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Abstract

Background: Bladder outlet obstruction (BOO) is an uncommon entity in women. The incidence is only 2.7-8% of
women referred for voiding symptoms. It is common to treat female urethral strictures by repeated urethral dilata-

tions with subsequent self-intermittent catheterisation, which often leads to stricture recurrence. We aim to review
the technique and outcomes of Dorsal vaginal graft Urethroplasty (DVGU) to manage urethral strictures in females.

Methods: This study is a retrospective chart review of 24 women with urethral stricture who underwent dorsal vagi-
nal graft urethroplasty by a single surgeon. Patients were selected based on history, physical examination, uroflow-
metry, urethral calibration, urethroscopy and voiding cystourethrography. We compared the pre- and postoperative
values of variables such as the peak flow (Qmax), post-void residual (PVR) and self-reporting satisfaction score.

Results: Mean (range) age of the patients was 46.54 (38-55) years. The mean PVR was 6.35 ml/s and 148.12 ml/s,
respectively. The mean Qmax before and after surgery was 6.35-25.12 ml/s, respectively (p < 0.05). The mean PVR
decreased from 148.12 ml (preoperative) to 41.67 ml (postoperative) (p < 0.05). Before and after surgery, the mean
calibration size was 12.76 F and 24.50 F, respectively (p < 0.05). Self-reported satisfaction score (Patient Global impres-
sion of improvement) showed that five (5) patients scored 1 (very much better), sixteen (16) patients scored 2 (much
better) and three (3) patients scored 3 (a little better). Three women (12.5%) had stricture recurrence. Two of them got
stabilised with initial soft dilatation, and the third women required continued self-catheterisation. Overall, the success
rate was 87.5% with a mean (range) follow-up of 22.62 (12-36) months.

Conclusion: Dorsal onlay vaginal graft urethroplasty is a simple, safe and practical approach to treat female urethral

stricture with a reasonable success rate. It can be considered as a first-line option for definitive repair.
Keywords: Female urethral stricture, Dorsal onlay, Vaginal graft urethroplasty

1 Background

Bladder outlet obstruction (BOO) is an uncommon
entity in women. The incidence is only 2.7-8% of women
referred for voiding symptoms [1]. Female urethral stric-
ture (FUS) is a more rare subgroup of female BOO and
accounts for only 4-13% cases of female BOO [2, 3].
Compared to male strictures, this lower incidence is
attributed to the shorter length, straighter course, greater
anatomical mobility, and the protection provided by
the bony symphysis over its entire length [4]. There is
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considerable uncertainty in diagnosing FUS due to lack
of agreed-upon criteria for FUS diagnosis. Urologists
often use various factors such as symptoms, urethral
meatal appearance, history of difficult instrumentation,
urethroscopy, radiography and supportive urodynamic
standards to diagnose FUS [5]. Although Urethral dilata-
tion (UD) has long been used as the only method to treat
this condition, this practice is often considered overused
and unnecessary, posing a considerable expenditure on
the healthcare system [6, 7]. However, in recent years,
there has been an increasing interest in female urethro-
plasty using multiple approaches to achieve a perma-
nent cure. Most of the studies on female urethroplasty
are of descriptive nature with small sample size. The two
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landmark developments in this field are dorsal urethroly-
sis by Petrou et al. [8] in 1999 and dorsal onlay autolo-
gous vaginal graft by Tsivian and Sidi [9] in 2006. In this
current series, we describe the technique of dorsal onlay
vaginal graft urethroplasty (DVGU) with its impact on
the flow rate, symptom improvement, success rate and
complications.

2 Methods

2.1 Study design: retrospective review

We identified the records of all women who underwent
dorsal onlay vaginal graft urethroplasty (DVGU) from
January 2015 to October 2017 by a single surgeon and
retrospectively reviewed. Full Institutional Review Board
approval was obtained, and informed consent from the
patients was taken.

2.2 Caseselection

Patients were selected based on a combination of sub-
jective symptoms and objective criteria which included
a) Irritative and voiding urinary symptoms, b) Poor uri-
nary stream with a peak flow rate (Q-max)<12 ml/s c)
Urethral calibre<16 F d) cystourethroscopic finding
of a fixed, localised area of urethral narrowing e) Void-
ing cystourethrography (VCUG) showing narrow mid
and distal urethra with dilated proximal urethra f) High
PVR (>50 ml.) with no other bladder pathology and f)
Absence of any cystocele, rectocele or genital prolapse on
thorough pelvic examination.

2.3 Perioperative evaluation

We took a detailed history and physical examination
focusing on demographic data, urinary flow, history of
UTI, QOL questionnaire (Patient Global Impression
of Symptom severity 'PGI-S’ scale) and gynaecologic
examination. Uroflowmetry, PVR (post-void residual
volume), VCUG, any pertinent upper tract imaging (if
available). Urethrocystoscopy with a 6.5 F paediatric
scope was done before surgery, and the calibration size
was recorded. As most of the patients were referred from
other surgeons, they already had VCUG with them. We
performed VCUG only on those who did not have it
previously. However, we did not rely much on VCUG in
our study (due to inadequate filling of the urethra with
inconsistent results) and used it infrequently as a con-
firmatory diagnostic tool. Rather, we preferred to use
Paediatric Urethroscope 6.5 F in all cases to diagnose and
define the extent of the stricture. We did not use urody-
namics to assess the bladder contractility and pressure-
flow relationship as all of our cases were straightforward
with a history of multiple prior dilatations with obvious
stricture found on urethroscopy and calibration. We used
the self-reported symptom score using the 'PGI-S’ scale
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(patient global impression of severity Questionnaire), a
1-item questionnaire designed to assess the patient’s per-
ception of disease severity (urinary symptoms) before
any intervention or treatment. It is a 4-point scale scored
as (1) Normal (2) Mild (3) Moderate and (4) Severe. After
surgery, we used the self-reported PGI-I scale (patient
Global impression of Improvement Questionnaire)
assessment, physical examinations, urinary flow rate and
PVR to assess the results. PGI-I is a 1-item questionnaire
designed to evaluate the patient’s impression of urinary
symptoms changes after the intervention compared to
the preoperative state. It is a seven-point scale scored as
(1) Very much better (2) Much better (3) A little better
(4) No change (5) A little worse (6) Much worse or (7)
Very much worse.

2.4 Operative description
The patient is prepared in the modified dorsal lithotomy
position under spinal anaesthesia. The operative field,
including the vagina, is adequately cleaned and draped
with strict aseptic measures (anus was adequately cov-
ered and excluded from the operative area). Clotrimazole
vaginal pessaries are used for two days before the opera-
tion for preparation of vaginal graft harvesting. A Prelim-
inary cystourethroscopy is done with a 6.5 Fr paediatric
cystoscope to assess the stricture length and extent. Next,
a 0.038-inch size guidewire is placed inside the bladder
and gradual calibration performed with sequential Teflon
urethral dilators up to 16 Fr size followed by a 16 Fr cath-
eter placement. This facilitates the ongoing dissection
into the retropubic space. Blind calibration with urethral
sound is avoided to minimise the risk of false passage.
Normal saline mixed with 1% adrenaline is injected into
the periurethral tissue to facilitate excellent haemostasis
during dissection (Fig. 1). An inverted U-shaped incision
is made dorsal to the urethral meatus from 3 to 9 O’clock
position (Fig. 2). Dissection is continued in the periure-
thral tissue (through the vestibular membrane) staying
close to the urethra with sharp scissors carefully avoiding
any damage to the bulbs and the clitoral body. Dissection
plane lies just dorsal to the urethra (3—9 O’clock position)
towards the pubic bone without violating the urethral
thickness and at the same time avoiding excessive lateral
dissection and consequent bleeding. Digital palpation
of the pubic bone helps to identify the proximal dissec-
tion point. This process of urethrolysis is carried through
the whole extent of the stricture and little proximal to it
(Fig. 3). We faced no difficulty in mobilising the urethra
by using this technique, and there was no incidence of
urethral injury or perforation in our series.

A full-thickness urethrotomy (including the meatus) is
made dorsally (12 O’clock position) with a sharp dissect-
ing scissor. It should be extended through and proximal
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Fig. 3 Dorsal Urethrolysis

to the point of urethral stricture till healthy normal ure-
thra is encountered (Fig. 4). Stay sutures are taken at the
urethral angles to facilitate dissection. The urethral cath-
eter is now removed, and cystourethroscopy with a 17 Fr

cystoscope is done to ascertain the lumen’s adequacy and
rule out any proximal stenosis beyond the incision site.
This is followed by gradual calibration with Hegar’s dila-
tors up to 28 F to assure adequate patency.

Graft harvesting: Normal saline is injected in the left
lateral wall of the vagina in the subcutaneous space,
and a full-thickness vaginal wall is harvested with the
dimension little larger than the estimated stricture
length. The vaginal defect is closed with a running 2-0
absorbable suture. Haemostasis is optimised, and a
vaginal pack is placed. Although a significant number
of our patients are from the peri- or post-menopausal
group, the quality of vaginal mucosa was satisfactory,
and none needed hormonal replacement before or after
the procedure. Graft Anastomosis: The free graft is
defatted, trimmed (according to the estimated urethral
defect) and placed in normal saline. When retracted
with a nasal speculum, the urethral defect looks trian-
gular with the apex located at the 12 O’clock position.
The graft is now sutured in place. The graft’s mucosal
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Fig. 4 Dorsal Urethrotomy (12 O'clock position)

surface should face the urethral lumen while suturing
with two 4-0 polyglactin 910 (Vicryl) sutures. Each
suture is placed at the apex of the urethrotomy defect
(outside-in) and then onto the graft-apex (inside out)
(Fig. 5). One suture is to be run on the left side, and the
other suture is to be run on the right side, thus suturing
the left and right margins of the graft to corresponding
margins of the urethral defect (Fig. 5). In addition, two
to three 3—-0 polyglactin 910 (Vicryl) quilting sutures
are placed centrally (at 12 O’clock position) to attach
the graft to the periurethral tissue to minimise sliding
especially in the first 48 h. Quilting sutures minimises
the risk of graft migration and peri-graft seroma for-
mation, thus maximising the chances of inosculation,
capillary regrowth and a better 'take’! The graft’s redun-
dant tag is trimmed and tailored at the urethral meatus
to achieve a broad, slit-like meatal opening (Fig. 6). An
indwelling 16 F Foley catheter is placed in the bladder
to gravity drain. An overnight vaginal pack is intro-
duced. At two weeks, the patient returns for catheter
removal, clinical examination and soft calibration. The

calibration is designed to be soft and gentle to assess
the urethral calibre only and avoid any forcible dilata-
tion. Our follow-up protocol includes an assessment
of symptoms (voiding and storage), uroflowmetry and
PVR estimation every three months for the first year
followed by six monthly follow-up for the 2nd year and
then yearly. A soft and gentle calibration was done dur-
ing the first follow-up to assess the calibration size, and
no attempt was made for dilatation. We did not per-
form routine MCU in all the cases.

Our definition of successful reconstruction was a post-
operative Qmax greater than 15 ml /s with a self-reported
improvement in symptoms and a decrease in PVR. Our
definition of failure was the requirement of urethral dila-
tation or CISC at any time after the procedure.

We calculated the means, medians and percentages
of our study variables. The principal focus was on the
Qmax, PVR and QOL score pre- and postoperatively. We
compared the pre- and postoperative mean and median
values of Qmax and PVR using the Wilcoxon matched-
pairs signed-rank test with the associated p values). A P

Fig. 5 Vaginal graft suturing in progress
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Fig. 6 Completed meatal reconstruction

value of <0.05 was considered significant. Statistical anal-
ysis was done by R-Statistical software version 3.5.1.

3 Results

We identified twenty-four patients who underwent dor-
sal vaginal graft urethroplasty by a single surgeon for
urethral stricture disease. The mean age of our cohort
was 46.54 years (range 38-55 years), and the mean fol-
low-up period was 22.62 months (range 12—-36 months)
(Table 2). Nineteen of the 24 patients had >24 months of
follow-up. The strictures were idiopathic in all the cases.

Self-reporting QOL score using the PGI-S showed
that twenty out of 24 women graded their symptoms as
class 4 (severe) and four patients as class 3 (moderate). In
eighteen patients (75%), the strictures were located in the
middle one-third of the urethra, while only six (25%) had
both proximal and distal urethral involvement. The mean
stricture length was 1.32 cm (range 0.8—1.8 cm). Four of
the 24 patients had preoperative urethral calibration size
of <10 F while eight calibrated at 12 F. Ten women cali-
brated to 14 F while the remaining two women calibrated
to 16 F. Twenty-one of the 24 women had prior urethral
dilatation and were performing CISC. There were no his-
tory of preoperative stress or urge incontinence. Eighteen
of the 24 women had preoperative urinary urgency and
frequency. Sixteen of them had their symptoms resolve
after the surgery, while two continued to experience irri-
tative symptoms. There was no history of new-onset uri-
nary urgency after the procedure. Also, three of the 24
women had a history of recurrent UTIs before surgery,
which was resolved after the operation. There was no
incidence of postoperative new-onset UTIs.

The mean (range) and median (IQR) preoperative ure-
thral calibration size of our cohort were 12.67 (6-16) F
and 13 (2) F, respectively, while the mean (range) and
median (IQR) postoperative calibration size were 24.50

(22-28) F and 24 (2) F; the improvement (median 12 F)
is significant (p<0.05). The mean (range) and median
(IQR) preoperative Qmax were 6.35 (3.8—-8.4) ml/s and
6.65 (1.85) ml/s, respectively, whereas the mean (range)
and median (IQR) postoperative Qmax were 25.12
(19.6-30.4) ml/s and 25.80 (3.35) ml/s, respectively; the
improvement (median 18.8 ml/s) is significant (p <0.05).
Similarly, the mean (range) and median (IQR) preop-
erative PVR for our cohort were 148.12 (86-200) ml
and 145 (41.75) ml, respectively, while the mean (range)
and median (IQR) PVR decreased to 41.67 (10-125) ml
and 40 (21.25) ml, respectively; the amount of decrease
(median 105 ml) is significant (p<0.05). We used the
PGI-I score to assess self-reporting satisfaction after sur-
gery. It showed that five (5) patients scored 1 (very much
better), sixteen (16) patients scored 2 (much better) and
three (3) patients scored 3 (a little better). No patient
scored 4—7 (no change to very much worse).

The mean operative time was 87.50 min (range
70-120 min). No patient reported any significant postop-
erative pain, foul urethral discharge (infection) or signs of
graft necrosis (discolouration or sloughing of the graft).
There was no incidence of postoperative de novo stress
or urge incontinence.

At 1-year follow-up, all of the patients had satisfactory
Qmax over 19 ml/s with a significant improvement in
voiding and irritative symptoms. There were no reports
of vaginal narrowing or Dyspareunia. Although had an
adequate flow, four patients continued to have raised
PVR, but without any UTI or discomfort. Although
having an acceptable flow at one-year follow-up, three
women started to experience poor afterwards to reach a
Qmax<10 ml/s at 18-months follow-up. They required
dilatation by their local Urologists. All of them revealed
stricture recurrence at the proximal graft-urethral anas-
tomosis on urethroscopy. However, two of them got
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stabilised with weekly soft-dilatation (by Nelaton cath-
eter) over the next six months and did not require further
intervention. The third patient experienced a short-lived
response to repeated dilatations. However, she chooses
to have long-term CISC over redo-surgery. All in all,
according to our definition of failure, the failure rate
was 12.5% (3 out of 24 cases) at a mean follow-up of
22.6 months.

All data and materials are made available through
Tables 1, 2 and 3.

4 Discussion

Female urethral stricture (FUS) is a rare subset of female
BOO and is often underdiagnosed. Women with FUS
can experience both storage and voiding symptoms
that are often complicated by recurrent UTIs. Although
extreme condition like obstructive uropathy is rare, the
symptoms are usually of long duration with consider-
able impact on the quality of life [5]. The exact aetiol-
ogy of FUS is still unclear. Several authors attributed it
to infection, chronic irritation, repeated prior dilatation,

Table 1 Preoperative patient variables
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difficult catheterisation, urethral surgery or trauma [17,
18]. Osman et al. described FUS as: "A symptomatic, ana-
tomical narrowing of the urethra based on a failure of
catheterisation, urethral calibration, visual inspection, or
endoscopy or radiography” [3]. This definition guided us
to a great extent in deciding the exclusion criteria of FUS.
These are meatal stenosis, primary or functional bladder
neck obstruction, neurogenic bladder, pelvic irradiation,
urologic or gynaecologic malignancy or trauma. Besides
voiding difficulty, most of our patients also had irritative
symptoms. This is consistent with the findings of Bran-
nan [19], who reported that up to 35% of women with
irritative symptoms might have variable degrees of FUS.
FUS also poses a diagnostic dilemma for the Urologists.
In the absence of any strict diagnostic criteria, a combi-
nation of presenting symptoms and objective findings
are often used to attain a diagnosis [5]. Since a correct
preoperative diagnosis is a foundation for a right opera-
tive approach and its successful outcome, several authors
tried to define female BOO using different urodynamics
criteria. Victor W. Nitti et al. used a higher mean Pdet

Sl.no Age (years) Presenting symptoms Previous dilatation Qmax (ml/s) PVR (ml) Urethral Location of PGI-S
calibration (F)  stricture/length
(cm)
1 47 PF, ICV, FU Yes 6.2 150 10 Mid/1 4
2 52 PF ICV, FU No 3.6 200 6 Mid/1.2 4
3 38 PF, ICV, FU Yes 45 160 12 Mid/1.2 4
4 39 PF, ICV, FU Yes 6.0 175 14 Mid/1.3 4
5 55 PF,ICV, FU No 46 110 10 Mid/ + Distal/1.8 4
6 50 PF Yes 52 130 12 Mid/1 4
7 46 PF,ICV, FU Yes 6.8 86 12 Mid/1.1 4
8 48 PF ICV, FU No 7.8 200 10 Mid/1.5 3
9 52 PF ICV, FU Yes 7.5 155 14 Mid/1.4 4
10 45 PFICV,FU Yes, with OIU 4.5 140 14 Mid/1.2 4
1M 43 FU Yes 4.2 124 14 Mid + Distal/1.7 4
12 48 PF, ICV, FU Yes 56 125 12 Mid/1.3 4
13 50 PF, ICV Yes 7.2 160 12 Mid/1.2 3
14 51 PF, FU, Yes 7.0 180 16 Mid/1.5 4
15 42 PF, Recurrent UTI Yes 7.2 120 14 Mid/0.8 3
16 44 PF, ICV, FU Yes 7.6 130 14 Mid/1.2 4
17 42 PF, ICV, FU Yes 58 124 12 Mid + Distal/1.7 4
18 51 PF, ICV Yes 6.5 150 14 Mid + Distal/1.8 4
19 43 PF, ICV, FU Yes 7.3 165 14 Mid/0.8 4
20 47 PF,ICV, FU Yes 7.5 130 14 Mid/1.2 4
21 46 PF, ICV Yes 8.0 135 16 Mid/1.3 3
22 48 PF, FU, Recurrent UTI Yes 84 180 12 Mid + Distal/1.8 3
23 52 PF, ICV Yes, with OlU 6.5 200 12 Mid + Distal/1.7 4
24 38 PF, ICV, FU recurrent UTI Yes 7.0 126 14 Mid/1.1 4

Mid middle one-third, Distal distal one-third, PF poor flow, F French size, ICV incomplete voiding, UF urgency-frequency, PGI-S score patient global impression of

symptom severity 'PGI-S’scale [10]
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Table 2 Postoperative patient variables

Sl.no Follow-up Urethral calibration  Qmax (ml/s) PVR (ml) PGI-I score Need for Operative
(months) (F) dilatation time (min)

1 24 24 244 20 2 No 80

2 24 26 20.6 60 1 No 90

3 24 24 19.6 35 1 Yes 100

4 24 24 282 45 1 No 90

5 36 24 204 20 2 No 80

6 24 24 243 10 2 No 120

7 36 26 284 30 2 No 80

8 24 24 26.2 40 2 Yes 85

9 24 24 26.5 50 3 No 100

10 24 26 224 55 1 No 90

I 24 28 24.5 30 2 No 80

12 24 24 26.8 50 2 Yes 70

13 24 26 304 20 1 No 85

14 24 24 264 25 2 No 90

15 15 24 24.0 40 2 No 90

16 12 24 286 45 2 No 90

17 24 26 282 50 3 No 100

18 12 22 264 30 2 No 100

19 12 24 24.7 40 2 No 90

20 24 22 228 25 2 No 80

21 12 26 19.8 45 2 No 70

22 24 24 26.0 70 2 No 75

23 24 24 27.8 125 2 No 75

24 24 24 256 40 3 No 90

PGl-I score patient global impression of improvement questionnaire [10]

Qmax>42 cm H,O, low flow rates<9 ml/s with a high
PVR of 157 ml. for diagnosis [4]. In contrast, Defreitas
G A et al. stated that a Pdet Qmax >25 cm water with a
flow rate of <12 ml/s is sufficient to suggest obstruction
[20]. Similarly, Chassagne et al. also used the criteria of
Pdet Qmax>20 cm H,O with a Qmax <15 ml/s to define
female BOO [21].

Urethral calibration was one of the parameters used
to diagnose FUS. However, the lower calibre thresh-
old remains undefined. In 1951, Brannan et al, in his
monograph, stated that the typical female urethra usu-
ally accommodates 30F without difficulty and a narrow-
ing <20F usually suggests a pathological narrowing [19].
Powel and Powel et al. [17] used a 20 F calibre threshold
for diagnosis in 1949. This value has been reduced to 16
F by Weinberg et al. [22]. Schwender C E B et al. [23] and
Gormley et al. [18] further reduced the calibre thresh-
old to 12 F. We used a calibre threshold of 16 F as one of
the selection criteria. For diagnosis, we used a combina-
tion of subjective clinical symptoms and objective signs
such as uroflowmetry (Qmax), office urethral calibration,
bladder ultrasound (PVR), urethroscopy and VCUG. The

diagnostic criteria we adopted conform to those reported
by Keegan et al. [5] and are widely accepted. However,
we used VCUG infrequently as a diagnostic tool in our
study. The established hallmark feature of FUS on VCUG
is the finding of an abrupt narrowing of the urethra with
proximal dilatation. However, our observation is that
there is often an inadequate filling of the urethra with
inconsistent results.

Urodynamic tests are done less frequently and selec-
tively only to rule out bladder dysfunction in suspicious
cases such as high Qmax, raised PVR, SUI or adequate
urethral lumen to counsel patients regarding the predic-
tion of failure after urethroplasty. MRI or TV-US is also
done very selectively to support diagnosis and estimation
of the degree of periurethral fibrosis or any other local
pathology.

Successful management of FUS disease has been
reported using UD and CISC with surgery being reserved
for patients who have failed these minimally invasive pro-
cedures [6, 18].

So, it has been common among Urologists to try out
UD initially, sometimes on repeated occasions, before
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Table 3 Comparison between the pre- and postoperative variables

Sl.no Preoperative Postoperative Preoperative PVR (ml) Postoperative PVR (ml) Preoperative Qmax Postoperative

calibration (F) calibration (F) (ml/s) Qmax (ml/s)

1 10 24 150 20 6.2 244

2 6 26 200 60 3.6 206

3 12 24 160 35 4.5 19.6

4 14 24 175 45 6.0 282

5 10 24 110 20 46 204

6 12 24 130 10 52 243

7 12 26 86 30 6.8 284

8 10 24 200 40 7.8 26.2

9 14 24 155 50 7.5 26.5

10 14 26 140 55 4.5 224

1M 14 28 124 30 42 245

12 12 24 125 50 56 26.8

13 12 26 160 20 72 304

14 16 24 180 25 7.0 264

15 14 24 120 40 7.2 24.0

16 14 24 130 45 7.6 286

17 12 26 124 50 58 28.2

18 14 22 150 30 6.5 264

19 14 24 165 40 7.3 24.7

20 14 22 130 25 7.5 228

21 16 26 135 45 8.0 19.8

22 12 24 180 70 84 26.0

23 12 24 200 125 6.5 27.8

24 14 24 126 40 7.0 256

undertaking reconstructive surgery. However, repeated
over-dilatation may cause scarring, rapid recurrence with
increasingly dense stricture formation and the accompa-
nying risk of recurrent infections [23, 24]. Overall, the
success rate of UD has been meagre (only 47%) [3].

We describe our approach to female urethroplasty
using the suprameatal urethrolysis and lateral vagi-
nal wall free graft in a retrospective series with a mean
follow-up of 22 months. This technique was originally
described by Tsivian and Sidi in 2006 [8]. All the patients
included in our series presented with voiding and irri-
tative symptoms. Twenty-one of them (87.5%) had a
history of repeated urethral dilatations with a short-
lived response, and a desire for a permanent curative
treatment.

Currently, female urethroplasty has become a topic
of increasing attention. Multiple approaches using vari-
ous free grafts (the Buccal mucosal graft, lingual mucosal

graft, the vaginal graft) [8, 11, 12, 15, 16, 24] and local
pedicled flaps (labia minora and vestibular) [6, 18] have
been described in female substitution urethroplasty. We
preferred to use the technique of dorsal suprameatal ure-
throlysis, because it is easy to perform as well as it pro-
vides easier access to the ventral aspect for any future
anti-incontinence surgery [9]. In 1999, Petrou SP et al.
originally described the technique of dorsal ureterolysis
[9]. They showed that the female urethra could be dis-
sected off from the clitoral complex without injuring the
sphincter. We followed the same technique as Petrou SP
et al. in performing the urethrolysis. We undertook the
dorsal urethrolysis with urethrotomy as a first step before
graft harvesting, because it allows the visual assessment
of the severity and length of stricture which is crucial for
the estimating the dimension of the graft to be taken. A
critical advantage of the dorsal approach is the strong
mechanical support and good vascular bed provided by
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the clitoral-cavernosal tissue, minimising the risk of a
diverticulum formation [24]. Besides, the other potential
advantages are an up-directed urinary stream, minimal
risk of urethral hypospadias or urethra-vaginal fistula [24].

The original vaginal graft onlay technique by Tsiv-
ian and Sidi [8] influenced the subsequent researchers
in choosing vaginal epithelium in urethroplasty. Vaginal
graft fulfils most of the requirements of an optimal graft
[11, 12]. It is hairless, easily harvestable from the lateral
vaginal wall, cosmetically sound with minimal donor-site
morbidity and simple to perform (no requirement of tis-
sue tunnelling or flap rotation). It is also a full-thickness
graft with thick epithelium and high elastic fibres, natu-
rally wet and infection-resistant. The procedure can eas-
ily be done under spinal anaesthesia avoiding general
anaesthesia or nasotracheal intubation. Demerits of vagi-
nal graft are the potential risk of vaginal narrowing and
Dyspareunia. When there is vaginal mucosal atrophy or
vaginal stenosis, the graft quality suffers, and harvesting
is difficult. Labial grafts were used in three studies also
showed similar results [13-15]. To avoid the potential
risk of vaginal donor site morbidity and other demerits,
several authors have started using the buccal mucosal
graft (BMG) instead [24—29]. The success rate has been
reported as slightly higher (94%) compared to the vaginal
graft series (80%) [3]. However, the risk of oral donor site
morbidity and requirement of general anaesthesia are the
demerits of BMG.

We identified four studies where vaginal mucosa was
used as onlay graft during female urethroplasty [8, 11,
12, 16]. Steven P. Petrou et al. reported the use of DVGU
using Tsivian and sidi’s approach of dorsal urethroly-
sis [11]. The stricture-free rate was 73% after a mean
follow-up of 22.7 months. There was no incidence of
new-onset stress incontinence. The author opined that
in the absence of a clear consensus on the ideal recon-
structive approach, the dorsal vaginal graft (VG) ure-
throplasty could be used as a first-line approach. Singh
M et al,, in their retrospective review of 16 women with
mid-urethral strictures, reported their experience of
DVGU with 100% success rate over a mean follow-up
of 24.5 months [12]. No incidence of de novo incon-
tinence was reported in this series. Onol et al. shared
their experience of urethroplasty on 17 women [13]. Of
the 17 patients, 10 received anterior vaginal wall mucosa
inlay urethroplasty, whereas two patients received ven-
tral onlay BMG reinforced by Martius flap and another
two, a dorsal onlay BMG and the remaining two, a cir-
cular BMG reconstruction. The objective and subjec-
tive cure rate have been achieved in 17 (100%) and 15
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(88%) women, respectively, over a median follow-up of
24 months. The authors concluded that primary urethro-
plasty could be considered as a first-line option for the
treatment of FUS. The only prospective series till date in
FUS has been credited to Manasa et al. [16]. However,
it had the shortest mean follow-up of only 8.5 months.
They also reported about the sexual dysfunction issues
in women with FUS. This paper cited a 77% overall suc-
cess rate, with an improvement in female sexual func-
tion inventory (FSFI) score by 6.42 points. Overall, in
the four studies (total 42 patients) using vaginal graft,
the mean success rate was 87.48% with a mean follow-
up of 24.83 months. In all the four studies, the graft was
placed by dorsal onlay technique at 12 "O clock position
(Table 4).

Despite using short-term data of only 24 cases, the suc-
cess rate of our series is very competitive to other similar
approaches (Table 4). No patients in our series needed to
perform postoperative CISC as part of their treatment
plan as in other series [18]. Only three of our 24 patients
(12.5%) had a recurrence of symptoms. Thus, strictly
following our definition of failure, there was 12.5% fail-
ure at a mean follow-up of 22.62 months. However, we
observed some correlation between the preoperative
urethral calibre and the need of the postoperative dilata-
tion. All the three recurrences had their initial urethral
calibre less than 12 F. This observation may assist us in
setting patient expectation regarding the operative out-
come. We acknowledge that urodynamics could have
better been able to diagnose and document female BOO
and help predict the post-urethroplasty failure rate. Fur-
ther work on this topic is necessary for the future. Still,
those are also expected to be in the form of similar case
series only, as FUS is rare and most of the patients ini-
tially refuse to undergo reconstructive surgery. Dilatation
with CISC will continue to remain the initial approach, at
least for the present, till patients themselves insist for a
permanent cure in the form of definitive surgery. In this
context, a clear communication between the patient and
surgeon is essential before undertaking such a definitive
approach.

We acknowledge that this is a relatively small ret-
rospective series (a level 4 evidence) with a shorter
follow-up of 22.6 months. It may be argued that such
short-term data might not detect further deterioration
of graft and future re-stricture rate. However, the short-
term results in terms of patient satisfaction and the
overall outcome are encouraging. This study will sup-
port and contribute to the results of other similar vagi-
nal graft series.
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Table 4 Female urethroplasty (vaginal and labial graft) series
Study No. of Previous Technique Concomitant  Postop ISC  Stricture- Mean De novo Other
Patients intervention procedure free % follow-up incontinence complications
(months)
Tsivian and 2 Dilatation (all) Vaginal graft  No No 100 27 No No
Sidi [8] Dorsal Onlay
Petrou et al. 11 Dilatation (all) Vaginal graft  No No 73 23 No No
nn Dorsal Onlay
Singh et al. 16 Dilatation Vaginal graft ~ No No 100 24.5 No No
[12] (13) Dorsal Onlay
Urethrotomy
3)
Onoletal. 7 Dilata- Labia minora  No No 86 182 No No
[14] tion+ Ure- graft
throtomy (5) Ventral Inlay
Cystostomy
tubes (2)
Gozzi et al. 4 Dilatation (all) Labial graft No No 100 15 No No
[13] Ventral
approach
Rehderetal. 8 Dilatation (all) Labial graft No No 75 24 No NO
[15] Meatoplasty  Ventral
Q) approach
Manasaetal. 13 Dilatation (all) Vaginal graft  No No 76.92 85 No No
[16] Dorsal Onlay
Our study 24 Dilatation (all) Dorsal No No 87.5 22.62 No No
Vaginal
Graft
Onlay

ISCintermittent self-catheterisation

5 Conclusion

Dorsal onlay vaginal graft urethroplasty (DVGU) repre-
sents a simple surgical technique with good reproducibil-
ity and an effective low-morbidity reconstructive surgery
for FUS. The present experience shows that DVGU has
the potential to prove as one of the simple one-time cura-
tive options with a high success rate in female urethral
stricture disease, which is often considered a difficult-
to-manage problem requiring repeated dilatations and
CISC.
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