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Abstract 
In the literature the rate of stress incon-

tinence is reported between 29-75%.
Compared to the established tension free
vaginal tapes, the question arises, whether
stabilization of the urethra can also be
achieved by minimally invasive single inci-
sion slings. The aim of this retrospective
analysis is to evaluate the cure rate after
insertion of MicroGYNious sling. The
study was carried out on 115 patients, who
received a MicroGYNious sling. It was
used both as a single operation for stress
urinary incontinence and as a combined
procedure. The degree of incontinence pre-
operatively and continence rate postopera-
tively with follow-ups (6 weeks, 6 months,
one year, two years and three years) were
recorded. Due to a high number of lost to
follow-up after one year, only the data up to
one year postoperative were included in the
analysis. Preoperatively, grade I inconti-
nence was found in 6.1%, grade II 35.7%,
grade III 58.3% of the operated women. The
continence rate was 96.7% postoperatively,
90 % after 6 weeks, 87.2 % after 6 months,
86.7% after one year. In terms of continence
rates, the MicroGYNious sling shows simi-
lar results compared to the established pro-
cedures. Therefore, this sling provides a
good treatment option for the stress urinary
incontinence. These good results must be
confirmed in prospective randomized trials.

Introduction
Stress urinary incontinence affects up to

35% of women1 and the rate is likely to
increase over the next years. This is due to
a rising birth rate, a rising life expectance,
an increase number of adipose women as
well as the removal of taboos regarding
incontinence. Women dare to speak about
their complaints and are open for a treat-

ment. Colposuspension and tension free
vaginal tapes have been shown to be effec-
tive in treating patients with stress inconti-
nence. Currently, the tension free vaginal
tapes have been the mainstay of treatment
for female stress urinary incontinence over
the last decade. According to the meta-
analysis of the European Association of
Urology, the subjective cure rate is 75%
after 12 months.2 However, there are
adverse events and risks going along with
this surgery including bladder and even
bowel injury, groin pain and hematoma, and
others. The critical statements of the FDA
as well as the National Health Service
regarding vaginal meshes gave reason to
discuss the application of meshes in the
urogynecology society in Germany.
Therefore, a register will be set up to regis-
ter the implants and document complica-
tions in order to further the implants and to
increase patient satisfaction. So far, tension
free vaginal tapes are still the gold standard
for the treatment of the stress urinary incon-
tinence in Germany.

The goal to develop these tapes further
has led to the development of single inci-
sion slings in an effort to maintain efficacy
while eliminating some of the side effects.
Therefore, so called ‘single incision slings’
or ‘mini slings’ were developed in 2006 and
released to the market. They are designed to
be shorter than standard tension free vaginal
tapes and do not penetrate the tissues as
deeply. It was therefore thought that they
would cause fewer side effects while being
no less effective. So far, studies have
focused on single incision slings including
TVT-Secur, MiniArc, Ajust, Needleless,
Tissue Fixation System and Ophira slings
and others.3 One challenge in all studies is
the difference in the fixation systems of
these slings. While some surgeons simply
rely on tissue in-growth into the porous
mesh to hold them in place, others use
anchors or other fixation mechanisms to
anchor them to tissue. Beside that they are
fixed either in the obturator membrane, in
the pubourethral ligament inferior to the
pubic symphysis or in the paraurethral tis-
sue. The MicroGYNious single incision
sling is placed in the paraurethral tissue
with the anchors (Figure 1). Over the recent
years, the use of the single incision slings
has been increasing worldwide, as numer-
ous observational cohort studies have
shown minimal complications, quick recov-
ery and 1-year efficacy within the range 85–
90 %.4 Up until now, no study has been con-
ducted to evaluate the outcome of the
MicroGYNious sling. Therefore, we evalu-
ated the effectiveness of the MicroGYNious
incision sling in females for the treatment of
stress urinary incontinence. The analyze is a

follow up early postoperatively, after 6
weeks, 6 months, one year, two years and it
is ongoing. 

Materials and Methods
This retrospective analysis was carried

out on 115 patients who received a
MicroGYNious single incision sling as a
treatment for stress urinary incontinence at
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a regional hospital between 2015-2018. The
operation was performed by an experienced
surgeon. The MicroGYNious single inci-
sion sling consists of the sling and two
anchors on both sides (Figure 1). The mate-
rial is made of polypropylen. For the
detailed operation technique see below.

The following parameters were record-
ed: degree of incontinence preoperatively,
continence rate postoperatively and a fol-
low-up after 6 weeks, 6 months, one year,
two years and three years. The number of
lost to follow-up was after 6 weeks 24 (n =
91), after 6 months 15 (n = 100), after 6
months 37 (n = 78), after one years 55 (n =
60), after two years 95 (n = 20) and after
three years 107 patients (n= 8). In order to
make a clinically reliable statement, only
the data up to one year postoperative were
included in the analysis. At each point of
time the participants received a clinical
examination, including ultrasound, and a
clarification regarding the stress urinary
incontinence. This included the cough test
and anamnestic information about the grade
of stress urinary incontinence. Following
definition of the grade of incontinence was
used. i) Grade 1: urine loss during cough-
ing, sneezing, pressure and laughing; ii)
Grade II: urine loss during lifting, running
and climbing the stairs; iii) Grade III: urine
loss during standing without physical activ-
ity.5 Besides that, the age and the BMI of the
patients, the postoperative pain on day 1-3
and the duration of the surgery were record-
ed. To record the pain the visual analog pain
scale was used. This scale ranges from 1
(hardly any pain) – 10 (worst pain). During
the clinical examination, particular atten-
tion was paid to mesh erosion. However, the
existing IUGA/ICS classification of pros-
thesis-related complications was not used.
This is based on the fact that this classifica-

tion was not well known when the study
was carried out. In the future, this has to be
taken into account when comparing data
dealing with prosthesis material. 

In 2.6 % only a MicroGYNious sling
was used (therapy 1), in 60% a
MicroGYNious sling together with a repair
of the anterior wall was conducted (therapy
2), in 22.6% cases a MicroGYNious sling
together with a repair of the anterior wall, a
posterior repair (therapy 3) as well as a
bilaterale sacrospinale colposuspension
mesh was conducted, and in 14.8% an addi-
tional hysterectomy was performed (thera-
py 4). The study protocol was submitted to
and approved by the ethics committee of the
University of Ulm. 

Operational technique
i) Sagittal incision in the region of the

anterior vaginal wall immediately below the
middle third of the urethra. Length of inci-
sion: 1.0 and 1.5 cm; ii) Preparing the pouch
for the insertion of the sling (Figure 1) using
a forceps and small Metzenbaum scissors.
Preparation is performed immediately
below the anterior vaginal wall in direction
of the paraurethral tissue towards the inferi-
or ramus of the pubis bone. When the
endopelvic fascia is reached, a short inci-
sion is performed on the left and on the right
side. When pulling the scissors out, open
them a bit in order to prepare the xing bed
for the sling; iii) Seize one end of the sling
using a fine forceps and insert it into the
prepared pouch. The anchor (Figure 1)
placed at the ends of the sling is used to
hold it in place. Caution: Any possible
required correction of the sling position
must be performed immediately. The sling
is kept in place independently in the parau-
rethral tissue; iv) Position the second end of
the sling as described. Caution: The sling

should have loose, tender contact below the
urethra; v) Final check: a) for the loose fit of
the sling below the urethra; b) for cessation
of bleeding; vi) Continuous suture of the
incision. 

Statistical analysis
Data analysis was performed with IBM

SPSS Statistics (V24) and Microsoft Excel
(V15.2). Demographic characteristics are
described as mean and standard deviation.
Rates were reported as percents of valid
cases at different times. Correlation analysis
were conducted between the different thera-
pies and the continence rate postoperative;
between the continence rates 6 weeks, 6
month and one year postoperative; the stat-
ed pain and the duration of the surgery.

A logistic regression analysis was car-
ried out to evaluate the postoperative incon-
tinence rate in correlation with the respec-
tive therapy as well as to evaluate the preop-
erative incontinent grade and the postopera-
tive outcome. 

Results
The average BMI was 28.1 (standard

deviation 4,112) and the average age was
63.8 (standard deviation 13,14) years in our
study population. Preoperatively, grade I
incontinence was rated in 6.1%, grade II in
35.7%, and grade III in 58.3% of the
women in our study cohort. The continence
rate postoperatively was 96.7%, after 6
weeks 90 %, after 6 months and 87.2 %,
after one year 86.7% (Figure 2). In 2.6 %
only a MicroGYNious sling was used (ther-
apy 1), in 60% a MicroGYNious sling
together with a repair of the anterior wall
was conducted (therapy 2), in 22.6% cases a
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Figure 1. The MicroGYNious single inci-
sion sling. 

Figure 2. Distribution of the continence rate (%) postoperative, 6 weeks, 6 months and
one year postoperatively. 
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MicroGYNious sling together with a repair
of the anterior wall, a posterior repair (ther-
apy 3) as well as a bilaterale sacrospinale
colposuspension mesh was conducted, and
in 14.8% an additional hysterectomy was
performed (therapy 4). Therefore, the aver-
age duration of the surgery varied in rela-
tion to the mentioned treatments. Therapy
1: 20 minutes (standard deviation 4,2); ther-
apy 2: 22.5 minutes (standard deviation
13,3); therapy 3: 50.4 minutes (standard
deviation 31,1); therapy 4: 55.7 minutes
(standard deviation 22,7). 

No correlation was found between the
continence rate 6 weeks (p: 1.000), 6
months (p: 0.502) and 1 year postoperative
(p: 0.364) and the different therapies. For
this analysis, the immediate postoperatively
incontinence rate was excluded, due to a
high continent rate (only three women had
an incontinence) as well as the results of
therapy 1, as the number of treated women
was very small in this group (3 women). 

Besides that, a comparison between the
incontinence rate after 6 weeks compared
with 6 months was conducted. An improve-
ment over the time could be demonstrated.
44,4% of the women with an incontinence
after 6 weeks showed an improvement after
6 months. The other way around, 7.4 %
with no incontinence after 6 weeks devel-
oped an incontinence after 6 months (Figure
3, Figure 4).

Fifty percent out of all patients with
incontinence after 6 weeks were continent
after one year (Figure 4). The other way
around, 9.4 % of the patients developed
incontinence during this time period. 

The comparison between 6 month and
one year showed an improvement of 14.3%
and a worsening in 3.8% of the cases. 

A logistic regression analysis was car-
ried out to evaluate the postoperative incon-
tinence rate in correlation with the respec-
tive therapy. No significant results could be
shown. In addition, another logistic regres-
sion analysis was conducted to evaluate the
preoperative incontinent grade and the post-
operative outcome. Again, no significant
results could be shown. Besides that, the
average sensation of pain was raised on day
1-3 using the visual analog pain scale.
Looking at all forms of therapy, on day one
an average pain score of 2.1 was reported,
on day two of 1.6 and on day three 1.3.
However, significant correlations between
the pain and the duration of the surgery
could be shown (Figure 5) (day one, two
and three p<0.001). A net erosion was
reported in 4 cases (3.5%) and a de novo
urge in 5.2 % of the women. No bladder
injury, pain or hematoma was recorded.

                                                                                                                             Article

Figure 3. A comparison between the incontinence (blue) and continence rates (grey) after
6 weeks and 6 months (x axis) in percent (%). 44,4 % of the women with an incontinence
after 6 weeks showed an improvement after 6 months. 7.6% with no incontinence after
6 weeks developed an incontinence after 6 months. 

Figure 4. This shows the development of the continence rate between 6 weeks, 6 months
and one year. Out of all patients with incontinence after 6 weeks 44,4% were continent
after 6 months and 50% after one year. After 6 months 92,6% were continent, after 1 year
90,6%.

Figure 5. Significant correlations between the postoperative pain score and the duration
of the surgery. The longer the duration of the surgery the higher is the postoperative pain
score. 
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Discussion
So far, studies have focussed on just a

few single incision slings, including among
others TVT-Secur, MiniArc, Ajust,
Needleless, Tissue Fixation System and
Ophira slings.3 So far, no study has been
published evaluating the MicroGYNious
single incision sling. Therefore, this study
was initiated in order to gain knowledge
about the outcome. This includes the effects
as well as the side effects, especially in
combination procedure in case a pelvic
organ prolapse. 

In our study the continence rate was
96.5% immediately postoperatively, 90 %
after 6 weeks, 87.2 % after 6 months and
86.7% after one year (Figure 2). The conti-
nence rate in this study is going along with
the results of other single incision slings.6-8
This is comparable with the standard thera-
py with a tension free vaginal tape. In the
literature, the success rate for the retropubic
tension free vaginal tape was reported with
77-80% after 5-11 years.9,10 Ford et al. stat-
ed, that there was moderate quality evi-
dence that up to 1 year the rate of subjective
cure for the transobturator tension free vagi-
nal tape ranges from 62% to 98% and for
the retropubic tension free vaginal tape
from 71% to 97%.11 Thus, the here investi-
gated MicroGYNious single incision sling
shows comparable success rates. This leads
to the conclusion that this sling offers a
good therapy option. In contrast to that,
conflicting results according the other sin-
gle incision slings are also published. Basu
et al. showed a higher number of adverse
events after using the Miniarc single inci-
sion sling. The study compared the three-
years-outcome of the single incision sling
compared to the retropubic tension free
vaginal tape. The overall 3-year failure rate
was quite different in that study. 52.6% for
the single incision surgery and 9% for the
retropubic tension free vaginal tape
surgery.12 This is in accordance with the
review of Nambiar et al. They stated that
the rate of cure of incontinence for single
incision slings was worse compared to the
standard therapy. Besides that, it is more
likely to develop a de novo urgency.3

In our study, no significant correlation
between the different therapies and the out-
come, defined as the continent rate, was
found. This supports the effectiveness of the
MicroGYNious single incision sling espe-
cially in cases of a combined procedure. 

Besides that, an improvement of the
continence rate over time could be demon-
strated. An improvement of 50% was shown
between 6 weeks and one year (Figure 4).
This underlines the importance of long fol-
low-ups in order to compare the long-term

outcomes between the different therapies.
Between 6 weeks and 6 months the conti-
nence rate increased in 44,4 % of the
patients (Figure 3, Figure 4) and between 6
weeks and one year in 50% (Figure 4). 

This study was able to show, that the
postoperative result is not depending on the
preoperative grade of the incontinence.
Therefore, this therapy seems to be success-
ful both in mild and severe cases.

Looking at the postoperative pain, as
expected, a reduction over the postoperative
days could be demonstrated. Figure 5 shows
the relationship between the stated pain and
the duration of the surgery. The longer the
duration of the surgery the higher is the pain
score. The goal of the single incision slings
is to shorten the duration of the surgery in
order to reduce the postoperative pain, the
medication, the inpatient stay and the anes-
thetic risks, while maintaining the effective-
ness. Abdel-Fattah et al. compared the sin-
gle incision slings with the standard tension
free vaginal tapes. They, as well as other
studies, showed a shorter operation time
and a lower pain score.3,13-15 The lower pain
score of the single incision slings goes
along with Oliveira et al.13 However, stud-
ies are still missing, which compare the out-
come and the duration of single incision
sling insertion with the standard therapies.

In some cases, adverse events after the
insertion of the MicroGYNious sling
occured. A net erosion was shown in 3.5%
and a de novo urgency in 5.2 % of the
women in our study cohort. Here conflict-
ing literature in terms of adverse events
after the tension free vaginal tape procedure
can be found. For the transobturator and the
retropubic tension free vaginal tape Ford et
al. showed an overall rate of vaginal tape
erosion or exposure or extrusion at 24 per
1.000 instances (2.4%) with transobturator
and 21 per 1.000 (2.1%) for retropubic ten-
sion free vaginal tape.11 They demonstrated
lower number of net erosions compared to
our results. This could be either influenced
by our small study cohort or this is due to
our surgery procedure. Abdel-Fattah et al.
reported a higher rate of revision surgery
and a higher de novo incontinence after the
insertion of a single incision sling.14
Though, in our study neither bladder perfo-
ration nor massive hemorrhage occurred, as
described by Song et al.16 Therefore, larger
studies are necessary to focus on the
adverse events and to weight them against
each other. 

However, the development of a de novo
urgency in our study is even lower com-
pared to the standard therapy. Segal et al.
reported a de novo urgency incidence of
4,3% and de novo POP incontinence of
9,1% after operation in pure stress urinary

incontinence patients after the insertion of a
tension free vaginal tape.17 An even higher
number of de novo urgency after the stan-
dard therapy showed Lleberia-Juano’s et al.
They determined the frequency of de novo
urgency after tension free vaginal tape com-
pared with the transobturator tension free
vaginal tape. That study reports a de novo
urgency for both surgical procedures in
13,4% of the patients after 6 months, in
19,3% after 12 months and in 22,1 % of the
cases after 26 months.18

In conclusion, comparing the adverse
events of the MicroGYNious single incision
sling with the standard therapy neither a
bladder perforation nor a massive hemor-
rhage occurred. A slightly higher amount of
net erosion was shown and an equal to less
amount of de novo urgency occurred. This
might be due to an accurate tightening sys-
tem of the MicroGYNious single incision
sling without an over-elevation that we con-
sider a major cause of de novo urgency.

However, a weakness of our study is the
small number of patients, the absence of a
control group as well as the different con-
ducted therapies. Besides that, it is quite
difficult to compare the single incision
slings due to the fact, that they provide sig-
nificant difference in the fixation systems.
While some surgeons simply rely on tissue
in-growth into the porous mesh to hold
them in place, others use anchors or other
fixation mechanisms to anchor them to tis-
sue. Beside that they are fixed either in the
obturator membrane, in the pubourethral
ligament inferior to the pubic symphysis or
in the paraurethral tissue. Therefore,
prospective randomized trials are necessary,
comparing every single incision sling with
the standard therapy, including long follow-
ups. 

In summary, the MicroGYNious single
incision sling shows comparable results,
especially in combined intervention with
POP surgery, compared to the continence
rate after the insertion of tension-free vagi-
nal tapes and represents a good therapy
option. It is a safe and an effective surgical
procedure for the treatment of stress urinary
incontinence.
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