graft possesses a well-vascularized bed,
which significantly reduces the risk of urethrovaginal fis-
tula formation and meatal hypospadias. When consider-
ing the ventral approach, the following are of primary
importance: the technique’s relative simplicity and the
absence of risk to the clitoris and its neurovascular bun-
dles, the sphincter complex, and the pubourethral liga-
ments. Urethroplasty may also be combined with sling
installation to correct incontinence.

Currently, there is no consensus on the most effective
method for treating urethral strictures in women. When
choosing a treatment strategy for patients, important
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factors include the anatomical features of the stricture,
such as its location and length, how easily it can be ac-
cessed, the length of the healthy proximal urethra, the in-
tegrity of the bladder neck, and the surgeon’s experience
and preferences. For women with true urethral stricture,
it is recommended that dilation or urethrotomy be used
reasonably. It is advisable that urethroplasty should be
planned immediately for patients with severe initial ste-
nosis or those who experience disease recurrence after
dilation. Notably, the efficacy of most treatment methods
is unclear due to the limited clinical data. This allows the
surgeon to choose an approach based on individual expe-
rience and surgical skills. Flap urethroplasty techniques
have been shown to be effective and safe and appear to
be the preferred treatment for most women with urethral
strictures. However, developing an algorithm to select
the optimal treatment method requires extensive clinical
data and a detailed analysis.
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