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INTRODUCTION

Stress urinary incontinence (SUI) is defined as involun-
tary loss of urine associated with activities increasing in-
traabdominal pressure, such as coughing, laughing, sneez-
ing or performing the Valsalva maneuver,1 affecting up to
65% of women aged 45-49.2

Many surgical approaches for SUI treatment have been
suggested, with different level of success. Until the mid-
1990s the gold standard was Burch colposuspension.3

Currently, mid-urethral sling procedures are considered to
be the first line of surgical treatment for the SUI. The ten-
sion-free vaginal tape (TVT) procedure was first described
by Ulmsten in 19964 and is known to be associated with a
cure rate between 80 and 90%.5 Although TVT is a tech-
nique considered minimally invasive there are numerous
publications on its complications including: bladder perfo-
rations (3.8-6.5%), bleeding (1.9-2.7%), mesh erosion
(0.9%), and bowel perforations (0.3%).6,7 To minimize
these complications in 2001 Delorme described a method
of placing a synthetic polypropylene mesh via transobtura-
tor route from the outside to the inside with cured rate al-
most 90%.8 In 2003 de Leval described a technique, in
which the tape is passed through the obturator foramen
from the inside to the outside, called tension-free obturator
tape TVT-O.9

These transobturator approaches, seem to be safer for the
patient, because they decrease the risk of bladder and/or
bowel injury and postoperative hemorrhage. Several ran-
domized, controlled trials in the literature compared TVT
with TVT-O and other methods of surgical SUI treatment.
There are also two meta-analyses10,11 but there can be some
problems with drawing evident conclusions from them,
such as methodology or inclusion criteria of the trials that
where included. In contrast to those trials, this trial was de-
signed as a single blinded trial, where a patient did not
know which procedure is undertaken, which helped us
avoid bias. This prospective randomized single blinded tri-
al was designed to compare the use of TVT and TVT-O in
surgical treatment of stress urinary incontinence in terms of

subjective evaluation of SUI symptoms regression, regres-
sion of ailments corresponding with SUI and subjective as-
sessment of health condition after operation. Additionally,
the trial included estimation of differences in objective de-
mission of SUI symptoms measured by pad test and cough
test, evaluation of quality of life after operation, differences
in time of procedure, complications and time of hospitaliza-
tion. 

PATIENTS AND METHODS

Between October 2006 and October 2009, after approval
from local ethics committee (06/2006), Caucasian women
with SUI symptoms, who were not surgically treated be-
fore, were invited to participate in the study. Fifty-one
women were screened by 3 centers in Warsaw. All patients
gave verbal and written consent. Inclusion criteria included:
women aged 40 - 80, SUI confirmed with 1-hour pad-
weighing test and positive results of urodynamic tests,
maximum bladder volume over 300 ml, patients without
urinary tract infection. Exclusion criteria were: BMI over
33 kg/m2, pathology in the reproductive organ or in lower
pelvis which should be qualified for surgical treatment,
bladder pathology, hysterectomy with or without salpingec-
tomy in the past, neurological urinary incontinence, overac-
tive bladder, hypotony of detrusor muscle or any form of
mixed incontinence, pregnancy, radiotherapy of pelvis in
the past, hypersensitivity to anesthetic drugs, post voiding
volume >150ml, pelvic organ prolapse, myocardial infarc-
tion or hemorrhagic or ischemic stroke within past 6
months prior to randomization, auto immunologic disor-
ders, cancer disease, family of investigator. 

Fifty-one patients were primary screened, but 35 patients
fulfilled inclusion criteria and were randomized 1:1 to un-
dergo TVT or TVT-O procedure. The randomization was
done through a web page secured with a 128-bit code. 

In order to increase credibility of the trial, during the
whole trial, patients were not informed which type of oper-
ation was performed. Due to the fact that TVT and TVT-O

Is there any difference? A prospective, multicenter, randomized,
single blinded clinical trial, comparing TVT with TVT-O
(POLTOS study) in management of stress urinary incontinence.
Short-term outcomes

ARTUR J. JAKIMIUK1,2, TADEUSZ ISSAT2,3, ANNA FRITZ-RDZANEK2, TOMASZ MACIEJEWSKI2,
ARTUR ROGOWSKI4 , WŁODZIMIERZ BARANOWSKI4

1 Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland
2 Department of Obstetrics and Gynecology, Central Clinical Hospital of Ministry of Interior and Administration, Warsaw, Poland
3 Department of Reproductive Health Research, Institute of Mother and Child, Warsaw, Poland
4 Department of Gynecology and Gynecological Oncology, Military Institute of Health Services, Warsaw, Poland

Abstract: Objective: to compare effectiveness and safety of tension-free vaginal tape (TVT) and tension-free obturator tape (TVT-O) in sur-
gical treatment of stress urinary incontinence (SUI). Materials and Methods: A prospective, multicenter, randomized, single blinded trial. 51
patients were screened and 35 patients were randomly allocated to either TVT (n=19) or TVT-O (n=16) group. Results: At 6 months’ follow-
up, we demonstrated that TVT and TVT-O seems to be equally effective in surgical treatment of SUI. For estimated objective efficacy, pad
and cough tests were performed. There were no statistical differences between two procedures. There were no statistical differences between
two groups when comparing early (postoperative) and late complications. Average operation time was shorter for TVT-O group, with statis-
tical significance difference between two procedures. Conclusion: There appears to be equal efficacy of TVT and TVT-O in surgical treat-
ment of female SUI.

Key words: Transobturator tapes; Short term follow-up; Stress urinary incontinence; Suburethral tape.

Original article



procedure differs in technique and places of skin incisions,
every patient had extra skin incisions for masking the type
of procedure (“sham operation”). Each patient had 4 skin
incisions in localization typical for needle introduced in
TVT and TVT-O procedure. Finally 35 patients were ran-
domized to either TVT (n=19) or TVT-O (n=16) group.

The surgical procedures have been described previous-
ly.4,12 In the TVT group, cystoscopy was routinely per-
formed. In both procedures the needles and woven
polypropylene tape were Gynecere products (Gynecere
Ethicon Inc., Somerville, NJ, USA). The procedures were
conducted under spinal anesthesia. 

The primary outcome measure was to estimate effective-
ness of procedure by measuring subjective regression of
SUI symptoms after TVT or TVT-O, before and after 3 and
6 months from operation. To estimate this outcome VAS
was used, where zero means no urinary problems and 10
means unbearable urinary complaints. The patients were al-
so asked for subjective estimation of ailments correspon-
ding to SUI and subjective assessment of health condition
before and after 3 and 6 months from operation. 

The secondary outcome measure was to estimate differ-
ences in TVT or TVT-O procedures with regard to: effec-
tiveness of procedure based on objective demission of SUI
symptoms, evaluated by pad test before and after 6 months
from operation and cough test after 3 and 6 months, evalu-
ation of life quality after 3 and 6 months, differences in
time of procedure, complications after each procedure and
time of hospitalization.

To estimate life quality of the patients before and after
operation, all patients filled in King's Health questionnaire
(KHQ) and SF-36 questionnaire.13,14 Because the KHQ was
not translated into Polish in accordance with the principle
of „cross-culture translation” and did not undergo appropri-
ate validation under Polish conditions, fully validated SF-
36 questionnaire was used, for extra estimation of life qual-
ity of patients. 

Cough test was performed in recumbence and standing
position. Pad test was performed according to ICS
(International Continence Society) guidelines. 

Operative data such as operative time, estimated intraop-
erative blood loss, operative complications and the time of
hospitalization after procedure were recorded. Due to the
fact that, there are different ways to define length of the
procedure time in clinical trials, we made a distinction be-
tween surgical procedure time, defined as time from first
incision till the last suture was made, and operation time,
which was defined as time from patient’s arrival at operat-
ing room to her transfer to the gynecological department.
Statistical analysis was performed according to intention to
threat (ITT). Analysis of results was performed based on
primary and secondary outcome. The differences between
both groups were tested. Statistical analysis was carried out
using the Statistical Package for Social Sciences (SPSS
Inc., Chicago, IL, USA) v. 10.0. Parameters with normal
distribution were evaluated using Student’s t-test and ANO-
VA Friedman test. Test U Manna-Whitney was used for the
cases that did not have a normal distribution. Chi-squared
test was used for evaluation of categorical data. The level of
statistical significance was set at p<0.05.

RESULTS

There were no significant differences in age and body
mass index between two groups. Four patients did not com-
plete the follow up schedule and thus were excluded from
the study, leaving a total of 15 patients in TVT and 16 pa-

tients in TVT-O group. One of them was lost in follow up
and three had bladder perforation during TVT procedure
and were excluded from the trial. After perforation, which
was confirmed in cystoscopy, the tape was removed.

Effectiveness of each procedure was measured subjec-
tively. To estimate this outcome VAS was used, and result-
ed in statistical improvement of SUI symptoms regression
in both groups measured after 3 and 6 months (Figure1).
However, there was no difference in VAS, comparing TVT
vs. TVT-O groups. There was no difference in subjective
ailments corresponding to SUI before the operation be-
tween two groups (p=0,564). We observed statistically sig-
nificant reduction in subjective estimation of ailments cor-
responding to SUI after 3 and 6 moths from operation in
TVT group and TVT-O group. However, the difference be-
tween both groups was statistically insignificant (p-val-
ue=0,956 and 0,873 respectively). 

We observed statistically significant improvement in sub-
jective assessment of health condition in each group after 3
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Figure 1. – Comparison of subjective effectiveness of both proce-
dure, TVT and TVT-O, before, after 3 and 6 months from opera-
tion. For this purpose Visual Analogue Scale (VAS) was used.

Figure 3. – Comparison of subjective assessment of health condi-
tion before and after 6 months from TVT and TVT-O operations.
Significant improvement of health condition took place in 94% of
women after TVT operation and in and in 80% TVT-O group.

Figure 2. – Comparison of subjective assessment of health condi-
tion before and after 3 months from TVT and TVT-O operations.
Significant improvement of health condition took place in 93% of
women after TVT operation and in 87% TVT-O group.
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and 6 months from operation (Figure 2, Figure 3).
However, when we compared both groups, the difference
was not statistically significant (p-value=0,95 and 0,37 re-
spectively). 

There were no statistical differences between two proce-
dures after 3 and 6 months in the results of cough test in
standing and recumbence position (after 3 months p value
in standing position p=0,59, in recumbence position
p=0,96; after 6 months p value in standing position p=0,26,
in recumbence position p=0,51). 

The pad test was performed before and after 6 months
from operation and significant improvement was achieved.
In the TVT group the test was negative in 94% patients af-
ter operation, and in TVT-O in 87% patients. The difference
was statistically insignificant (p=0,51).

Both groups showed improvements in all aspects (Table
1, Table 2) in postoperative questionnaires, KHQ and SF-
36. There were no significant differences in the quality of
life (Table 1, Table 2) in both procedures.  

There were no statistical differences between two groups
in perioperative complications and late complications, how-
ever there were 3 cases of bladder perforation in TVT
group (18%) (Table 3) 

The average procedure time was shorter in TVT-O group
(12,4 min (SD=3,52) vs. 47,75 min (SD=42,89)) and the
difference was statistically significant (p<0,001). Also aver-
age operation time was shorter for TVT-O group (39,25
min (SD=10,19) vs. 71,35 min (SD=48,73)) with statistical
significance difference between two procedures (p=0,001).

There was no statistical difference between two groups in
the time of hospitalization (p=0,578). Average hospitaliza-
tion time in TVT group was 2,41 days (SD=1,37), for TVT-
O group it was 2 days per each patient (SD=0.0).

DISCUSSION 

This prospective, multicenter, randomized single blinded
trial was designed to compare the use of TVT and TVT-O in
surgical treatment of stress urinary incontinence. At 6
months’ follow up, we demonstrated that TVT and TVT-O
seem to be equally effective in SUI surgical treatment,

which is consistent with results of others trials,15 but not all
of them,16 in which TVT operation was more efficient than
TVT-O or TOT in treating SUI. Effectiveness, which was
measured in our trial subjectively and objectively, did not
differ between both groups. Subjective evaluation was the
primary outcome and resulted in improvement of SUI symp-
toms regression in both groups measured after 3 and 6
months. Objective effectiveness was also estimated after 3
and 6 moths by pad and cough tests and resulted in improve-
ment of SUI symptoms regression. The differences were in-
significant between both groups. When we asked patients
for subjective estimation of ailments corresponding to SUI
and subjective assessment of health condition before and af-
ter 3 and 6 months from operation, we found improvement
in both aspects in TVT and TVT-O group, but we did not
find differences between them. Noteworthy, none of the pa-
tients in both groups reported deterioration of general health
after 6 months of the operation. When we compare both pro-
cedures, there were no differences in each domain of KHQ
or SF-36 questionnaire in the quality of life.  

We think, as the others, that advantage in TVT-O opera-
tion is that retropubic space is avoided, which reduces the
risk of bladder, bowel or major vascular injury or perfusion.
Although many reports confirmed excellent cure rates for
TVT, the complications associated with blindly entering the
retropubic space, might be limitation of this procedure.17

With TVT-O procedure many of these problems are avoid-
ed. Several recent studies have demonstrated that the inci-
dence of perioperative and short-term postoperative compli-
cations associated with the TVT-O procedure is low.18 On
the other hand, what is also critical, retropubic TVT proce-
dure required less operative time and results in shorter hos-
pitalization time, with significantly less postoperative pain
and faster return to regular daily activities than the tradition-
al Burch colposuspension.19 In our trial, bladder perfusion
occurred in 3 TVT patients’ (18%). None of these complica-
tions occurred in TVT-O group. However, bladder perfora-
tion usually has no long-term adverse consequences.20

Despite that, we did not notice any differences in early and
late complications between the two groups. 

Probably, due to the fact that cystoscopy was necessary to
verify bladder injury during TVT procedure, the operation

TABLE 1. – Scores of each domain of the King’s health questionnaire before and after 3 and 6 months follow-up in TVT and TVT-O groups.
Statistical improvement was achieved in a TVT-O group in all domains of KHQ after 3 and 6 months from operation. In a TVT group statis-
tical improvement was achieved in almost all domains of KHQ after 3 months (except general health perception (p=0,110) but in all domains
of KHQ after 6 months from operation time.
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TABLE 2. – Scores of each domain of the SF-36 questionnaire before and after 3 and 6 months follow-up in TVT and TVT-O groups. Statistical
improvement was achieved in a TVT-O group only in physical functioning (p=0,003) and PCS (p=0,024). After 6 months statistical improve-
ment was also achieved in a physical limitations (p=0,012) and social functioning (p=0,026). In TVT group, questionnaire performed after 3
months, reveal that statistical improvement was not achieved only in general health domain (p=0,224) and pain feeling (p=0,182). After 6
months from operation there were no changes in SF-36 questionnaires statistical analysis (p=0.328 and p=0,170 respectively for general
health and pain feeling).

TABLE 3. – Peri- and postoperative complications (although cystoscopy was not used for TVT-O group, we have assumed that no bladder per-
foration occurred in TVT-O group, because we recorded no signs suggesting this complication (p=0,39 when comparing two groups)). There
were no symptoms suggesting vaginal, bladder or urethral erosion. There were no bowel, nerves or major vessels injuries. To sum up, perfo-
ration of the bladder, urinary retention and hematoma appear to be bore often after TVT operation, but with no statistical difference between
both groups.

and procedure times were longer, which is related to results
of others.21

Till today there is only one meta-analysis in literature,
which compares TVT and TVT-O procedures.10 For this
analysis 15 RCTs that compared both procedures were in-
cluded. When direct comparison was made, subjective and
objective cure rate did not differ between both groups (OR
1.06, 95% CI 0,85-1.33 and for objective cure rate OR 1.03,
95% CI 0.77-1.39). When patients with only SUI were ana-
lyzed, subjective cure rate in 8 trials reached OR 1.03 (95%
CI 0.81-1.31). The TVT-O had fever complications of bladder
injury but more groin pain and de novo urgency than TVT.
The primary outcome in most trials was ‘cured’ and this was
measured and reported in various ways. Most, but not all
studies reported on subjective cure rates and only some de-
fined objective cure rate. Advantage of our study is that we
analyzed both of them using appropriate methods (VAS for

objective cure rate and pad or cough test for objective cure
rate) to estimate effectiveness of each operative method. 

There are some strengths and limitations of our study.
Based on published data, our study is the first single blind-
ed trial comparing TVT vs. TVT-O. The one study compar-
ing surgical techniques in SUI treatment, TVT-O vs. TOT-
ARIS22 started as single blinded but ended because of an
ethical issue. This is one of few trials so far that compares
both subjective and objective effectiveness of TVT or TVT-
O in surgical treatment of SUI. 

Another advantage of our study is wide and very restric-
tive inclusion criteria, which also resulted in small number
of patient in each group and is primary limitation of this
study. A recently published randomized study, demonstrated
that patients with severe SUI had significantly better out-
come after TVT compared to TVT-O, suggesting that sever-
ity of SUI is an parameter that can influence the results of
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sling operations.23 Additionally, patients with previous sur-
gery for SUI or pelvic reconstruction may carry a higher
risk of postoperative urine retention or procedure failure,
when they are treated with TVT or TVT-O procedure.24 As
mentioned before, in our trial, only pure-SUI patients, con-
firmed in urodynamic exam, were recruited. It was very im-
portant, because in one study it was found, that patients with
SUI had a persistent cure rate of 85% from 2 to 8 years af-
ter TVT surgery, whereas the cure rate of patients with
mixed urinary incontinence steadily declined to 30% from 4
to 8 years after surgery.25

Long-term follow up is required and is under way to as-
certain long-term validity of our results. Adequate random-
ization, concealment and low patient withdrawal are also
without fail strengths of this trail. 

To conclude, this prospective randomized single blinded
study shows no significant difference in the early and late
operative complications, objective and patient-reported suc-
cess rate between TVT and TVT-O procedures in SUI surgi-
cal treatment at 6 months follow up. On the other hand 18%
of operating patients from TVT group had bladder perfora-
tion, even that it was not statistical different between both
procedures, it makes a difference for a patient. Undoubtedly,
TVT-O had shorter operation and procedure time for no
need of routine cystoscopy.  

ACKNOWLEDGMENT

This study (Polish Transobturator System) was supported
by a grant Number: N40301331/0469 from Ministry of
Science and Higher Education in Poland.

REFERENCES

1. Abrams P, Cardozo L, Fall M. The standardization of termi-
nology of lower urinary tract function: report from the
Standardisation Sub-committee of the International
Continence Society. Am J Obstet Gynecol. 2002;187:116-26.

2. Hannestad YS, Lie RT, Rortveit G. Familial risk of urinary in-
continence in women: population based cross sectional study.
BMJ. 2004;329:889-91.

3. Colombo M, Scalambrino S, Maggioni. Burch colposuspen-
sion versus modified Marshall-Marchetti-Krantz urethropexy
for primary genuine stress urinary incontinence: a prospective,
randomized clinical trial. Am J Obstet Gynecol.
1994;171:1573-9.

4. Ulmsten U, Henriksson L, Johnson P. An ambulatory surgical
procedure under local anesthesia for treatment of female uri-
nary incontinence. Int Urogynecol J Pelvic Floor Dysfunct.
1996; 7:81-5.

5. Nilsson CG, Palva K, Rezapour M. Eleven years prospective
follow-up of the tension-free vaginal tape procedure for treat-
ment of stress urinary incontinence. Int Urogynecol J Pelvic
Floor Dysfunct. 2008; 19:1043-7.

6. Tamussino K, Hanzal E, Kölle D. Austrian Urogynecology
Working Group. The Austrian tension-free vaginal tape reg-
istry. Int Urogynecol J Pelvic Floor Dysfunct. 12Suppl 2001;
2:28-9.

7. Meschia M, Bertozzi R, Pifarotti P. Peri-operative morbidity
and early results of a randomised trial comparing TVT and
TVT-O. Int Urogynecol J Pelvic Floor Dysfunct. 2007;
18:1257-61.

8. Delorme E. Transobturator urethral suspension. Mini-invasive
procedure in the treatment of stress urinary incontinence in
women Prog Urol. 2001; 11:1306-13.

9. de Leval J. Novel surgical technique for the treatment of fe-
male stress urinary incontinence: transobturator vaginal tape
inside out. Eur Urol. 2003; 44:724-30. 

10. Latthe PM, Singh P, Foon R. Two routes of transobturator tape
procedures in stress urinary incontinence: a meta-analysis
with direct and indirect comparison of randomized trials. BJU
Int. 2010; 106:68-76.

11. Novara G, Artibani W, Barber MD. Updated systematic review
and meta-analysis of the comparative data on colposuspen-
sions, pubovaginal slings, and midurethral tapes in the surgical
treatment of female stress urinary incontinence. Eur Urol.
2010; 58:218-38.

12. de Leval J, Waltregny D. New surgical technique for treatment
of stress urinary incontinence TVT-Obturator: new develop-
ments and results. Surg Technol Int. 2005; 14:212-21. 

13. Kelleher CJ, Cardozo LD, Khullar V. A new questionnaire to
assess the quality of life of urinary incontinent women. Br J
Obstet Gynaecol. 1997; 104:1374-9.

14. Kelleher CJ, Pleil AM, Reese PR. How much is enough and
who says so? BJOG. 2004; 111:605-12.

15. Latthe PM. Review of transobturator and retropubic tape pro-
cedures for stress urinary incontinence. Curr Opin Obstet
Gynecol. 2008; 20:331-6.

16. Dyrkorn OA, Kulseng-Hanssen S, Sandvik L. TVT compared
with TVT-O and TOT: results from the Norwegian National
Incontinence Registry. Int Urogynecol J Pelvic Floor
Dysfunct. 2010; 21:1321-6.

17. Su TH, Huang WC, Lee MY. Tension-free vaginal tape-obtu-
rator procedure for treatment of severe urodynamic stress in-
continence: subjective and objective outcomes during 2 years
of follow-up. J Obstet Gynaecol Res. 2009; 35:1077-82.

18. Waltregny D, Gaspar Y, Reul O. TVT-O for the treatment of
female stress urinary incontinence: results of a prospective
study after a 3-year minimum follow-up. Eur Urol 2008;
53:401-8.

19. Nilsson CG, Kuuva N, Falconer C () Long-term results of the
tension-free vaginal tape (TVT) procedure for surgical treat-
ment of female stress urinary incontinence. Int Urogynecol J
Pelvic Floor Dysfunct. 2001; 12 Suppl 2:5-8.

20. La Sala CA, Schimpf MO, Udoh E (2006) Outcome of ten-
sion-free vaginal tape procedure when complicated by intra-
operative cystotomy. Am J Obstet Gynecol. 195:1857-61.

21. Krofta L, Feyereisl J, Otcenásek M. TVT and TVT-O for sur-
gical treatment of primary stress urinary incontinence:
prospective randomized trial. Int Urogynecol J Pelvic Floor
Dysfunct. 2010; 21:141-8.

22. Abdel-fattah M, Ramsay I, Pringle S. Evaluation of transobtu-
rator tapes (E-TOT) study: randomised prospective single-
blinded study comparing inside-out vs. outside-in transobtura-
tor tapes in management of urodynamic stress incontinence:
short term outcomes. Eur J Obstet Gynecol Reprod Biol.
2010; 149:106-11.

23. Araco F, Gravante G, Sorge R. TVT-O vs. TVT: a randomized
trial in patients with different degrees of urinary stress incon-
tinence. Int Urogynecol J Pelvic Floor Dysfunct. 2008;
19:917-26.

24. Domingo S, Alamá P, Ruiz N. Transobturator tape procedure
outcome: a clinical and quality of life analysis of a 1-year fol-
low-up. Int Urogynecol J Pelvic Floor Dysfunct. 2007;
18:895-900.

25. Doo CK, Hong B, Chung BJ. Five-year outcomes of the ten-
sion-free vaginal tape procedure for treatment of female stress
urinary incontinence. Eur Urol. 2006; 50:333-8.

Correspondence to: 

ARTUR J JAKIMIUK 
Mossakowski Medical Research Centre,
Polish Academy of Sciences, Pawinskiego Street 5, 
Warsaw 02-105, Poland
phone number: (0048) 225081120; 
fax number: (0048) 225081125;
e-mail: jakimiuk@yahoo.com


