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Abstract
Introduction and hypothesis This study aims to analyze
comparatively the efficacy and safety of synthetic trans-
obturatory and aponeurotic retropubic slings, in the treat-
ment of stress urinary incontinence (SUI) in women.
Methods Patients were separated in a randomized way.
Twenty-one patients were submitted to the operatory
correction by the transobturatory sling technique, whereas
20 patients were operated by the retropubic sling technique.
All patients were submitted to complete physical exam and
urodynamic test. The “T” test and the Mann–Whitney U
test were applied to establish comparisons between the two
groups. Patients were followed-up for 12 months.
Results Healing rate was 90.5% (19/21) and 95% (19/20),
respectively after 12 months. The transobturatory group
presented lesser complications rate than the retropubic
group.
Conclusions The transobturatory and the aponeurotic slings
techniques were equally effective for the treatment of SUI.
The transobturatory sling has shown fewer complications and
lesser surgical time than the aponeurotic sling technique.
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Introduction

The treatment of stress urinary incontinence (SUI) has
been, over the last years, stirring up a great interest from
health professionals who work in this area, particularly
gynecologists and urologists. This condition affects 15% to
30% of women older than 60 years old. Its incidence is
high, turning it into a public health problem, comprising a
high socioeconomic cost [1]. Diokno et al. [2] found in 15
to 64 year-old women a prevalence of 25%.

Among several treatments performed over the last
decades, the sling technique, mainly the one that is
implanted in the mid-urethral region, seems to be the best
to correct urinary incontinence and its physiopathological
alterations.

The first procedures with aponeurotic slings have their
origin in 1907 with Giordano [3], but, only in 1977,
McGuire [4] proposed the tension-free slings. Almost two
decades after that, in 1995, Petros and Ulmsten [5]
revolutionized the surgical treatment of SUI, carrying out
the procedures with tension-free slings. In 2001, Delorme
[6] proposed a transobturator sling with a bilateral
obturator foramen bypass. Finally, Palma [7], in 2002,
used the readjustable minimally invasive sling, which is a
feasible technique in patients with previous surgeries to
urinary stress incontinence treatment and in obese
patients.

In obese patients, we know there are inherent problems
associated with the patient herself, like sedentary life style,
age, hormonal stage, obesity, and concurrent gynecological
pathologies [8].

The effects of parity in the pelvic support system have
been motivating several studies, mainly regarding the
number of pregnancies and the type of delivery [8].
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Bezerra [9] systematically reviewed the literature up to
December 2004, including quasi-randomized and random-
ized trials, aiming to determine the consequences of
traditional suburethral sling surgeries in patients with stress
urodynamic incontinence or mixed incontinence, when
compared to other surgical techniques or any other
treatment. Only 13 studies were identified as methodolog-
ically sound, providing there is no reliable evidence to
evaluate if suburethral sling operations are better or worse
than other surgery techniques or conservative treatment.

Palma et al. [7], in a multicentric study, compared the
self-fixable and adjustable sling under different approaches:
vaginal-suprapubical, suprapubical-vaginal, and transobtur-
atory, determining that the last one is effective, simple, and
presents no major complications, like vascular and vesical
lesions.

Provided that several studies point the adequate efficacy
of transobturatory technique but, at the same time, there are
few randomized and controlled trials available, more
comparative studies are required.

The aim of this work was to analyze comparatively the
efficacy and complications of surgery techniques for urinary
incontinence correction, using both synthetic transobturator
sling and abdominal sling with aponeurotic material.

Materials and methods

Forty-one patients were selected for inclusion from the
Centro de Atenção Integral à Saude da Mulher—CAISM
(Center for Women’s Health) outpatient clinic in the city of
São Bernardo do Campo and from Mario Covas Hospital,
in the city of Santo André. The inclusion criteria were stress
urinary incontinence (SUI), confirmed through medical
history, physical exam, and urodynamic investigation,
between April 2004 and October 2005.

The study protocol has been previously submitted to the
Institutional Review Board of Faculdade de Medicina do
ABC, which approved it with no restrictions.

The physical examination specifically evaluated urinary
loss through Valsalva maneuver and the presence of other
concurrent dystopias of pelvic floor (anterior, posterior, and
apical), using POP-Q classification [10].

The urodynamic study was performed in every patient
included in the study according to recommendations from
the International Continence Society [11]; Valsalva leak
point pressure (VLPP), standardized in this study at 200 mL
of vesical repletion. VLPP equal to or lower than 60 cmH20
was compatible with intrinsic sphincter deficiency. Urethral
hypermobility was defined as a Q-tip test >30º and VLPP
value higher than 60 cmH20.

The 41 patients had been randomly distributed in two
groups, A and B.

Group A: 21 patients who underwent transobturator
sling technique with synthetic material. The material used
to this procedure was Safyre-t® (Promedon®, Cordoba,
Argentina), consisting of a macroporous and monofilamen-
tous polypropylene mesh, supported by two columns of
polydimethylsiloxane.

Group B: 20 patients submitted to abdominal retropubic
sling. We used aponeurosis of abdominal rectus muscles of
the patient.

In Group A, long-term bladder catheter has been
removed in the first postoperatory day. In Group B, it has
been removed in the second postoperatory day, due to local
trauma and vesical handling resulting from the surgical
procedure involving aponeurotic sling.

The discharge from hospital took into account patient’s
clinical condition and had been standardized regarding the
volume of residual urine in the second or third spontaneous
urination. In both groups, this volume has been deemed
with a long-term bladder catheter. A volume of residual
urine of less than 100 mL or more than 20% of maximum
cystometric capacity, based upon previous urodynamic
testing, had been used as discharge criteria, dispensing the
use of vesical catheterization. In case the residual urinary
volume was higher than these settled levels, patients had
been discharged with vesical catheter and had been asked to
come back in 5 days for a re-evaluation.

Patients had been clinically re-evaluated in the tenth and
30th postoperatory days and 3, 6, and 12 months after
surgery to register immediate and late complications.
Efficacy analysis was accomplished 1 year after surgery.

The study categorized the results according to efficacy
data on the operatory techniques, obtained 1 year after the
procedure, as following: cured, improved, failure, and with
problems during SUI corrective surgery.

We regarded as cured the patient that, during the 12-
month follow-up re-evaluation, reported absence of urinary
stress incontinence and that, at the same time, presented no
urinary loss during effort maneuvers.

To organize data, the complications had been separated
in intraoperatory and postoperatory. Among the first ones,
we rated bleeding and urethral or vesical lesions, when
demonstrated by cystoscopic examination.

Results

Table 1 shows preoperatory clinical characteristics of
patients who underwent SUI surgical correction, using the
synthetic transobturator sling or the aponeurotic sling.

Differences between groups´ mean age were not statisti-
cally significant. Group A showed an average age of 47 years
old, ranging from 31 to 71 years old. The same values for
Group B were 52, 31, and 73 years old, respectively.
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In addition, there have been no statistically significant
differences between groups regarding body mass index
(BMI), postmenopause conditions, use of hormone replace-
ment therapy, incidence of genital prolapses, and previous
surgeries, particularly hysterectomy.

The mean value for time since onset of SUI was not
statistically different between groups. Group A presented an
average time of 54 months, varying between 12 and
144 months. Group B values were 45 months in average,
ranging from 12 and 120 months.

It is worthy to note there have been two patients in
Group A and just one in Group B, who had underwent no
previous vaginal births. All study patients have had at least
two pregnancies, with an average of 2.5. In Group A, two
women had been submitted to surgical treatment for urinary
incontinence correction, both using Kelly–Kennedy tech-
nique. Moreover, four patients had a history of total
abdominal hysterectomy. On the other hand, Group B had
three patients who had undergone surgical treatment for
urinary incontinence and two with total abdominal hyster-
ectomy.

As seen in Table 2, Group A had 13 patients with
urethral hypermobility (UH) and eight with intrinsic
sphincter deficiency (ISD). We observed VLPP between
27 and 125 cmH20, using a 200 mL vesical capacity to
evaluate urinary loss due to effort maneuvers. Group B had
eight patients with UH and 12 with ISD (VLPP between 30

and 139 cmH2O). Vesical instability were absent in both
groups. The variables from urodynamic examination were
not statistically different in both groups.

The mean value for duration of surgery in Group A
corresponded to 13 min, varying from 9 and 20 min,
whereas in Group B the mean value was 60 min, ranging
from 40 and 80 min (Table 3).

There have been no intraoperatory events in Group A. In
Group B, there has been one case of vesical lesion due to
passing the needle carrier through the retropubic space. The
patient presented a satisfactory clinical evolution and
hospital discharge occurred in 48 h. The urinary catheter
was removed in the tenth postoperatory day.

No patient presented excessive intraoperatory bleeding.
Length of in-hospital stay was 24 and 48 h in Groups A and
B, respectively. Mean time of indwelling urinary catheter
use and of recovery of spontaneous urination corresponded
to 24 h in Group A and to 48 h in Group B.

None of the patients presented fever, postoperatory
vaginal bleeding, or intense pelvic pain. One patient from
Group B had complete dehiscence of abdominal wall in the
ninth postoperatory day, which has been resutured without
compromising the suburethral aponeurotic sling.

In Group B, five patients presented serous secretion from
the subcutaneous tissue, which had been drained for
complete clinical involution. One patient had a skin burn
of approximately 5.0 cm resulting from local treatment with

Variables Group A, n=21 (%) Group B, n=20 (%) p-value

Age (years) 46.5±10.9 52.1±10.5 0.11

BMI (kg/m2) 27.2±4 26.6±3.9 0.79

Parity 3.8±2.3 3.4±2.2 0.65

Vaginal births 3.1±2.5 2.7±2.5 0.75

Postmenopause conditions 7 (33.3) 8 (40) 0.66

Hormone replacement therapy 1 (4.8) 1 (5) 1.00

Previous USI surgery 2 (9.5) 3 (15) 0.59

Genital prolapse previous surgery 2 (9.5) 3 (15) 0.59

Previous hysterectomy 4 (19) 2 (10) 0.34

Disease duration (months) 50±39.8 45±29.8 0.95

Table 1 Preoperatory clinical
characteristics of patients sub-
mitted to surgical correction of
stress urinary incontinence
(SUI) using transobturator tech-
nique with synthetic material
(Group A) or abdominal tech-
nique with aponeurotic sling
(Group B)

BMI body mass index

Table 2 Preoperatory urodynamic characteristics of patients submitted to surgical correction of urinary stress incontinence (USI) using
transobturator technique with synthetic material (Group A) or abdominal technique with aponeurotic sling (Group B)

Variable Category Group A (n=21) Group B (n=20) p-value

>60cmH2O Presence 13 (61.9%) 8 (40.0%) 0.161

≤60cmH2O Presence 8 (38.1%) 12 (60.0%) 0.161

VLPP Min–max 27–125 30–139

(cmH2O) Median 70 56.5 0.699

Average±SD 76.2±27.5 72.5±33.7

VLPP Valsalva leak point pressure, Min minimum, max maximum
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hot compresses, with complete involution 3 months after
surgery. Abdominal wall hematoma occurred in one patient,
with satisfactory clinical evolution only with local treat-
ment. There was one case of abdominal wall infection,
treated with antibiotic therapy and presenting complete
cure. Two other patients received antibiotic therapy because
of urinary infection in the seventh and tenth postoperatory
days.

The differences between groups did emerge from the
total number of postoperatory complications, with statisti-
cally significant predominance of events among patients
from Group B.

Table 4 indicates the efficacy of methods in Groups A
and B.

As we can see, there were no differences regarding the
efficacy of both surgical methods for correction of USI. The
cure and failure rates of surgical treatment for urinary
incontinence were not statistically significant between
patients treated with transobturator technique with synthetic
material or with abdominal technique with aponeurotic
sling.

Discussion

The transobturator approach, as introduced by Delorme [6],
proves to have the best cost-benefit ratio to the treatment of
UI. Meantime, there are few comparative studies on the
other existing techniques to UI correction [9, 12]. The great
amount of surgical variables turns this comparison rather
unviable. This was one of the reasons to develop this
randomized controlled trial of transobturator and retropubic
approaches.

The verification of aponeurotic technique was demon-
strated by Jarvis [14]. Haab et al. [15] found, in metanalysis
studies, cure rates from 73% to 100%.

In our study, the cure rate of patients submitted to
aponeurotic sling surgery was 95%, although the follow-up
time was 12 months. The follow-up was based on
anamnesis and specific physical exam, with Valsalva and
cough maneuvers. Patients were considered cured when
they reported total dryness.

Tayrac [16] compared, in a prospective and randomized
trial, 31 patients who underwent retropubic sling technique
and 30 who had the transobturator approach. The author
demonstrated that transobturator technique could be as
efficient as retropubic technique to the treatment of urinary
incontinence in women.

These results are similar to our outcomes, which showed
a cure rate of 90.5% in 12 months, without major
complications to patients.

Mellier et al. [17], Mansoor [18], and Ansquer et al. [19]
retrospectively compared patients submitted to transobtu-
rator or retropubic techniques. The authors proved that
transobturator approach is effective, safe, and presents less
obstructive characteristics than retropubic sling.

In the present study, we tried to show the success
characteristics, as well as the events of both surgery
techniques. In the aponeurotic sling group, three patients
(15%) presented urinary retention in the postoperatory period.
One of them (5%) had a vesical perforation and two (10%)
had urinary tract infection. The abdominal incision and the

Characteristics Group A (n=21) Group B (n=20)

Duration of procedure (minutes) 12.8±2.4 59.7±10.3*

Postoperatory residual volume (mL) 60±88.9 62.7±42.2

Intraoperatory complications

Vesical perforation – 1

Bleedings – –

Postoperatory complications

Vaginal mesh erosion (isolated) 1 –

Suture dehiscence (abdominal) – 1

Urinary retention 2 3

Urinary infection – 2

Surgical wound infection – 1

Seroma and/or hematoma drainage – 5

Postoperatory complications (total) 3 12**

Table 3 Duration of surgery
and intra- and postoperatory
complications in patients sub-
mitted to surgical correction of
stress urinary incontinence
(SUI) using transobturator tech-
nique with synthetic material
(Group A) or abdominal tech-
nique with aponeurotic sling
(Group B)

*p<0.0001 (duration of proce-
dure)

**p<0.011 (postoperatory com-
plications)

Table 4 Results obtained 12 months after surgical correction of
urinary stress incontinence (USI) using transobturator technique with
synthetic material (Group A) or abdominal technique with aponeurotic
sling (Group B)

Results Group A (n=21) Group B (n=20) p-value

Cure 19 19

Improvement 0 0 1.00

Failure 2 1
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need for aponeurotic flap in retropubic technique resulted in
seromas (serous secretion), hematomas and suture dehiscence
of abdominal wall. In the readjustable transobturator sling
participants, there has not been any vesical perforation or
urinary tract infection, but two patients (9.5%) presented
temporary urinary retention. The rate of complications was
significantly lower in the transobturator technique that is
corroborated in the literature.

In our study, the inclusion criteria, as well as the
previous diagnosis of SUI based on clinical history,
physical exam, and complete urodynamic evaluation are
in accordance with a relevant multicentric study carried out
by Boccon et al. [20], in nine different places. This
prospective study assessed 441 patients with SUI, who
used non-elastic polypropylene sling. The inclusion criteria
were the presence of SUI, urethral hypermobility with or
without previous surgery, and presence or absence of
associated genital prolapse. Among the 441 patients
submitted to transobturator technique, there has been no
vascular involvement or nerve or intestinal damages during
intra- and postoperatory periods. Thirteen patients (2.9%)
presented minor complications as follows: vaginal mucosa
perforation due to passing the needle carrier, four urethral
perforations, and two vesical perforations. Urinary retention
rate was 2%. Authors proved that transobturator sling
technique is simple and safe, with a minimally invasive
approach. Nevertheless, they emphasized the necessity of
randomized controlled trials and longer follow-up periods
to determine the real efficacy of the method.

It is worth mentioning that the use of synthetic
suburethral slings, the incidence of vagina erosion of
polypropylene mesh ranges from 0.2% to 22%, depending
on the type of synthetic material utilized [21]. Among the
21 patients who underwent transobturator technique, we
noted just one case of erosion in the third postoperatory
month (4.76%) in agreement with literature that evaluates
monofilamentous polypropylene mesh [13, 20, 22].

Roumeguére et al. [23] and Fisher et al. [24] also
observed that transobturator technique is a safe and efficient
approach, with low rates of complications. They point out
the need for long follow-up periods and bigger samples to
make this approach attractive.

Laurikainen et al. [25] compared intra- and postoper-
atory immediate characteristics of both retropubic and
transobturator techniques. The study was randomized and
controlled and involved the participation of 273 patients
with SUI. It proved that there were no significant differ-
ences regarding objective and subjective cure rates. The
complications were significantly more common in retro-
pubic approach, what can be explained by the trauma from
abdominal and vaginal incisions, as well as by the major
risk of vascular, intestinal, and vesical damages resulted by
passing the needle carrier.

Although sling readjustment technique is controversial,
the use of a self-fixable and readjustable monofilamentous
polypropylene mesh make its readjustment possible in two
patients who presented recurrent UI. Their clinical history
did not involve irritating urinary symptoms or urinary
incontinence in postoperatory period. During physical
examination, both showed urinary loss induced by Valsalva
maneuver, so there was no need to revaluate them with
urodynamic tests [26].

This study is in agreement with literature data. The used
techniques were safe and efficient and we verified a shorter
duration of surgery with transobturator approach, as well as
lower complications rate. Thus, transobturator technique,
up to now, demonstrated favorable features, which could
bring it to gold standard to the treatment of patients with
UI, as follows: low complications rate, easy learning and
achievement, and good acceptability from doctors and
patients.

Conclusion

Self-fixable and readjustable sling technique is efficient in
treating stress urinary incontinence and its concurrent
accomplishment with other pelvic surgery to correct
dystopias is feasible.

When compared to aponeurotic slings, transobturator
approach demands significant shorter durations of surgery,
besides the fact that a cystoscopy is not necessary and that
it results in fewer intra- and postoperatory complications.

Conflicts of interest None.
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