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Aims: To retrospectively report our mid- to long-term results following suburethral tension adjustable sling (Remeex
system) implantation for stress urinary incontinence (SUI) due to intrinsic sphincter deficiency (ISD). Methods: Fifty
female patients with severe SUI due to ISD underwent Remeex system positioning between May 2002 and March 2013
(mean follow-up 83.8 months, median follow-up 85.4 months). Before surgery, patients were evaluated by physical
examination, translabial ultrasonography, cystoscopy, urodynamics, 1 hr pad test and compilation of quality-of-life
questionnaire. Postoperatively, based on the physical examination and pad test, patients were stratified into three
groups: (i) Cured: perfectly dry patients at stress test, pad weight 0–1 g; (ii) Improved: patients with mild to moderate
incontinence, pad weight 2–50 g; and (iii) Failed: unchanged or worsened patients, pad weight >50 g. Results: At 7-years
mean follow-up, 45 (90.0%) patients were cured, three (6.0%) were improved, and two (4.0%) had failed. Concerning the
mean total score of the quality-of-life questionnaire, it increased significantly up to 87.1  5.9 with an improvement of
76.9%. Sling tension readjustment was needed in three patients (6%). The incontinence-free survival curve showed that,
after sling positioning and tension readjustments, all the cured patients remained continent during all the follow-up.
Complications were represented by bacterial cystitis (6%), de novo urgency (10%), persistent urinary retention (6%), and
seroma formation (2%). Conclusions: Our 7-year results showed the efficacy of the Remeex procedure in the treatment
of SUI due to ISD. These outcomes tended to be confirmed in the mid- to long-term follow-up which would highlight the
durability of this technique. Neurourol. Urodynam. # 2016 Wiley Periodicals, Inc.
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INTRODUCTION

Today, the surgical treatment of female stress urinary
incontinence (SUI) is substantially based on the positioning
of mid-urethra slings which provide remarkable outcomes with
a less invasive approach in uncomplicated patients.1 However,
the majority of tension-free anti-incontinence devices have
been shown to be less or not effective for the treatment of SUI
due to intrinsic sphincter deficiency (ISD), especially in cases of
iatrogenic ISD with fixed urethra.2–4 Other options proposed for
the treatment of this worse-prognosis group of patients include
mainly urethral bulking agents and artificial urinary sphincters
(AUS). The role of bulking agents, which is surely the least
invasive technique with an acceptable short-term cure rate
(60–80%), was revised recently, due to the dramatic decrease in
continence rate during the mid-term follow-up (25–40%).5–7
The diffusion of AUS has also been limited, despite a reported
cure rate >85%, by the risk of device revision or explantation
due to mechanical complications (13.6%) and the relevant
costs.8 In this scenario, the suburethral tension adjustable sling
(Remeex system) was proposed as a new device which
combined the advantages of a less invasive approach with
the opportunity of sling re-adjustment in order to increase the
success rate and overcome the complications generally
reported after the positioning of other compressive pubovaginal slings.9 In the last few years, some authors, including our
team, have published their experience of the Remeex procedure
for the treatment of ISD showing remarkable results in terms of
cure and complication rates. However, these outcomes were
based mainly on a small number of patients with limited
follow-up periods and should be confirmed by a larger series
with longer follow-ups.10–13
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The aim of this article is to report our results following
Remeex system implantation in the first 50 patients affected by
urinary incontinence due to ISD with mid- to long-term followup.
MATERIALS AND METHODS

In October 2015, we retrospectively assessed 50 consecutive
female patients, from 28 to 81 years (mean age 67.8), who had
undergone suburethral tension adjustable sling (Remeex
system) positioning for SUI due to ISD, between May 2002
and March 2013 (mean follow-up 83.8 months, range 30–160,
median follow-up 85.4 months). The characteristics of the
patients are detailed in Table I.
All patients were affected by SUI due to ISD diagnosed with
the following findings:
1. History and physical examination with stress test (cough
provocation) showed severe SUI (more than four pads/day)
for at least 1 year with no urgency or urethral hypermobility.
2. Translabial ultrasonography confirmed the presence of a
fixed urethra.
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TABLE I. Patient Characteristics Before the Remeex Procedure
Patient preoperative characteristics
Number
Age (mean years  range)
BMI (mean Kg/m2  range)
Parity (mean  range)
Postmenopausal (number of patients -%-)
Associated grade 1-2-prolapse (number of patients -%-)
Previous anti-incontinence surgery (number of patients -%-)
Prolapse repair
Tension free suburethral sling positioning
Burch colposuspension
Bulking agents injection
Total
Previous gynaecological surgery (hysterectomy) (number of
patients -%-)
Detrusor overactivity (number of patients -%-)
Pad weight (mean  range) (g)
MUCP (mean  range) (cmH2O)
ALPP (mean  range) (cmH2O)
Total QoL questionnaire score (mean  range)

Value
50
67.8 (28–81)
23.8 (23–29)
1.9 (0–4)
49/50 (98%)
8/50 (16%)

Statistical Analysis

9/50
5/50
2/50
3/50
19/50 (38%)
11/50 (22%)

Mean values concerning pad weight and questionnaire score
data before and after surgery were compared using the paired
Student’s t-test. The Chi-squared test was used to compare the
clinical outcomes between the different groups of patients. A
P-value < 0.05 was considered significant.

0/50 (0%)
121.4  42.8
15.1  2.3
43.5  12.1
28.3  7.9

RESULTS

BMI, body mass index; MUCP, maximal urethral closure pressure; ALPP,
abdominal leak point pressure; and QoL, quality of life.

3. Cystoscopy showed a wide open bladder neck at rest and a
‘‘lead pipe’’ urethra.
4. Urodynamic measurements reported abdominal leak point
pressure values  60 cm H2O and no instances of detrusor
overactivity. Urethral pressure profilometry showed maximal urethral closure pressure values  20 cm H2O.14–15
Patients also underwent a 1 hr pad test, in accordance with
the International Continence Society’s guidelines, and filled in
Wagner’s quality of life (QoL) questionnaire with the help of an
unmasked health care provider; the physician and questioner
had no knowledge of each other. It was a specific incontinence
QoL questionnaire which contained 22 items, each with a fivepoint Likert-type scale (from 1 to 5), yielding a total score
ranging between 22 and 110.16–18
Before surgery, all the patients signed a specific informed
consent form.
The composition of the Remeex device (Regulation Mechanical External; Neomedic International) has already been
reported in literature.11 The surgical procedure has also been
described previously.13
Sling tension readjustment was performed under local
anesthesia in case of recurrent SUI with no urgency.
In the event of associated pelvic organ prolapse, the sling
positioning was combined with prolapse repair using the
vaginal approach.
All the procedures have been performed by the same
experienced surgeon in anti-incontinence procedure (C.G.).
The postoperative follow-up included an initial visit 7 days
after surgery. Further visits were scheduled at 1, 6, and
12 months, then yearly. During the visits, patients underwent
history, physical examination with a stress test, a 1 hr pad test
and abdominal ultrasonography for the evaluation of post void
residual urine as well as filling in the self assessment QoL
questionnaire. Urodynamic examination was only repeated in
uncured patients. Complications were defined and graded
according to the Clavien–Dindo classification.19 We considered
complication as any deviation from the ideal postoperative
course that was not inherent in the procedure and did not
comprise a failure to cure. The complications were assessed by
the medical doctor during the follow-up visits.19
Neurourology and Urodynamics DOI 10.1002/nau

Following the physical examination and the pad test,
patients were stratified into three groups: (i) Cured: perfectly
dry patients at stress test, pad weight 0–1 g; (ii) Improved:
patients with mild to moderate incontinence, pad weight
2–50 g; and (iii) Failed: unchanged or worsened patients, pad
weight >50 g. Questionnaire data was collected from each
group of patients.

As reported in the Table I, before surgery all 50 patients
reported severe incontinence (mean pad weight: 121.4  42.8 g).
Among this group, 30 patients (60%) had experienced previous
anti-incontinence or gynaecological procedures while 8 patients
(16%) reported an associated grade 1–2 pelvic organ prolapse
which needed a combined prolapse repair using the vaginal
approach.20
Table II shows the clinical outcomes of the Remeex procedure
and the improvement rates of mean pad weight and questionnaire score data compared to the respective preoperative
values.
At 7-years mean follow-up, 45 patients (90%) were
completely cured, three (6%) improved, and two (4%) failed.
With regard to the total mean pad weight, it decreased to
6.3  24.2 with a significant mean improvement of 91.1%. In
particular, in cured and improved patients it decreased
significantly to 0.5  0.4 g and 24.2  13.6 g, corresponding to
an improvement of 99.3% and 78.2%, respectively. Concerning
the mean total score of the QoL questionnaire, it increased
significantly up to 87.1  5.9 with a mean improvement of
76.9% (P < 0.05). In particular, in cured and improved patients it
increased significantly up to 104.1  4.6 and 91.1  4.7, corresponding to an improvement of 98.9% and 74.0%, respectively
which regarded all the aspects assessed by the questionnaire
including physical and mental health, psychosocial impact and
intimate relationships.
Significant variations in mean pad weight and QoL score
were not recorded in failed patients.
TABLE II. Outcomes of the Remeex Procedure Regarding Physical Examination, Pad Test, and Quality of Life (QoL) Score After 83.8 Months Mean
Follow-Up

Outcomes
Cure

Number of
patients (%)
45 (90.0)

Improvement

3 (6.0)

Failure

2 (4.0)

Total

50 (100)

Mean pad
weight  S.D. (g)
(% improvement
[P-value])

Mean QoL
score  S.D
(% improvement
[P-value])

0.5  0.4
(99.3% [P < 0.05])
24.2  13.6
(78.2% [P < 0.05])
119.5  28.9
(0.04.% [n.s.])
6.3  24.2
(91.1% [P < 0.05])

104.1  4.6
(98.9% [P < 0.05])
91.1  4.7
(74.0% [P < 0.05])
25.3  1.3
(2.0% [n.s.])
87.1  5.9
(76.9% [P < 0.05])

The percentages of improvement of the pad weight and the QoL score are
reported compared to the respective preoperative values.

The Remeex System for Female Incontinence
Sling tension readjustment was needed under local anesthesia, 1 month after surgery, in three patients (6%). In particular, a
single readjustment produced a new complete recovery of
continence in two patients while a second readjustment was
needed in the remaining patient. Despite the repeated
procedure, this patient did not achieve complete continence
(1 pad/daily) and refused to undergo any other treatment. A
readjustment was refused by the two other improved patients
(4%) due to their satisfaction in the improvement of continence.
The two failed patients (4%) also refused all of the other
treatments we proposed.
As reported in Figure 1, the patients with incontinence (failed
or improved) were assessed during the first 6 months after
surgery. The incontinence-free survival curve showed that 90%
of patients remain continent during the follow-up.
Regarding the complications, they occurred in 12 cured
patients (24%), as reported in Table III. Grade II complications
were due to bacterial cystitis, which required antibiotic therapy
in three patients (6%), and mild to moderate de novo urgency,
which were treated successfully with anticholinergic drugs in
four patients (8%). Grade IIIa complications were due to
persistent urinary retention, severe de novo urgency and seroma
formation. The persistent urinary retention, which occurred in
three patients (6%), was successfully treated in two cases, 3 days
after surgery, by descending the urethra with a Hegar dilator.
The remaining patient who continued to report partial urinary
retention needed to perform self-catheterization. A severe de
novo urgency, which was resistant to the anticholinergic drugs,
only occurred in one patient (2%) who required section of the
sutures without removing the sling. After this procedure, the
patient reported a remarkable improvement of the urgency and
maintained complete continence. Seroma formation, which
developed in another patient (2%), was treated with surgical
drainage approximately 15 days after surgery. The sling tension
was decreased during the surgical revision and then increased
1 month later, restoring complete continence. No intraoperative
complications were assessed. No cases of grade I, IIIb, IV,
and V complications were reported. No association was assessed
between complications and combined prolapse correction
during the Remeex procedure.
DISCUSSION

The aim of this paper was to evaluate the role of the
suburethral tension adjustable sling procedure for the treatment
of urinary incontinence due to ISD in a larger series of patients

Fig. 1. Incontinence-free survival rate during the follow-up.
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TABLE III. Description of Complications and Types of Treatment in
Accordance With the Clavien–Dindo Classification

Grade
I
II
IIIa

IIIb
IV–V

Complication
(number of patients) (%)

Treatment
(number of patients) (%)

None
Bacterial cystitis (3) (6%)
De novo urgency (4) (8%)
Persistent urinary retention (3)
(6%)

None
Antibiotic therapy (3) (6%)
Anticholinergic drugs (4) (8%)
Hegar dilator descending (2)
(4%)
Self-catheterization (1) (2%)
Suture section (1) (2%)
Drainage (1) (2%)
None
None

Severe de novo urgency (1) (2%)
Seroma (1) (2%)
None
None

with a longer follow-up than previously reported in literature. In
fact, although the latest papers regarding the Remeex technique,
including our experience, have reported cure rates higher than
80%, the small number of patients studied (mainly between 20
and 30 cases) or the rather limited follow-up periods (not more
than 5 years) tended to downsize the importance of these
outcomes.21–23 A larger series of patients was only published by
Errando et al., who showed a cure rate of 86% in 70 patients.
However, the reported follow-up was less than 3 years.24 In this
setting, a longer-term evaluation on a similar number of patients
remains important in order to confirm the efficacy and verify the
durability of the Remeex procedure with respect to different
treatments for SUI due to ISD.
Our results, which were assessed in 50 patients with 7 years
of mean follow-up, showed cure and overall improvement rates
of 90% and 96%, respectively. These data are consistent with the
better 5-year outcomes reported to date using this device in
smaller number of patients.13,22 In terms of quality of life, these
clinical improvements were also supported by similar satisfaction rates, due to the patient’s well-being for the regained
health condition. These results are based on the technical
characteristics of the Remeex device which allowed both an
early and a late adjustment of the sling tension favoring a more
effective recovery of continence at any time. In fact, the
possibility of reconnecting the manipulator to the varitensor
whenever necessary during the follow-up period also allowed
re-adjustment of the sling tension in cases of recurrent
incontinence. In our experience, the adjustability of the system
allowed continence to be regained in 4% of patients who would
have required additional surgery if they had been treated with
non-adjustable techniques.
Interestingly, some improved and potentially curable
patients refused a sling re-adjustment. This aspect, which has
already been reported in literature, is due to the patients’
satisfaction with the new degree of incontinence (1 pad) with
respect to the severe preoperative condition. In fact, although
the need of pad still impacted negatively on the patients’ QoL,
producing a slightly lower improvement rate of the mean QoL
score than the mean pad weight, a significant improvement
rate of the mean questionnaire score was also confirmed
among the improved patients.12,24
Regarding the durability of the Remeex system, the incontinence-free survival curve showed that, after sling positioning
and tension readjustments, all the cured patients remained
continent during all the follow-up. However, these results,
which did not show a deterioration of the continence
status representing a remarkable finding given the natural
history of incontinence, will have to be confirmed in a longer
term follow-up.
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Concerning morbidity, our outcomes showed an acceptable
complication rate (24%), mainly due to mild to moderate de
novo urgency (8%), and bacterial cystitis (6%) which were easily
resolved with an oral therapy. The development of these
complications has been widely demonstrated following antiincontinence surgery and the rate observed in our series was
similar to those reported with other sling procedures.25 On the
other side, some grade IIIa complications (persistent urinary
retention, severe de novo urgency, and seroma), which occurred
in 10% of patients of our series, could be related more
specifically to the Remeex procedure. However, the ability to
loosen the sling tension was similarly an effective option for
the treatment of the persistent urinary retention. Furthermore,
the severe de novo urgency and sling infection, which occurred
in only 4% of patients, were successfully managed with
a surgical revision. No complications developed after the
re-adjustment procedures.
The present study has a main limitation due to its nonblinded
and retrospective design. Furthermore, our data derived from
the experience of a single skill surgeon and did not provide
additional informations regarding the reproducibility of this
technique. These aspect highlights the need for randomized
prospective multicenter studies comparing the Remeex procedure with the other anti-incontinence techniques.
CONCLUSIONS

Our results show the efficacy of the Remeex procedure in the
treatment of SUI due to ISD. The cure rate and the low morbidity
confirm the effective role of this device in order to reach an
adequate sling tension as well as regaining the patient’s
continence and minimizing the risk of complications. These
outcomes tended to be confirmed in the mid- to long-term
follow-up which would highlight the durability of the Remeex
technique.
ACKNOWLEDGMENT

We thank Dr. Jennifer McDermott for the language revision.
REFERENCES
1. Lucas MG, Bosch RJ, Burkhard FC, et al. EAU guidelines on surgical treatment
of urinary incontinence. European Association of Urology. Eur Urol
2012;62:1118–29.
2. Schierlitz L, Dwyer PL, Rosamilia A, et al. Three-year follow-up of tension-free
vaginal tape compared with transobturator tape in women with stress
urinary incontinence and intrinsic sphincter deficiency. Obstet Gynecol
2012;119:321–7.
3. Lee KS, Choo MS, Doo CK, et al. The long term (5-years) objective TVT success
rate does not depend on predictive factors at multivariate analysis: A
multicentre retrospective study. Eur Urol 2008;53:176–82.
4. Smith AL, Karp DR, Aguilar VC, et al. Repeat versus primary slings in patients
with intrinsic sphincter deficiency. Int Urogynecol J 2013;24:963–8.

Neurourology and Urodynamics DOI 10.1002/nau

5. Gorton E, Stanton S, Monga A, et al. Periurethral collagen injection: A long
term follow-up study. BJU Int 1999;84:966–71.
6. Barranger E, Fritel X, Kadoch O, et al. Results of transurethral injection of
silicone micro-implants for females with intrinsic sphincter deficiency. J Urol
2000;164:1619–22.
7. Sokol ER, Aguilar VC, Sung VW, et al. Combined trans- and periurethral
injections of bulking agents for the treatment of intrinsic sphincter
deficiency. Int Urogynecol J Pelvic Floor Dysfunct 2008;19:643–7.
8. Costa P, Poinas G, Ben Naoum K, et al. Long-term results of artificial urinary
sphincter for women with type III stress urinary incontinence. Eur Urol
2013;63:753–8.
9. Morgan DM, Lewicky-Gaupp C, Dunn RL, et al. Factors associated with urge
urinary incontinence after surgery for stress urinary incontinence. Female
Pelvic Med Reconstr Surg 2011;17:120–4.
10. Moreno Sierra J, Galante Romo I, Perez Romero N, et al. Suburethral
readjustable sling (Remex) for the treatment of female urinary incontinence:
Personal surgical technique. Arch Esp Urol 2006;59:793–7.
11. Araco F, Gravante G, Dati S, et al. Results 1 year after the Reemex system was
applied for the treatment of stress urinary incontinence caused by intrinsic
sphincter deficiency. Int Urogynecol J Pelvic Floor Dysfunct 2008;19:783–6.
12. Iglesias X, Espuna M. Surgical treatment of urinary stress incontinence using
a method for postoperative adjustment of sling tension (Remeex system). Int
Urogynecol J 2003;14:326–30.
13. Giberti C, Gallo F, Cortese P, et al. The suburethral tension adjustable sling
(REMEEX system) in the treatment of female urinary incontinence due to
’true’ intrinsic sphincter deficiency: Results after 5 years of mean follow-up.
BJU Int 2011;108:1140–4.
14. Lavagna M, Chiono L, Schenone M, et al. Translabial ultrasonography in the
diagnosis of stress urinary incontinence in women. Arch Ital Urol Androl
2000;72:228–34.
15. Sch€
afer W, Abrams P, Liao L, et al. Good urodynamic practices: Uroflowmetry,
filling cystometry and pressure-flow studies. Neurourol Urodyn 2002;21:
261–74.
16. Abrams P, Cardozo L, Fall M, et al. The standardization of terminology of lower
urinary tract function: Report from the standardization sub-committee of the
International Continence Society. Neurol Urodyn 2002;21:167–78.
17. Wagner TH, Patrick DL, Bavendam TG, et al. Quality of life in persons with
urinary incontinence: Development of a new measure. Urology 1996;47:
67–72.
18. Patrick DL, Martin ML, Bushnell DM, et al. Quality of life of women with
urinary incontinence: Further development of the incontinence quality of life
instrument (I-QOL). Urology 1999;53:71–6.
19. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: A
new proposal with evaluation in a cohort of 6336 patients and results of a
survey. Ann Surg 2004;240:205–13.
20. Baden WF, Walker TA. Genesis of the vaginal profile: A correlated
classification of vaginal relaxation. Clin Obstet Gynecol 1972;15:1048–54.
21. Seo MY, Noh JH. Long-term outcome of the readjustable sling procedure for
female stress urinary incontinence with intrinsic sphincter deficiency or
recurrence. Korean J Urol 2014;55:124–8.
22. Barrington J, Archer R, Kulkarni M, et al. The TRT Female Remeex System 1 for
recurrent female stress urinary incontinence: A 5-year follow-up study.
J Obstet Gynaecol 2013;33:391–3.
23. Park BH, Kim JC, Kim H, et al. Midterm efficacy and complications of
readjustable midurethral sling (Remeex system) in female stress urinary
incontinence with recurrence or intrinsic sphincter deficiency. Urology
2015;85:79–84.
24. Errando C, Rodriguez-Escovar F, Gutierrez C, et al. A re-adjustable sling for
female recurrent stress incontinence and sphincteric deficiency: Outcomes
and complications in 125 patients using the Remeex sling system. Neurourol
Urodyn 2010;29:1429–32.
25. Trabuco EC, Carranza DA, El-Nashar SA, et al. Midurethral slings for the
treatment of stress urinary incontinence: Long-term follow-up. Obstet
Gynecol 2014;123:197S–8S.

