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Effects of Transobturator Adjustable Tape Sling Procedure on the 
Therapeutic Outcome in Patients with Stress Urinary Incontinence and 
Detrusor Underactivity
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Purpose: To evaluate the outcome and efficacy of transobturator adjustable (TOA) tape sling operations on 
women with intrinsic sphincter deficiency (ISD) and/or detrusor underactivity (DU) combined with stress uri-
nary incontinence (SUI).
Materials and Methods: This retrospective analysis comprised 60 TOA patients. 30 patients hadDU (Qmax < 
15ml/s) and/or ISD (Valsalva leak point pressure;VLPP < 60cmH20) on the preoperative UDS and the rest on-
ly had SUI. I-QoL, visual analog scale (VAS), Patient’s Perception of Urgency Severity (PPUS), and 
Self-Assessment/Sandvik Questions were performed before and 1 year after surgery. The mesh tension was 
controlled at 1 day after surgery. The objective cure rate was defined as no leakage using the cough test 
with a full bladder.
Results: Patients were divided into two groups: Group A:SUI with ISD and/or DU, n=30; Group B:only 
SUI without ISD and DU, n=30. The two groups showed a difference in Qmax and VLPP preoperatively. 
Objective success rates were 18 (60.0%) completely cured, 10 (33.3%) improved in Group A, and 23 
(76.7%) completely cured, 7 (23.3%) improved in Group B. Three cases needed tape-tension adjustment 
due to urinary leakage one-day after surgery (2 in Group A, 1 in Group B). There was no postoperative 
urinary retention.
Conclusions: After TOA for SUI with ISD and/or DU, 3 cases were needed tension adjustment after 
surgery. TOA procedures seem to be effective and safe, more clinical studies with long-term follow up 
are required for a definite conclusion.
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Introduction

  Stress urinary incontinence (SUI) is the most 
common form of urinary incontinence in women, 
and about 21% of middle-aged Korean women 
suffer from SUI [1]. SUI consists of involuntary 
leakage of urine with increased intra-abdominal 

pressure caused by the weakness of the pelvic 
floor musculature, including the bladder neck and 
proximal urethra, or intrinsic sphincter deficiency 
(ISD) [2].
  Recently, as quality of life has improved, inter-
est in the treatment of SUI has increased, with 
more attempts at noninvasive treatment with def-
inite effects and with low side effects and 
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recurrence. Tension-free vaginal tape (TVT) was 
introduced by Ulmsten et al. [3] in 1996 and has 
shown good treatment results and has been per-
formed worldwide since its presentation. Since 
then, Delorme et al. [4] developed trans-obturator 
vaginal tape (TOT) by using a tape passing the 
obturator foramen in 1994. TVT and TOT are the 
techniques most used recently.
  When urinary retention occurs, however, the 
tape must be cut or released. On the other hand, 
when urinary leakage continues, the tape needs 
to be pulled to both sides to control the leakage 
after cutting or folding with ligation or suture. 
However, this kind of tension control is not easy 
and is inconvenient. Hence, methods that areable 
to control the tension after surgery were in-
troduced, such as TVA, the External Mechanical 
Regulator (REMEEX) system, and transobturator 
adjustable tape (TOA) [4]. There is little domestic 
research on the efficacy of these methods or their 
treatment indications [5]. 
  Thus, we evaluated the efficacy and stability of 
TOA in women with ISD or Detrusor under-
activity (DU) or both combined with SUI.

Materials and Methods

  This retrospective study comprised 30 patients 
who had ISD or DU or both (Group A) and 30 
patients who had SUI only (Group B) from 
March 2007 until March 2008 who were able to 
be followed up for at least 1 year. Every patient 
who participated in the research underwent his-
tory taking physical examination, including meas-
urement of height and weight and a pelvic ex-
amination urinalysis urine culture three-day void-
ing diary questionnaires one-hour Pad test Q-tip 
test and urodynamic studies including uro-
flowmetry before surgery. For the urodynamic 
study, Qmax below 15 ml/s was defined as DU, 
and Valsalva leak point pressure (VLPP) below 60 
cmH20 was defined as ISD. A questionnaire was 
filled out before and 1 year after surgery about 
Incontinence Quality of Life (I-QOL), Visual 
Analog Scale (VAS), Patient’s Perception of 
Urgency Severity (PPUS), and Ssf-Assessment/ 
Sandvik Questions and uroflowmetry and 
post-void residual urine were determined to as-

sess the cure rate and the complication rate.The 
full bladder standing stress test by coughing was 
carried out to assess the objective cure rate.
  All patients received preventive antibiotics by 
IV, by one operator, and were given Mobinul 0.2 
mg and Vascam 3 mg for IV anesthetics. The op-
eration method was no different from TOT except 
that the string was exposed for tension control, 
and the tape was positioned where there was no 
tension on the urethra. The tape material was 
monofilament polypropylene. The string exposed 
at the obturator foramen was used to increase the 
tension when urinary leakage occurred, and the 
tape exposed at the vagina was used todecrease 
the tension when urinary retention occurred. The 
tension was adjusted after confirming urinary re-
tentionor urinary leakage after the Foley catheter 
was removed 1 day after surgery. 
  To evaluate the surgery success objectively, the 
Stamey standard [6] was used: the full bladder 
standing stress test with no urine leakage was 
defined as cure, significant reduction in urine 
leakage was defined as improvement, and no 
change in the SUI or dissatisfaction was defined 
as failure. The success rate included cure and 
improvement.
  Student's t-test and the chi-square test of 
PC-SPSS version 12.0 were used for statistical 
analysis, and p values below 0.05 were consid-
ered to be statistically significant.

Results

  There were no significant differences in age, 
weight, height, BMI, Q-tip test, or pad test before 
surgery between the two groups, but group A 
complained of urgency more and the urodynamic 
study performed before surgery showed sig-
nificant differences in VLPP (p<0.001), Q-max 
(p<0.001), and voided volume (p<0.001) between 
the two groups (Table 1).
  At 1 year after surgery, a total of 24 of 30 pa-
tients were cured completely and 4 were im-
proved in group A, and 27 patients were cured 
and 3 were improved in group B, showing no 
significant difference in the success rate (Table 2).
  The survey of PPUS before and after surgery, 
the VAS of SUI, and the treatment target ach-
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Table 1. Clinical characteristics of patients treated with TOAprocedure. 
Group A (n=30) Group B (n=30) p-value 

Age (years) 55.4±12.3 51.24±9.1 0.256
Weight (kg) 59.0±7.0 62.0±9.6 0.167
Height (cm) 156.0±4.5 158.0±14.8 0.136
BMI (kg/m2) 24.1±2.9 24.9±3.5 0.381
Patients with mixed incontinence 15 (50.0)  8 (26.7) 0.171
Patients with DO  9 (30.0)  3 (10.0) 0.053
Q-tip test (≥30°) 21 (70.0) 23 (76.7) 0.381
Pad test (gm) 15.7±28.0 32.2±43.1 0.223
Preoperative storage symptoms 
   Frequency ( per day) 9.4±3.1  8.9±2.7 0.529
   Nocturia (≥1/night) 1.62±1.1 1.23±1.0 0.147
   Urgency 4.5±4.4   2.3±2.6 0.037
Preoperative Sx/QoL score 
   Quality of life (QoL) 11.7±5.5 11.1±5.4 0.241
Preoperative urodynamic parameters 
   Detrusor contractility 27.5±12.1 32.0±16.6 0.259
   Qmax (ml/s) 17.0±9.4 29.6±11.6 <0.001
   Voided volume (ml) 227.4±83.2 303.4±108.3 0.003
   PVR (ml) 24.0±47.0  9.6±20.5 0.129
   MUCP (cmH2O) 50.4±21.3 56.5±21.7 0.272
   VLPP (cmH2O) 75.6±20.6 94.0±15.1 <0.001
BMI: body mass index, DO: detrusor overactivity, Qmax: maximal flow rate, PVR: post void residual, MUCP: max-
imal urethral closure pressure, VLPP: Valsalva leak point pressure, Values are given as mean ±SD or number (%). 

Table 2. Comparison of the clinical outcomes 
Group A (n=30) Group B (n=30) p-value 

Objective cure rates
Cure 24 (80.0) 27 (90.0) 0.278 
Improvement 4 (13.3) 3 (10.0) 0.688 
Failure 2 (6.7) 0 (0) 0.150 
Values are given as number (%). 

ievement filled out by the patients showed sig-
nificant improvement in both groups (Table 3).
  There was no difference in the post-void re-
sidual urine in the urodynamic study performed 
after surgery, but the Qmax decreased from 
17.0±9.4l ml/s to 14.1±9.8 ml/s in group A and 
from 29.6±11.6 ml/s to 25.5±12.1 ml/s in group B. 
Two patients in group A and 1 patient in group 

B showed urinary leakage on the full bladder 
standing stress test carried out after the study, 
but after the tension was adjusted by the string, 
no urinary leakage was confirmed.
  In group A, the voided volume was 26.3±78.2 
before surgery and 317.9±187.9 after surgery, 
showing no difference (p=0.286), but in group B 
it was 310.3±102.1 before surgery and 218.2±99.2 
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Table 3. Changes in scores of several questionnaires following surgery to treat female stress urinary incontinence 
Group A Group B 

Preop Postop p-value Preop Postop p-value 
Questionnaires 
   PPUS 1.6±0.7 2.4±0.7 <0.001 1.6±0.9 2.8±0.4 <0.001 
   VAS 7.3±3.2 1.0±1.2 <0.001 6.9±3.2 0.3±0.51 <0.001 
   Self-Assessment 1.0±0.0 1.8±0.4 <0.001 1.1±0.3 2.0±0.0 <0.001 
PPUS: patient’s perception of urgency severity, VAS: visual analog scale 

Table 4. Changes in uroflowmetric parameters following surgery to treat female stress urinary incontinence. 
Group A Group B

Preop Postop p-value Preop Postop p-value 
Q max (ml/sec) 17.0±9.4  14.1±9.8 0.041 29.6±11.6 25.5±12.1 0.040 
Voided volume (ml) 263.3±78.2 317.9±187.6 0.268 310.3±102.1 218.2±99.2 0.033 
PVR (ml)  3.7±5.9 11.8±22.2 0.222 2.3±4.4  8.7±12.8 0.082 

Q max: maximal flow rate, PVR: postvoided residual urine 

after surgery, showing a significant decrease. 
Neither group showed urinary retention. 

Discussion

  Treatments such as preservative, pharmaceut-
ical, and surgical treatements have been in-
troduced for the purpose of treating SUI, which 
is the most common form of female urinary 
incontinence. In terms of surgical treatment, blad-
der neck suspension and sling operations exist, 
and of them, the sling operation is the most fre-
quently used method. The TVT method pre-
sented by Ulmsten et al. [3] in 1996 is a repre-
sentative sling operation, and has its basis in the 
Integral theory [7] that the midurethra serves a 
significant role in urinary continence. The TVT 
type surgery is simple and easy to learn and has 
a short surgery time and short hospitalization 
period. In addition, it has few side effects and 
thus has become a standard treatment until now. 
Recently, however, there have been reports of 
complications of bladder perforation, major bleed-
ing, and damage of the internal organs, veins, 
and nerves [8]. Delome et al. [9] in 2004 reported 
that the TOT method, which uses an obturator 
foramen to pass through the tape, is more con-

venient and efficient than the TVT and shows 
similar levels of recovery and improvement while 
abolishing the need for a cystoscope, because it 
does not carry the risk of developing a bladder 
perforation. It also has fewer complications. Since 
then, De Laval et al. [10] further improved the 
TOT method, which still had a small possibility 
of damaging the urethra or bladder. They utilized 
both the TOT method, which inserts the tape 
from outside of the obturator foramen within, 
and the inside-out TVT obturator, which con-
versely passes the needle from the inside of the 
vagina through the thigh and into the tape. Both 
the TOT and the inside-out TVT obturator 
(TVT-O) method have now become the new way 
of performing the sling operation. 
  To date, various surgical methods that allow 
adjustment of the tension, which in turn corrects 
complications of urinary leakage or retention, 
have been introduced. These include the REMEEX 
system, the TVA (Adjustable Transvaginal Tape), 
and the TOA (transobturator adjustable tape) 
methods. These methods work more effectively in 
SUI patients who have ISD or DU and who 
therefore have a high possibility of developing 
urinary leakage or retention after surgery. One 
survey reported that of 38 patients with ISD who 
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underwent the REMEEX surgery, all of the sur-
geries remained successful after 1 year [11]. 
According to another survey, 40.6% of patients 
with SUI who underwent TVA resolved their 
complications of urinary leakage or retention by 
adjustment of the tension [12]. Delome et al. re-
ported that after conducting the TOT method, pa-
tients showed a cure rate of 90.6% and an im-
provement rate of 9.4% [4]. They also reported 
that after conducting both the TOT and the 
TVT-O method, the cure rate for each after 1 year 
was 90% and 87% [13]. In the case of our study, 
of the 30 patients who had ISD or DU or both, 
24 of them (80.0%) were cured and 4 of them 
(19.1%) were improved. Of the 30 patients who 
did not have ISD or DU, 17 of them (90.0%) were 
cured and 3 (10.0%) were improved, thus show-
ing success rates of 93.3% and 100%, respectively. 
However, in regard to the long-term success rate, 
more study and observation must be done. 
  One study stated that compared with the TVT 
method, after the TOT method, due to its larger 
angle and parallel direction of the tape under the 
urethra, the pressure around the urethra suffers 
less and shows less urinary retention [14]. 
However, out of the 183 patients who had TOT 
surgery done, 7 of them (3.8%) developed a uri-
nary obstruction right after surgery [15]. In our 
subjects, no patients were in need of tension ad-
justment in the two groups who underwent TOA. 
  Before surgery, the two groups showed a sig-
nificant difference in Qmax but not in post-void 
residual urine. Other research comparing the 
TOT and TVT-O methods in 2008 had the same 
result [16]. Our research showed urinary leakage 
in 2 patients in group A and 1 patient in group 
B, which was not significantly different. All pa-
tients were confirmed to have no leakage after 
tension adjustment. 
  The limitations of this study were that the fol-
low-up period was short and the long-term suc-
cess rates were not defined. The patient number 
was small, so there was no way to proverare side 
effects and there were not many other TOA 
studies available with which to compare our 
results.

Conclusions

  After TOA for SUI with ISD or DU, 3 cases 
needed tension adjustment after surgery. TOA 
procedures seem to be effective and safe how-
ever, more clinical studies with long-term fol-
low-up are required for a definite conclusion. 
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