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Transobturator vaginal wall sling (Elgamasy 
technique) for the treatment of female stress 
urinary incontinence: a pilot study
Abdelnaser Khalifa Elgamasy1* 

Abstract 

Background Stress urinary incontinence (SUI) is a common social problem that affect about 4–35% of adult women 
adult. There are multiple surgical options for treatment of SUI but midurethral slings are the most effective and dura-
ble form of treatment. In this study, transobturator vaginal sling (TOT-VS, Elgamasy technique) was used to overcome 
the unique risks associated with synthetic mesh placement, as well as the higher rate of voiding dysfunction and har-
vest site complications associated with pubovaginal sling placement.

Objective  To assess the short-term outcome of transobturator vaginal wall sling (TOT-VS) for the treatment of SUI.

Materials and Methods This is a prospective study included 20 females who underwent TOT-VS placement for SUI 
from January 2021 to March 2022 at Tanta Urology Department–Tanta University Hospitals. Two-parallel longitu-
dinal vaginal mucosal incisions were performed 2 cm below the bladder neck, and 6 × 2 cm graft was harvested 
from the anterior vaginal wall, with a prolene suture on each side and fixed around the urethra via the transobturator 
rout. Patients were followed in the outpatient clinic after one week, two weeks, 3, 6 months and one year postopera-
tively. Outcomes were measured subjectively by the Bristol Female Lower Urinary Tract Symptoms (B-FLUTS) score 
comparing preoperative and postoperative scores and objectively by cough stress test.

Results The median age of patients was 42 years, and the median BMI was 30.0 kg/m2. The technique was per-
formed, and the patient was discharged the next day after surgery. Mean operative time was 50.5 ± 9 min. All patients 
completed B-FLUTS at the last follow-up. Compared to preoperative scores, all patients showed significant improve-
ment in all domains. Nineteen cases (95%) showed negative cough stress test 6 months postoperatively, and none 
of them suffered from severe (Clavien III-V) complications or required reoperation to release the sling. The procedure 
was failed in one case (5%). At one-year follow-up, no recurrence of SUI was recorded in any case.

Conclusion In the treatment of female stress urinary incontinence, transobturator vaginal wall slings can be a viable, 
autologous and cost-effective option with excellent short-term outcome, no recurrence, short operative periods, 
minor complications and short hospital stays.
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1 Introduction
Stress urinary incontinence (SUI) is the involuntary leak-
age of urine on exertion, or sneezing or coughing which 
is a common social problem with high prevalence as 
it affects between 4 and 35% of the adult women with 
higher rates in older women [1].
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There are a multiple options for the treatments of SUI 
but the most durable and effective method is midurethral 
slings [2]. There are of two types of slings, synthetic mesh 
and autologous sling that commonly harvested from 
rectus fascia, fascia lata and vaginal mucosa. In the last 
twenty years, the synthetic midurethral sling (MUS) has 
been considered the gold standard surgical treatment 
for index SUI patients after failure of conservative treat-
ments [3, 4].

Recently, after the initial Food and Drug Administra-
tion notification on mesh use in pelvic surgery, many 
healthcare providers and patients shift to the non-mesh 
alternatives in SUI surgery in spite of the proven safety 
and efficacy of MUS by SUFU/AUGS and AUA guide-
lines [5].

The autologous sling, obtained from the fascia lata, was 
first described in the 1930s, while the first use of rectus 
fascia sling was in the 1940s [6]. A fifty years later, Raz 
et al. first described the vaginal wall slings with reports of 
a 94.4% success rate at 4 years [7, 8].

Although the autologous pubovaginal sling is a surgi-
cal option for management of SUI [9, 10], it is associated 
with a risk of postoperative voiding dysfunction which 
also notable with synthetic sling placement via the retro-
pubic approach. This complication is less frequent with 
the transobturator approach [11].

In this study, TOT-VS (Elgamasy technique) was used 
to eliminate the unique risks associated with synthetic 
mesh placement, as well as the higher rate of voiding 
dysfunction and harvest site complications associated 
with pubovaginal sling placement. In this pilot study, the 
short-term outcomes of patients who underwent TOT-
VS were evaluated.

2  Materials and methods
Approval by the ethical committee review board 
(Approval code: 34,724/6/21) was done, and written con-
sents were obtained from every participant. This study 
was conducted according to the principles expressed in 
the Declaration of Helsinki.

In this prospective study, the outcomes of 20 female 
SUI patients who underwent TOT-VS placement for 
management of bothersome symptomatic SUI from Janu-
ary 2021 to March 2022 in Tanta Urology Department—
Tanta University Hospitals were evaluated.

Our objective is to assess the short-term outcome of 
transobturator vaginal wall sling (TOT-VS) for the treat-
ment of female stress urinary incontinence.

Inclusion criteria included female patients with SUI 
and clinically positive cough stress test. Also, female 
patients with mixed urinary incontinence with pre-
dominant stress component were included. Exclusion 
criteria included patients with history of failed previous 

anti-incontinence surgery, mixed urinary incontinence 
with prominent urge component, repeated transvaginal 
surgeries or massive complicated pelvic surgeries and 
cases with high post-voiding residual urine volume or 
presence of underactive detrusor, cases of grade 3 pel-
vic organ prolapse and presence of active urinary tract 
infection. Also, cases of previous pelvic irradiation and 
bleeding disorders were excluded.

Patients were assessed preoperatively with a history 
and physical examination, urinalysis, urine culture, 
24-hour urinary bad test, ultrasound measurements of 
post-void residuals, uroflowmetry, the Bristol Female 
Lower Urinary Tract Symptoms (B-FLUTS) score filled 
by the aid of the physician and urodynamic evaluation 
in case of mixed urinary incontinence. All female SUI 
patients agreed to proceed with TOT-VS following dis-
cussion of their available treatment options. All proce-
dures were performed by a single surgeon.

Steps as seen in the Additional file 1: video (Elgamasy 
technique):

Link:
Under spinal anesthesia, the patient was placed in 

the lithotomy position with external rotation of legs, 
draped as usual, and the Foley’s catheter 16 Fr. was 
inserted. We placed a vaginal retractor or four traction 
vaginal sutures and then used saline mixed with adren-
aline to hydro-dissect the anterior vaginal mucosa. 
Two-parallel longitudinal vaginal mucosal incisions 
were performed 2  cm below the bladder neck (about 
6 cm long and 2 cm wide). A combination of blunt and 
sharp dissections was used to separate the vaginal graft 
completely (Fig.  1). Dissection was then carried out 
bilaterally toward the inferior pubic rami.

Fig. 1 Two longitudinal vaginal wall incisions
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The graft was deflated and prepared by making multi-
ple longitudinal incisions in the mucosal surface followed 
by two prolene suspension sutures (No 1) at both lateral 
edges (Fig.  2). During the procedure, two stab incisions 
(2 cm) were made in the thigh at the level of clitoris, and 
a curved C-shaped trocar was passed twice (with 2  cm 
away between the upper and lower border of the thigh 
incision) through each obturator foramen under finger 
guidance and the prolene sutures of the vaginal graft were 
guided by the needle from the vagina back to the thigh. 
The graft was fixed to the periurethral tissue (with the 
smooth side of the graft over the urethra and the vaginal 
mucosal side outside) the by 4/0 vicryl sutures in order 
to prevent it from rolling around the urethra (Fig.  3). 
Tying of the prolene sutures at both sides was done with-
out tension (with an instrument was placed between the 
urethra and the graft to prevent overcorrection). In the 
presence of cystocele and/or rectocele, repair was done 
in the usual way. Finally, closure of the vaginal incision 
and insertion of a vaginal pack were done. Perioperative 
complications were evaluated using the Clavien-Dindo 
classification.

At postoperative day 1, the urethral catheter and vagi-
nal pack were removed, and the patient was discharged 
after ensuring normal voiding with insignificant post-
voiding residual (PVR). In the outpatient clinic, patients 

were followed up after one week, two weeks, three, 
6 months and one year. Urine analysis was routinely per-
formed with each visit. The first visit involves the assess-
ment of the vaginal incision and PVR by ultrasound, 
while in the second visit check the vaginal incision heal-
ing. Our last visit involved a subjective evaluation of the 
outcome based on B-FLUTS filled by the aid of the physi-
cian as well as an objective evaluation based on the cough 
stress test and uroflowmetry test.

2.1  Statistical analysis
All the statistical analyses were carried out with the 
Statistical Package for Social Sciences software (SPSS 
version 21). All statistical tests were two-sided, with a 
p-value < 0.05 considered statistically significant.

3  Results
During the timeframe of the study, 20 patients under-
went TOT-VS placement for SUI. Patients median age 
was 42.0 (39.0–50.75) years old with a median body 
mass index of 30.0  kg/m2 (25.0–33.0) as shown in 
Table 1. We had 3 cases with medical history of diabe-
tes mellitus, 2 cases with hypertension and 4 cases had 
both diabetes and hypertension as shown in Table  1. 
The mean parity of the included patients was 3.8 ± 1.37 
as shown in Table 1. The median preoperative uroflow 
was 24  ml/sec as shown in Table  2. Notably, all cases 
were performed for symptomatic stress urinary incon-
tinence, as verified on office cough stress test, number Fig. 2 Vaginal wall sling

Fig. 3 Vaginal wall sling around the urethra
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of daily used pad, and 24-h pad test with 14 cases with 
stress incontinence and 6 cases with mixed urinary 
incontinence with prominent stress component as 

shown in Table 1. For the filling, voiding, incontinence, 
sexual, and quality-of-life components of the preopera-
tive Bristol FLUTS, the respective medians were 3.5, 1, 
12, 1 and 16.5 as shown in Table 3.

Isolated sling placement was performed in 8 (40%) 
cases, Concomitant procedures included anterior and/
or posterior colporrhaphy (n = 12), The median opera-
tive times were 42 and 47.5  min when TOT-VS was 
performed alone or with POP repair, respectively, as 
shown in Table 4. No complications were encountered 
during the procedure. Any patient with active UTI was 
excluded preoperatively, none of our patients had posi-
tive culture in the preoperative assessment, and none of 
our cases presented by any symptoms of UTI postop-
eratively. All patients had normal urine analysis during 
the regular follow-up.

At the last follow-up appointment, all of the cases 
completed B-FLUTS and underwent uroflowmetry.

Regarding B-FLUTS score, there was significant 
improvement in all symptom and bother scores 
from baseline preoperative levels, including the fill-
ing (p =  < 0.001), voiding (p = 0.046), incontinence 
(p =  < 0.001), sexual (p = 0.012) and quality of life 
(p =  < 0.001) subscores as shown in Table  3, with no 
significant difference between the pre- and postopera-
tive Q-max (p = 0.080) as shown in Table 2; none of our 
cases continued to use pad except in one case (Table 5). 
All cases of SUI with cystocele and/or rectocele cured 
with no recurrence for either incontinence or pelvic 
floor prolapse (Table 6).

With regard to complications from vaginal wall 
sling placement, no patients required sling release 
for postoperative voiding dysfunction. Three patients 
had leg pain and responded well to the medical treat-
ment. Likewise, no patients suffered severe (Clavien 
III-V) postoperative complications. At the end of the 
study (one-year follow-up, Table  7), 19 patients (95%) 
remained continent and only one patient (5%) had posi-
tive cough test and considered failure.

Table 1 Baseline characteristics, diagnosis and examination

IQR: Interquartile range

Median (IQR) Range

Age 42.0 (39.0–50.75) 31.0–62.0

BMI 30.0 (25.0–33.0) 24.0–38.0

No %

Diagnosis SUI 14 70.0

Mixed UI 6 30.0

Comorbidities

DM 3 15.0

HTN 2 10.0

DM and HTN 4 20.0

Parity (mean ± SD) 3.8 ± 1.37

Median (IQR) Range

Number of pad/day 3.0 (2.0–4.0) 1.0–5.0

24-h pad test (gm) 72.5 (20.5–103.75) 17.0–120.0

Examination (Baden 
walker scoring system)

No POP 6 30.0

Grade 1 cystocele 2 10.0

Grade 2 cystocele 5 25.0

Grade 2 cystorectocele 7 35.0

Total 20 100.0

Table 2 Pre- and postoperative Q-max (ml/ min)

IQR Interquartile range; Z Wilcoxon signed ranks rest; p ≤ 0.05 (statistically 
significant)

Median (IQR) Range

Preoperative Q-max 24.0 (20.5–28.5) 18.0–35.0

Postoperative Q-max 22.5 (21.0–26.5) 18.0–35.0

Comparison between pre- 
and postoperative Q-max

z p

Post-, preoperative Q-max 1.749 0.080

Table 3 Preoperative and postoperative B-FLUTS after 6 months

IQR Interquartile range; Z Wilcoxon signed ranks rest; p ≤ 0.05 (statistically significant)

Preoperative Postoperative Comparison

Median (IQR) Range Median (IQR) Range z p

FS (filling) 3.5 (2.0–7.0) 2.0–10.0 1.0 (1.0–3.0) 0.0–5.0 3.955  < 0.001*

VS (voiding) 1.0 (0.0–2.0) 0.0–4.0 1.0 (0.0–2.0) 0.0–3.0 1.997 0.046*

Incontinence 12.0 (12.0–16.0) 11.0–17.0 1.0 (0.0–2.0) 0.0–4.0 3.936  < 0.001*

Sex 1.0 (0.0–3.75) 0.0–6.0 1.0 (0.0–2.0) 0.0–3.0 2.519 0.012*

QoL (quality of life) 16.5 (13.0–18.0) 12.0–18.0 1.0 (0.0–2.0) 0.0–3.0 3.930  < 0.001*
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4  Discussion
Urinary incontinence (UI) affects women of all ages and 
races. The most commonly reported type of UI is stress 
urinary incontinence (SUI), which occurs when exert 
effort, sneeze, or cough. In spite of the fact that all sub-
types of UI are a significant burden for individuals and 

healthcare systems, SUI is the most amenable to surgical 
correction [12].

Over the years, surgery to resolve this problem has 
become less invasive, and a variety of options are avail-
able. Among all of these options, mid‐urethral sling 
operations (either synthetic or autologous) are commonly 
undertaken to try and cure stress urinary incontinence 
[5, 9].

Autologous fascial slings, particularly the pubovaginal, 
had been the gold standard for the treatment of SUI for 
many decades, and they are the godfather of medurethral 
sling [13]. The synthetic mid-urethral sling became the 
gold standard treatment for SUI after its introduction. 
However, in July 2011, the FDA warned against the use 
of synthetic mesh in transvaginal pelvic organ prolapse 
repair due to reported complications [14]. Despite FDA 
notifications not including mesh used to treat stress uri-
nary incontinence, this warning forces many patients and 
healthcare providers for renaissance of autologous slings 
[15].

Although an autologous pubovaginal sling is an option 
for the management of SUI, it may cause postoperative 
voiding dysfunction [9, 10]. This is notable with synthetic 
sling placement via the retropubic approach. With the 
transobturator approach, this complication is less com-
mon [16].

Table 4 Operative time (minutes)

IQR Interquartile range

Mean ± SD Range Median (IQR)

(TOT-VS) + cysto 
and/or rectocele

50.5 ± 9.02 40.0–65.0 47.5 (41.25–60.0)

TOT-VS alone 43.4 ± 3.05 37.0–47.0 42 (39.5–47.0)

Table 5 Preoperative and postoperative pad test

p ≤ 0.05 (statistically significant)

Pad test (gm) Mean ± SD Range Median (IQR)

Preoperative 24-h pad 
test

65.8 ± 39.19 17.0–120.0 72.5 (20.5–103.75)

After 3 months 5.9 ± 8.17 2.0–40.0 4.5 (3.0–6.0)

After 6 months 5.4 ± 9.42 2.0–45.0 3.0 (2.0–4.75)

After 12 months 7.2 ± 11.33 2.0–55.0 5.0 (4.0–6.0)

Friedman’s ANOVA 51.722

P  < 0.001*

Table 6 Preoperative and postoperative pelvic organ prolapse

Significant p value (p ≤ 0.05) is given in bold

MH: Marginal homogeneity test

Pelvic organ prolapse (POP) grading (Baden 
walker scoring system)

Preoperative Postoperative (one year) MH p

No POP 6 (30%) 18 (90%) 12.0  < 0.001*

Grade 1 cystocele 2 (10%) 2 (10%)

Grade 2 cystocele 5 (25%) 0 (0%)

Grade 2 cystorectocele 7 (35%) 0 (0%)

Total 20 (100%) 20 (100%)

Table 7 Preoperative and postoperative B-FLUTS after 1 year

Significant p values (p ≤ 0.05) are given in bold

IQR Interquartile range; Z: Wilcoxon signed ranks rest

Preoperative Postoperative Comparison

Median (IQR) Range Median (IQR) Range z p

FS (filling) 3.5 (2.0–7.0) 2.0–10.0 1.0 (0.0–2.0) 0.0–4.0 4.725  < 0.001*

VS (voiding) 1.0 (0.0–2.0) 0.0–4.0 0.0 (0.0–1.0) 0.0–3.0 4.002 0.022*

incontinence 12.0 (12.0–16.0) 11.0–17.0 1.0 (0.0–2.0) 0.0–4.0 4.785  < 0.001*

Sex 1.0 (0.0–3.75) 0.0–6.0 1.0 (0.0–3.0) 0.0–3.0 4.327 0.011*

QoL (quality of life) 16.5 (13.0–18.0) 12.0–18.0 1.0 (0.0–1.0) 0.0–2.0 4.522  < 0.001*
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By using the transobturator vaginal wall sling as part 
of this study, we avoided the inherent risks associated 
with synthetic mesh placement [17, 18]. In addition, 
we eliminated the increased risk of voiding dysfunction 
and harvest site complications associated with pub-
ovaginal sling placement [10].

Various technique modifications have been made 
to the vaginal wall sling since its introduction by Raz 
et  al. in 1989, all of these techniques use the retropu-
bic approach [9]. Recently, autologous transobturator 
rectus fascial mid-urethral sling appeared safe and suc-
cessful in the short-term follow-up [19]. However, no 
one before used the transobturator approach (in the 
current study) for the vaginal sling.

The vaginal wall sling and pubovaginal rectus sling 
were compared by Kaplan et  al. in 1996. It was found 
that both techniques have comparable efficacy and 
the vaginal sling group had a short operative time, 
decreased persistent urges postoperatively, and shorter 
hospital stays and catheterizations [20].

In this study, twenty consecutive women followed 
up for one year found excellent results with TOT-VS 
placement. All cases had no postoperative voiding 
dysfunction necessitating sling release with  no major 
(Clavien III-V) complications. By assessing short-term 
outcomes, we augment our initial series that suggested 
technical feasibility.

In this study, the median age was 42.0 years old and 
the median body mass index was 30.0 kg/m2. A total of 
thirteen cases of stress incontinence were operated on, 
as well as seven cases of mixed urinary incontinence 
with a prominent stress component. Eight of our cases 
required isolated sling placement. Concomitant proce-
dures including anterior and/or posterior colporrhaphy 
were done in 12 cases. The median operative time was 
47.5  min. When the procedure was done alone, the 
median operative time was 42  min. No complications 
were encountered during the procedure. We did not 
find any difference between isolated sling placement 
with or without POP repair except in the operative 
time which was longer if POP repair was done. Another 
study with a big number of cases is needed to clarify 
this point.

Although the median operative time was 47.5 min, it is 
still short compared to the operative times of the tradi-
tional pubovaginal sling which are usually over one hour 
as most literature mentions [21, 22].

There was a significant improvement in all subscores 
of the Bristol FLUTS from preoperative baseline levels, 
which subjectively supports our new technique. A suc-
cessful outcome is also implied by the fact that all cough 
tests were negative in 19 patients (95%) at one-year 
follow-up.

Our objective and subjective success rates were 
comparable to Raz et  al., and they first introduced 
the use of vaginal wall slings in the treatment of 160 
patients with either urethral hypermobility or intrinsic 
sphincter deficiency. Despite the fact that their results 
showed 7% for de novo urge incontinence and 9% for 
urge incontinence [7, 8], in the current study, these 
problems were not encountered. Even in mixed uri-
nary incontinence, none of the patients required any 
additional postoperative medical treatment, may be 
due to the small number of the patients in the current 
study.

In terms of postoperative voiding dysfunction, we 
have not encountered any cases with acute urine reten-
tion or sling release. There was  no significant differ-
ence between the pre- and postoperative flow rates. The 
transobturator approach used in this new technique has 
been shown to be the reason for avoiding this problem.

The vaginal wall sling is an autologous one with no 
cost and also provides a shorter hospital stay and no 
harvest site complications compared to standard pub-
ovaginal slings [23], with all cases in the present study 
discharged after 24 h.

In this study, no complications were recorded except 
three cases of groin pain and were responded well to 
the medical treatment; this in contrary to cases of syn-
thetic med urethral TOT sling, the pain was severe and 
not responding to any medication and the only solution 
was the unavoidable difficult removal of the tape [17, 
18]. In this study, the pain is less as the prolene sutures 
are traversing the thigh muscles and tied in the subcu-
taneous area over the muscle; however, in classic TOT 
the synthetic tape is wider and making more injury, 
inflammation, fibrosis and subsequently more pain to 
the patient.

To our knowledge, this is the first study that used 
the transobturator approach in suspension of the vagi-
nal wall sling, and we use this technique due to many 
advantages which mentioned before.

This study has limitations due to the fact that it was 
conducted at a single center and one single surgeon. 
Another limitation, the procedure is difficult in rela-
tively narrow vagina; however, it is easy in cases of 
concomitant cystocele with redundant vaginal mucosa. 
Additionally, the study had a small sample size and a 
short follow-up period. A future study should incor-
porate long-term follow-ups and a large sample size in 
order to make further conclusions. In addition, another 
studies are needed to evaluate multiple parameters 
such as cases with concomitant POP, cases of pure SUI 
versus MUI, postoperative denovo urgency, and post-
operative obstructive symptoms.
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5  Conclusion
In the treatment of female stress urinary incontinence, 
transobturator vaginal wall sling can be a viable, autolo-
gous and cost-effective option with excellent short-term 
outcome, less recurrence, short operative periods and 
short hospital stays.
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TOT-VS  Transobturator vaginal wall sling
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MUS  Midurethral sling
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DM  Diabetes mellitus
HTN  Hypertension
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