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Abstract
Background: The study is amined to correlate the voiding pattern after successful mini sling Ophira implantation with postoperative
symptoms and satisfaction, in addition to identifying obstructions.
Materials and methods: From 2012 to 2015 in a single institution, all consecutive patients who had stress urinary incontinence
treated by using the mini sling Ophira had a pre- and 12months postoperative urodynamic test. The International Consultation on
Incontinence Questionnaire – Urinary Incontinence – Short Form (ICIQ-UI-SF) and the International Consultation on Incontinence
Questionnaire – Overactive Bladder (ICIQ-OAB) translated into Portuguese, were given. Patients were objectively considered cured
when presenting no urinary incontinence at the Valsalva test and subjectively cured when the ICIQ-UI-SF was zero.
Results:Questionnaire scores were obtained from 29 patients and urodynamic data from 20 patients. Mini sling Ophira implantation
resulted in a significant improvement of urinary symptoms evidenced by a significant mean reduction in ICIQ-UI-SF from 16 to 5 (p<
0.0001) and ICIQ-OAB from 8 to 4 (p=0.0001). The subjective and objective cure rates were 55% and 45%, respectively. The
urodynamic changes were not related to success even when adjusted for age, hormonal status, or anterior pelvic organ prolapse.
The mean maximum flow decreased to 4.9mL/s (95% CI: 0.62–10.8; p=0.035), and the mean detrusor pressure at maximum flow
increased to 11.4cmH2O (95% CI: 4–18; p=0.0078).
Conclusions:Mini sling Ophira implantation decreased maximum urinary flow and increased the detrusor pressure at the maximum
urinary flow and these urodynamic changes were not related to success.
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1. Introduction

Urinary incontinence is an important condition in the female
population, with a lifetime estimated risk of about 40%–50%.[1]

Though not a life-threatening condition, it is an important cause
of work absenteeism, low self-esteem, and has a great impact on
the quality of life. The retropubic mid-urethral synthetic sling was
introduced in 1996 and showed results as good as traditional
surgeries. However, complications such as bladder perforation,
bowel and vascular injury, urethral lesions, and obstruction were
not negligible.
The next sling generations were developed by attempting to

keep the same success while performing less invasive procedures
with fewer complications.[2] Mini slings have a shorter length, are
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inserted by a single incision, and fixed by a self-anchoring
mechanism, and thus they are supposed to have a lower risk of
complications such as viscera injury and bladder obstruction.[3,4]

However, there is limited evidence about the voiding pattern after
mini sling implantation.[3]

This study aimed to evaluate the urodynamic voiding pattern
after mini sling Ophira implantation and to correlate it to success,
postoperative symptoms, and satisfaction in addition to identify
signs of obstruction.

2. Materials and methods

After institutional board approval number 1.111.087, the
prospective single-institution study included all consecutive
patients who had stress urinary incontinence (SUI) treated using
mini sling Ophira® (Promedon, Cordoba, Argentina) implanta-
tion from 2012 to 2015. The surgeries took place at a teaching
center, were performed by junior urologists supervised by 1 of 2
senior urologists, using the same previously described tech-
nique.[5] All patients had a pre- and 12months postoperative
urodynamic test, and were given the International Consultation
on Incontinence Questionnaire – Urinary Incontinence – Short
Form (ICIQ-UI-SF) and the International Consultation on
Incontinence Questionnaire – Overactive Bladder (ICIQ-
OAB).[6,7] Patients who refused to sign a written informed
consent or to answer questionnaires were excluded. Patients who
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Assessed for eligibility (n = 40)

Excluded (n = 11)
♦ Refused to answer questionnaires (n = 6)
♦ Lost follow-up (n = 5)

Urodynamics analyzed

(n = 20)

Performed urodynamic study and answered
questionnaires
(n = 20)

Questionnaires analyzed

(n = 29)

Follow-up

Analysis

Refused to perform urodynamic study at
follow-up, but answered questionnaires

(n = 9)

Figure 1. Study diagram.

Table 1

Mini sling Ophira: subjective assessment.

Preoperative Postoperative p

ICIQ-UI-SF 16±3 5.1±5 <0.0001
∗

ICIQ-OAB 8±4 4.07±3.6 0.0001
∗

ICIQ-OAB 3a 1.7±1.25 0.52±0.69 <0.001
∗

ICIQ-OAB 4a 2.07±1.44 1.03±1.09 0.001
∗
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refused to repeat the urodynamic study but answered the
questionnaires were included as described in Figure 1.
The urodynamic test was performed according to the

recommendations of the International Continence Society
including cystometry and pressure-flow study.[8,9] The param-
eters analyzed were: first desire to void, cystometric capacity,
bladder compliance, presence of SUI assessed by the Valsalva leak
point pressure, voided volume, maximum flow (Qmax), detrusor
pressure at maximum flow (PdetQmax), and postvoid residual
volume. The Valsalva leak point pressure test was performed in
the standing position to objectively access continence with the
bladder filled to cystometric capacity. Outlet obstruction was
assessed using Qmax and PdetQmax.[10] The zero scores at the
ICIQ-UI-SF questionnaire were considered as a subjective cure
while the objective cure was the absence of urinary leakage
during a cough or a Valsalva maneuver during the urodynamic
study.
Statistical analysis was performed using Prism 7.0 for Mac

(Graphpad, La Jolla, CA). Quantitative data were analyzed as
mean values, maximum, minimum, and standard deviation.
Results were evaluated for normality using the D’Agostino and
Pearson normality test. They were compared using ANOVA,
Mann-Whitney, or Wilcoxon for paired tests. Linear regression
was used to relate outcomes to age, menopause, and anterior
pelvic organ prolapse. Pearson and Spearman correlation
coefficients were used to relate the urodynamics parameters to
success and questionnaire scores. The level of significance
adopted was 5%.
ICIQ-OAB 5a 2.24±1.3 1.28±1.16 0.011
∗

ICIQ-OAB 6a 1.97±1.3 1.24±1.33 0.025
∗

ICIQ-OAB= International Consultation on Incontinence Questionnaire – Overactive Bladder; ICIQ-UI-SF
= International Consultation on Incontinence Questionnaire – Urinary Incontinence – Short Form;
SD= standard deviation.
∗
Statistically significant (p<0.05).
3. Results

From 2012 to 2015, a total of 40 patients underwent mini sling
implantation, 6 did not answer preoperative questionnaires and
5 were lost during follow-up, so the final study population
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consisted of 29 patients. Of these, 9 did not agree to perform the
follow-up urodynamic study and were assessed only with
questionnaires. Finally, we had urodynamic data from 20
patients and questionnaires scores from 29 patients. The study
flow diagram is shown in Figure 1.
The mean age of the population at surgery was 62±10.8years.

The mean follow-up was 29±14.4months. The majority
(82.5%) was postmenopausal and 27.5% had low-grade pelvic
organ prolapse. Table 1 presents the ICIQ-OAB and the ICIQ-UI-
SF scores and Table 2 the urodynamic results.
A significant improvement in urinary symptoms was noticed

after the intervention, evidenced by a significant score decrease in
both questionnaires. The mean ICIQ-UI-SF score decreased from
16.0±3.0 to 5.1±5.0 (p<0.0001) and the ICIQ-OAB score
from 8.0±4.0 to 4.1±3.6 (p=0.0001). The individual analysis
of ICIQ-OAB questions 4a, 5a, and 6a showed that the individual
variation in each question was also significant (Table 1). There
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Table 2

Mini sling Ophira: pressure-flow studies.

Presling Postsling Variation Wilcoxon test

Mean±SD Median (min–max) Mean±SD Median (min–max) Mean 95% CI p

Qmax, ml/s 18.4±7.1 17 (9–41) 13.5±5.5 12 (5–25) �4 �8.1 to 0.16 0.08
PdetQmax, cmH2O 21.1±11.6 23 (2–46) 32.3±17.4 28 (2–91) 12.1 2.3–21.9 0.014

∗

CI= confidence interval; PdetQmax = detrusor pressure at maximum flow; Qmax = maximum flow; SD= standard deviation.
∗
Statistically significant (p<0.05).
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was not a single case of acute urinary obstruction requiring
bladder catheterization or reoperation.
The mean PdetQmax significantly increased by 12.2cmH2O

(95%CI: 2.3–21.9; p=0.014) and theQmax decreased by 4mL/s
(95% CI: 0.16–8.1; p=0.08) (Table 2). The subjective and
objective cure rates were 55% and 45%, respectively. The
subgroup analysis regarding success and failure showed that both
groups had similar values of Qmax and PdetQmax. Table 3
shows urodynamic parameters versus the objective success rate.
4. Discussion

This study presents the urodynamics parameter changes after mini
sling Ophira placement. The only significant change was the
increase in PdetQmax which was not followed by a significant
Qmax reduction. Previous studies, although not focused on
urodynamic changes, showed similar resultswith othermini slings.
Natale et al.[11] showed a significant decrease in Qmax and an

increase in PdetQmax after implantation of the mini sling
AdjustTM at 6months, while Sun et al.[3] showed a decrease in
average flow rate after MiniArcTM implantation. Studies with
traditional slings also showed changes in urodynamics.
Both Qmax and PdetQmax values were quite similar between

dry and failure patients, which indicated that the mini sling
success does not rely upon urodynamic infravesical obstruction.
Moreover, correlation studies also support this hypothesis
showing no statistical correlation betweenQmax and PdetQmax,
nor between Qmax and scores. The increase in PdetQmax was
related to an improvement in ICIQ-OAB questions 3a and 4a as
showed by negative correlation coefficients. These findings
confirm the proposed concept that the mini slings function relies
on urethropelvic fascia reinforcement and urethral pillowing
instead of urethral compression.[12]

The third-generationmid-urethral slings, also calledmini slings
were developed to reduce the amount of mesh and complications
such as bladder perforation, bowel and vascular lesions, and
groin pain. Independent of the brand, almost all of them are
inserted by a single incision and fixed at the level of the internal
obturator muscle tendinous arc.
The Ophira mini sling is fixed by a self-anchoring system and

can be performed as an outpatient procedure under local
Table 3

Urodynamic parameters vs. objective success rate.

Success mean (95% CI)

Qmax postoperative, mL/s 13.2 (9.4–10.9)
PdetQmax postoperative, cmH2O 31.9 (24–39)

CI= confidence interval; PdetQmax = detrusor pressure at maximum flow; Qmax = maximum flow.
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anesthesia.[5] Due to its length and positioning, one can suppose
that it may cause less obstruction than retropubic or trans-
obturator slings. However, this study brings new data on the
voiding pattern after mini sling placement and shows that the
mini sling does impact on flow-pressure studies. Moreover, one
can consider that these impacts are similar to traditional slings, so
patients’ follow-up should be similar to the traditional slings.
Previous studies showed that mid-urethral slings are related to

postoperative higher detrusor pressure at Qmax, lower Qmax,
and increased residual post-voided volume.[13–16] The Burch
procedure is also related to higher urethral resistance in the
success group and no changes in failures.[17]

According to Qmax and Pdet (Blaivas-Groutz nomogram), we
observed a trend to mild obstruction following the successful
surgery in 50% of dry patients compared to only 10% in those
that failed, though none of the patients presented acute urinary
retention needing catheterization to pass urine nor reoperation.
The single incision slings compose a heterogeneous device

group with different sizes and anchoring systems, which may
explain the variety of success rates found in the literature. Thus,
when evaluating mini sling studies, one should bear these
differences in mind. Regarding mini sling OphiraTM, a few
prospective studies showed an objective success rate of 68%–

85% at 1 year follow up.[5,18–20] Gon et al.[21] showed mini sling
Ophira success in the long-term of 67% at 8years follow-up.
The present study was not designed for success evaluation;

therefore, success rates should be interpreted with caution. In
addition, the strict success criteria, using the ICIQ-UI-SF score
equal to 0, can contribute to the low success rate. Moreover,
OphiraTM was related to a significant patient satisfaction and
improvement in quality of life as shown by a mean decrease of 11
points in the ICIQ-UI-SF score (95% CI 6–16; p<0.001), which
is widely used to access subjective improvement and quality of
life.[5,14,22]

The study limitations are the relatively small number of
patients, mainly those who agreed to perform postoperative
urodynamics. However, it is important to consider the difficulty
to get patients’ consent to perform such an invasive procedure,
even more in asymptomatic ones. To the best of our knowledge,
this is the first study that focused on the urodynamic changes after
mini sling surgery, correlating them to the clinical outcomes.
Failure mean (95% CI) p (Mann-Whitney test)

14.6 (10.4–18.7) 0.34
33.2 (16.4–49.9) 0.88
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5. Conclusions

Mini sling OphiraTM raises the detrusor pressure at maximum
urinary flow, without correlation to success, supporting the
hypothesis that the mini slings mechanism of action relies on
urethral support instead of obstruction. Like other techniques for
SUI treatment, caregivers should keep in mind the risk of voiding
dysfunction in the follow-up.
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