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INTRODUCTION

Stress urinary incontinence (SUI) is predominantly a female 
health problem that affects approximately 7.9%–46.0% of wom-

en, and increases in prevalence with age [1,2]. Several studies 
have found that midurethal slings (MUS) have excellent long-
term effectiveness with a relatively low complication rate [3-5]. 
However, despite the development of several MUS methods, 
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Purpose: Many surgeons worry about postoperative voiding problems in patients with stress urinary incontinence (SUI) and 
detrusor underactivity (DU). This study hypothesized that adjusting the tension after surgery would benefit patients with DU, 
and therefore researchers evaluated the outcomes and quality of life of women with SUI and DU who underwent the readjust-
able sling procedure (Remeex).
Methods: The medical records of 27 patients who were treated with the Remeex system for SUI and DU between 2007 and 
2013 were retrospectively analyzed. The incontinence visual analogue scale (I-VAS), incontinence quality of life questionnaire 
(I-QOL) and the Sandvik incontinence severity index (ISI) were used to evaluate the efficacy of the Remeex system both prior 
to surgery and at the last visit after surgery. The treatment was considered successful if there was no urine leakage based on the 
Sandvik questionnaire. 
Results: The mean follow-up period was 38.0 months (range, 1–75 months), and the treatment success rate was 81.5%. De-
spite no urine leakage, 7 patients wanted the Remeex system to be removed due to persistent postoperative urinary retention 
within a year of surgery. One patient underwent a long-term adjustment under local anesthesia 6 years after the initial surgery. 
The I-VAS, ISI and all domains of the I-QOL scores improved significantly postoperatively and the maximum flow rate de-
creased significantly after the procedure. However, the postvoid residual did not change significantly.
Conclusions: The Remeex system provided a good cure rate and improved the quality of life of women with SUI and DU. 
Therefore, the Remeex system should be considered as a treatment option for female patients with concomitant SUI and DU.
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the optimum tension to apply when the sling is placed beneath 
the midurethra is still controversial. Excessive tension on the 
urethra may cause postoperative bladder outlet obstruction. A 
multi-institutional comparison of obstructive voiding compli-
cations between transobturator and transabdominal MUS 
demonstrated that the transobturator approach is associated 
with fewer obstructive complications than is the transabdomi-
nal approach (transabdominal, 18.3%; transobturator, 11.0%) 
[6]. After the transobturator tape procedure, complete urinary 
retention occurred in 0%–13.3% of patients, while mesh cutting 
or adjustment was required in up to 5% of cases [5]. 
 If patients have SUI with detrusor underactivity (DU) as 
confirmed by a urodynamic study (UDS), many surgeons wor-
ry about the development of postobstructive voiding problems. 
In addition, there are no clear treatment guidelines for SUI with 
DU. 
 This study hypothesized that adjusting the tension after sur-
gery would benefit patients with DU. Several methods have 
been used to control the tension postoperatively, such as tran-
sobturator adjustable tape (TOA) and the readjustable sling 
procedure (Remeex, Regulation Mechanical Eternal; Neomedic 
International, Terrassa, Spain) [7-10]. There have been no 
known studies of Remeex system in treatment for SUI with 
pure DU, and therefore, the outcomes and complications of the 
Remeex system for SUI and DU in women were evaluated in 
this study. 

MATERIALS AND METHODS

The study was a retrospective analysis of the medical records of 
27 patients who met the inclusion criteria of primary SUI with 
DU and underwent the Remeex procedure between January 
2007 and April 2013 at single center. For the purpose of the 
study, DU was defined as a contraction of reduced strength 
and/or duration that results in prolonged bladder emptying 
and/or a failure to empty completely within a reasonable time 
span, as referenced in the 2002 International Continence Soci-
ety (ICS) standardization report. [11]. 
 At baseline, all of the patients were evaluated based on their 
medical history, physical examination including a stress test 
(cough provocation), uroflowmetry (UFM), postvoid residual 
(PVR), and multichannel UDS. The urodynamic evaluation 
consisted of filling and voiding cystometry, abdominal leak 
point pressure, detrusor pressure at the time of maximum flow, 
and maximal detrusor pressure measurements. All of the defi-

nitions and methods correspond to those of ICS. In addition, 
the Sandvik incontinence severity index (ISI) [12], which mea-
sures the severity of incontinence symptoms, the incontinence 
quality of life (I-QOL) survey [13], which assesses inconti-
nence-specific quality of life, and the incontinence visual ana-
logue scale (I-VAS) were used. 
 A single experienced surgeon performed all of the Remeex 
procedures. The Remeex device consists of polypropylene mesh 
with 2 nonabsorbable sutures and a regulation device (variten-
sor). The surgery was performed under anesthesia with the pa-
tient in the dorsal lithotomy position and a 20F Foley catheter 
was inserted. First, an anterior vaginal wall incision was made 
at the midurethral level and the underlying periurethral tissues 
were dissected. A 3- to 4-cm transverse incision was then made 
in the suprapubic area, and the sutures were passed to the su-
prapubic incision site by a suture passer needle driven by a 
passer handle. The same procedure was carried out on the op-
posite side. After that, cystoscopic examination was performed 
to confirm bladder integrity and the suspension suture was in-
serted into the varitensor. The mesh was then placed at the mi-
durethra and the manipulator was wound clockwise until the 
varitensor was approximately 2 fingerbreadths above the rectus 
fascia. When the varitensor was positioned appropriately, the 
incision site was sutured.  
 On the first postoperative day, the Foley catheter was re-
moved and the tension was adjusted by rotating the manipula-
tor based on the patient stress test and UFM. All patients were 
evaluated 1 week postoperatively followed by 1, 3, 6, and 12 
months postoperatively, using the following: I-VAS, ISI, and I-
QOL questionnaires and UFM parameters. The treatment was 
considered successful if there was no urine leakage during 
coughing or physical activities based on the Sandvik question-
naire at the final follow-up. Any adverse events were also evalu-
ated. 
 Descriptive statistics were used to evaluate patient character-
istics, and Wilcoxon’s rank sum test was conducted as appropri-
ate. All data analyses were performed using IBM SPSS Statistics 
ver. 20.0 (IBM Co., Armonk, NY, USA). Statistical significance 
was set at P<0.05.

RESULTS 

The mean follow-up period was 38.0 months (range, 1–75 
months). Table 1 lists the baseline characteristics of the 27 pa-
tients who underwent the Remeex procedure. Patients had sev-
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eral etiologic factors contributing to DU, such as previous radi-
cal pelvic surgeries, which comprised 16 patients (59.3%) who 
underwent radical hysterectomy due to cervical cancer and 1 
patient (3.7%) who underwent the Miles operation for rectal 
cancer. Other factors included 3 patients (11.1%) with diabetes 
mellitus, 2 with spinal lesions (7.4%) (severe lumbar spine spon-

dylosis and lumbo-sacral lipoma), and 1 with Parkinson disease 
(3.7%). Four patients (14.8%) had idiopathic DU (Table 2). 
 Only 1 of the 27 enrolled patients was lost to follow-up. The 
treatment success was 81.5% (22 of 26). There were 7 patients 
who had no urine leakage after surgery, but requested that the 
Remeex system be removed due to persistent postoperative uri-
nary retention within a year. One patient underwent a long-
term adjustment under local anesthesia 6 years after the sur-
gery. Among the treatment failure patients (4 of 26), 3 patients 
refused further readjustment, and 1 underwent another mi-
durethral sling (Miniarc, American Medical Systems, Min-
netonka, MI, USA) surgery 5 months after the initial surgery. 
 In the subgroup analysis of 18 patients who had completed I-
VAS, ISI, and I-QOL questionnaires before surgery and 1 year 
postsurgery, there was significant improvement in I-VAS (P< 
0.001). In addition, the mean total score of the I-QOL question-
naire increased (P=0.004). The mean avoidance and limiting 
behavior (P=0.004), psychosocial impact (P=0.006), and so-

Table 1. Demographic data of 27 patients who underwent a re-
adjustable sling procedure (Remeex) for female stress urinary 
incontinence with detrusor underactivity   

Variable Value

Age (yr) 59.0 (51–70)

Body mass index (kg/m2) 25.56±3.12

No. of vaginal deliveries, median (range) 2 (1–9)

Mixed incontinence 2 (7.4)

Previous anti-incontinence surgery
   Tension-free suburethral sling operation
   Bulking agent injection

 
4 (14.8)
5 (18.5)

Urodynamic study parameters
   ALPP (cm H2O)
   PdetQmax (cm H2O)
   MaxPdet (cm H2O)
   Maximal flow rate (mL/sec)
   Postvoid residual (mL)

 
92.1±36.8
17.4±13.6
24.3±16.1
12.6±6.3
72.1±88.8

Values are presented as median (interquartile rarnge), mean±standard 
deviation, or number (%).   
ALPP, abdominal leak point pressure; PdetQmax, detrusor pressure at 
the time of maximum flow; MaxPdet, maximal detrusor pressure.

Table 2. Etiologic factors leading to detrusor underactivity 

Etiologic factor No. (%)

Previous pelvic surgery due to malignancy 17 (59.3)

Idiopathic 4 (14.8)

Diabetes mellitus 3 (11.1)

Spine lesion 2 (7.4)

Parkinson disease 1 (3.7)

Table 3. Changes in symptom severity as evaluated by questionnaire and uroflowmetry parameters in patients before and after the 
Remeex procedure   

Variable Baseline Postoperation P-value

I-VAS 7.6±2.3 3.1±2.7 <0.001

Sandvik ISI
   None
   Slight
   Moderate
   Severe
   Very severe

 
0
1
0
9
8

 
6
3
3
5
1

0.001
 
 
 
 
 

I-QOL
   Total I-QOL score
   Avoidance and limiting behaviors
   Psychosocial impacts
   Social embarrassment

 
64.8±90.2
23.2±32.8
24.1±29.9
17.5±29.3

 
146.8±115.2

51.2±38.2
51.3±39.5
44.1±39.7

 
0.004
0.004
0.006
0.009

Maximal flow rate (mL/sec) 12.6±6.3 8.9±5.7 0.044

Postvoid residual (mL) 72.1±88.8 56.8±87.5 0.717

Values are presented as mean±standard deviation or number.   
I-VAS, incontinence visual analogue scale; ISI, incontinence severity index; I-QOL, incontinence quality of life scale.   
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cial embarrassment (P=0.009) domain scores also improved 
significantly after surgery. The maximum flow rate (MFR) de-
creased significantly after the procedure; however, the PVR did 
not change significantly (Table 3). Nine patients (50%) experi-
enced I-QOL increases of >10 points after surgery, which rep-
resents the minimal important difference for I-QOL [14]. The 
MFR decreased significantly (P=0.044) after the procedure, but 
the PVR did not change significantly (P=0.717) (Table 3).
 There were no serious complications in this study. Bladder 
injury occurred intraoperatively in 1 case (3.7%). Postopera-
tively, complications included 1 case (3.7%) of de novo urgency, 
7 cases (25.9%) of persistent urinary retention, and 2 cases 
(7.4%) of wound infection. The Remeex system was removed 
after 40 months in the case of wound infection.

DISCUSSION

This is the first study to demonstrate the benefits and high 
treatment success rate (81.5%) of the Remeex system on female 
SUI with DU. Kim and Kim [15] described that DU cannot in-
fluence the surgical outcomes of midurethral sling for SUI with 
an 88% success rate. In addition, only a few articles exist on the 
TOA procedure for SUI with concomitant voiding difficulty. In 
a study by Jo et al. [16], patients with DU and intrinsic sphinc-
ter deficiency were included; however, DU was simply defined 
as MFR<15 mL/sec. The group reported an objective complete 
cure rate of 60.0% (18 patients) and a 33.3% improvement rate 
(10 patients). Lee et al. [17] performed a follow-up in 65 wom-
en who underwent TOA due to severe SUI and combined SUI 
and voiding difficulty (MFR≤12 mL/sec with a void volume 
≥100 mL). At 6 months, this group showed an 84.4% complete 
cure rate for SUI and an 86.2% patient satisfaction rate. Unlike 
former studies using either midurethral sling or adjustable 
sling, which defined DU rather simply, this study defined DU 
more comprehensively based on patients’ voiding symptoms, 
straining pattern of UFM, large PVR and/or relationship be-
tween detrusor pressure and urine flow. This study was con-
ducted in real patients with underlying DU who were suspected 
of having a high risk of voiding difficulty due to conditions 
such as previous radical pelvic surgery or neurogenic etiology. 
In that sense, these data demonstrate that the Remeex system is 
an excellent treatment option for patients with both SUI and 
DU. In addition, with the Sandvik ISI, the total score and the 
scores for all domains of the I-QOL significantly improved after 
surgery in this study (all, P<0.05).

 The original purpose of using Remeex was to improve in-
continence while maintaining voiding function. It is particular-
ly difficult to balance the functions of voiding and storage in 
patients with SUI and DU. Low tension might sustain the same 
voiding level as that prior to surgery, without relieving the uri-
nary incontinence. In this study, 3 persistent SUI patients who 
failed the initial treatment refused to have additional tension 
adjustment for personal reasons, such as old age or bedridden 
status. However, all of them had the possibility of readjustment 
of tension and their degrees of incontinence improved subjec-
tively.
 In contrast, high tension may resolve incontinence, but may 
also cause voiding difficulties. In these cases, clean intermittent 
catheterization (CIC) becomes necessary. Some patients with 
DU may find that voiding difficulties (with higher tension) are 
more inconvenient than is urinary incontinence. Seven patients 
who experienced complete resolution of their SUI symptoms 
failed to void even when the tension was loosened maximally 
during the postoperative follow-up period (range, 1–22 weeks). 
CIC was recommended, but was declined. Therefore, the Re-
meex system was removed in all of these cases. 
 The initial cases of the surgery were performed while leaving 
a certain amount of tension during the operation. On the first 
postoperative day, the tension was loosened while also taking 
into consideration the voiding symptoms and incontinent levels 
of the patients. The patients that removed the Remeex system 
due to voiding difficulties were all in initial cases. Since then, 
the Remeex procedure was conducted without applying any 
tension during the operation and the following day, the tension 
was tightened to calibrate an optimal status between voiding 
difficulties and level of incontinence. Afterwards, there were no 
more cases of removal of the Remeex due to discomfort related 
to voiding difficulties.
 A few studies have evaluated the risk factors for urinary re-
tention after the MUS procedure. Hong et al. [18] demonstrat-
ed that predictive factors after the tension-free vaginal tape 
procedure were mean age, parity, MFR, and a history of hyster-
ectomy. MFR was the only independent factor in the multivari-
ate analysis. In the present study, statistically predictive factors 
of urinary retention could not be found. However, there was a 
high rate of a history of radical hysterectomy in the persistent 
urinary retention group. This finding suggests that patients who 
have SUI and DU, especially those who previously underwent 
radical hysterectomies, should be warned of their higher risk of 
requiring lifelong CIC.
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 This study was based on retrospective, noncomparative anal-
ysis. One limitation of the study was the small number of pa-
tients included. Statistical verification of the relationship be-
tween operative success and the cause of DU was not possible. 
In addition, clinically objective tests to evaluate the treatment 
success of the Remeex system were not available. Finally, the 
UDS parameter cutoffs used to define DU cannot be explicitly 
stated. 
 In conclusion, the Remeex system is an effective treatment 
option for patients with concomitant female SUI and DU with 
a success rate of 81.5%. Although SUI symptoms may fluctuate 
and recur, readjustment of tension can be easily implemented 
whenever necessary. Further large-scale studies with long-term 
follow-up are needed. Regardless, it was found that the Remeex 
system improved quality of life in women with SUI and DU. 
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