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Introduction 

Stress urinary incontinence (SUI) affects approx-
imately 50% of women who suffer from urinary in-
continence (UI) [1]. Stress urinary incontinence sig-
nificantly decreases a  woman’s quality of life and 
sexual functioning. Mid-urethral sling (MUS) surgery 
has become the current standard for treatment of 

female stress urinary incontinence. In 1995, Ulmsten 
and Petros [2], based on their own Integral Theory, 
introduced the retropubic tension-free vaginal tape 
(TVT). In 2001, Delorme [3] defined the transobtu-
rator tape procedure (TOT) and in 2003, De Leval [4] 
modified this method, introducing the inside-out 
transobturator tape placement technique. 
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A b s t r a c t

Introduction: The midurethral sling has become the current standard for the treatment of female stress urinary 
incontinence.
Aim: To assess intraoperative complications, early post-operative complications as well as the efficacy of tension-free 
vaginal tape: retropubic and trans-obturator tape procedures.
Material and methods: The analysis involved 91 tension-free vaginal tape (TVT) and 60 transobturator tape (TOT) 
procedures. Both groups were comparable in terms of patient characteristics, urodynamic results, and preoperative 
quality of life (QoL) assessment. The complications were registered, and the effectiveness of the procedures was 
assessed subjectively by the patients at 1-, 3-, 6- and 12-month follow-up.
Results: A significantly lower risk of intraoperative and early post-operative complications was noted in the case of 
TOT procedures (OR = 0.35%, 95% CI: 0.13–0.92). Moreover, regardless of the method used, patients with two or 
more vaginal deliveries in their history had a reduced risk of complications, as compared to nulliparas and uniparas 
(OR = 0.38%, 95% CI: 0.16–0.91). Previous gynaecological surgery and old age increase the risk of complications 
with borderline significance (OR = 2.5, 95% CI: 0.97–6.3; OR = 2.3, 95% CI: 0.95–5.5 respectively). The rates of cure, 
improvement and failure were similar in both groups, as was the significant positive change in post-operative life 
quality.
Conclusions: TVT and TOT procedures are characterised by a high cure rate and improvement in the post-operative 
quality of life. However, it seems that the transobturator approach should be the preferred method of treatment of 
SUI due to the reduced risk of complications, shorter procedure time, and lower intraoperative blood loss.

Key words: complications, stress urinary incontinence, transobturator tape, surgical outcomes, tension-free vaginal 
tape.
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The effectiveness of MUS was compared to Burch 
colposuspension, which previously constituted the 
gold standard in SUI treatment. Ustun et al. [5] re-
ported 83% efficacy of both these procedures at 
3-month follow-up. The long-term (8-year) observa-
tion of Jelovsek et al. confirmed a similar efficacy of 
TVT and laparoscopic Burch for the treatment of SUI. 
However, considering the shorter surgery duration, 
shorter hospital stay for the TVT procedure, and lon-
ger learning curve for Burch colposuspension, MUS 
should be favoured in stress urinary incontinence 
therapy [6]. Laparoscopic Burch should be preferred 
in the case of other concurrent pelvic surgery, in the 
suspicion of bowel adhesions close to the retropubic 
space, in women considering pregnancy, and in the 
case of an allergic reaction to polypropylene.

Usually complications are categorised as intra-
operative (bladder, urethral, vessel, and bowel inju-
ry), immediate postoperative (voiding dysfunction, 
groin pain, infection, and necrotizing fasciitis), and 
chronic problems (de novo urgency, sling erosion) 
[7]. The use of the obturator foramen entails very 
limited intraoperative damage to the urinary bladder 
but this still has not eliminated other intraoperative 
complications. A meta-analysis of TVT complications 
versus other treatments performed by Novara et al. 
[8] showed that bladder perforations, pelvic hae-
matomas, and storage problems were less common 
after TOT. Similar data was presented in a recent Co-
chrane review; however, data concerning the need 
for repeat incontinence surgery in the long term, 
which was more likely in the case of the TOT than 
the TVT procedure, were equally limited [9].

Aim

The purpose of this study was to analyse intraop-
erative and early post-operative complications asso-
ciated with SUI surgery, and to identify risk factors 
for complications. The early post-operative period 
was defined as 7 days after surgery. Evaluation of 
the short-term efficacy of retropubic and transobtu-
rator midurethral slings was also performed.

Material and methods

In our study, 151 women who had undergone an 
MUS procedure over the period of 2015–2017 were 
subject to post-operative evaluation. Two groups 
of patients were identified: group 1 – treated using 
a TVT technique (91 patients), and group 2 – treated 

using a TOT technique (60 patients). The procedures 
were performed in St. Sophia Hospital in Warsaw by 
two gynaecological surgeons with 15 years of expe-
rience in urogynaecological surgery, using the same 
surgical technique. The surgeons and the patients 
were randomly assigned to the procedure.

The TVT procedure was performed as described 
by Ulmsten and Petros, including a cystoscopy, and 
TVT-O was carried out according to de Leval. In both 
groups, more than 80% of the procedures were per-
formed under spinal anaesthesia.

The following pre-surgical data were included: 
age, body mass index (BMI), parity, symptom dura-
tion, cigarette smoking, menopausal status, hormon-
al replacement therapy, oral contraception, previous 
gynaecological surgery, and relevant comorbidities. 
The preoperative assessment also included: Pelvic 
Organ Prolapse Quantification (POPQ), 1-hour pad 
test, urodynamic testing: cystometry, uroflowmetry, 
profilometry, and pelvic floor ultrasound. Patients 
with urodynamically confirmed urinary stress incon-
tinence (a stable detrusor, maximum urethral closure 
pressure (MUCP) < 30 cm H2O, Valsalva leak point 
pressure (VLPP) < 90  cm H2O, maximum flow rate 
(Qmax) > 17 ml/s, 1-hour pad test > 2 g) and a hyper-
mobile urethra were enrolled in the study. The exclu-
sion criteria were as follows: detrusor overactivity, 
a post-void residual volume (PVR) > 100 ml, bladder 
outlet obstruction (BOO), hypomobility of the ure-
thra, and a negative pad test. The quality of life eval-
uation was performed with the help of the Inconti-
nence Impact Questionnaire, Short Form (IIQ-7) and 
the Visual Analogue Scale (VAS) before surgery and 
12 months after surgery. The subjective outcomes 
were evaluated 1, 3, 6, and 12 months after treat-
ment. Other aspects were also assessed: the time of 
the surgery, blood loss, hospital stay duration, and 
the type of perioperative complications. The intraop-
erative blood loss was evaluated using a calibrated 
plastic bag attached to the patient’s buttocks. Addi-
tionally, the number of gauze pads was strictly cal-
culated considering that 10 × 10 cm contains 60 ml 
of blood. Subjective outcomes were self-evaluated 
by the patients within 1, 3, 6, and 12 months after 
surgery according to the schedule proposed by the 
authors (Table I).

The quality of life was evaluated using the Short 
Form IIQ-7 and the VAS scale before and 6 months 
after surgery. The VAS interview question was: “How 
would you feel if your urinary system remained as 
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it is today for the rest of your life?” The answers 
ranged from 0 – very good, to 10 – terrible.

The study had the approval of the Hospital Ethics 
Committee and the informed consent of individual 
patients was duly obtained. The study was not regis-
tered as a clinical trial because it was based on cur-
rent clinical practice and all the procedures used to 
treat the patients in the study were consistent with 
current clinical standards.

Statistical analysis

The tested parameters were described with the 
mean and standard deviation (SD) or the median 
and interquartile range in the case of data of con-
tinuous nature, as well as scales of frequency in the 
case of categorical data.

In order to compare the specified parameters, 
the following statistical tests were used: Wilcoxon 
signed  rank sum test, the Mann-Whitney U  test, 
Pearson’s c2 test, or Fisher’s exact test, the test of 
marginal factorisation, Spearman’s correlation co-
efficient, and the logistic regression model. For the 
gradual elimination method at a level of 0.1 in order 
to stay within the scale, statistical factors at a level 
of 0.05 were used. All tests were bilateral, a  5.0% 
level of significance was decided. The power analy-
sis was calculated assuming a standard change of –  
6 points on the Visual Analogue Scale (VAS). A change 
of 2 points was considered as being clinically sig-
nificant. An analysis of the two groups containing 
91 and 60 subjects, respectively, was sufficient 
to obtain a power of 80% to detect the difference 
between –6.0 and –7.4 (SD = 3). It means that the 
study has adequate power to detect a  statistically 
significant difference. 

Results

Characteristics of patients

Most patients undergoing SUI surgery were aged 
between 33 and 84 years (mean age: 59.6) in both 
groups. The body mass index was 28.1 ±4.6 in group 1,  
and 27.2 ±3.6 in group 2. The duration of the medi-
an signs and symptoms was 4 ±2.7 years and it was 
similar in both groups. The menopausal status (medi-
an 7 years) as well as the smoking history were also 
comparable for both groups. The BMI results in the 
TVT and the TOT groups were similar: 28.1 ±4.6 kg/m2,  
and 27.7 ±3.6 kg/m2, respectively. No differences 

Table I. Self-assessment scale

Points SUI/UUI

0 Cure

1 Improvement

2 Failure

3 Worsening

SUI – stress urinary incontinence, UUI – urgency urinary incontinence.

Table II. Characteristics of TVT and TOT groups 

Parameter TVT
(n = 91)

TOT
(n = 60)

Age:

Min.–max. 35–83 33–84

Average ± SD 59 ±10.9 60.6 ±11.5

BMI:

Min.–max. 21.2–43.0 19.7–40.8

Average ± SD 28.1 ±4.6 27.2 ±3.6

Symptom duration:

Min.–max. 0.5–30 0.5–20

Median (25%, 75%) 4 (2, 7) 4 (2, 7)

Cigarette smoking 15 (16.0%) 9 (15.0%)

Menopausal status:

Min.–max. 0–34 0– 37

Median (25%, 75%) 7 (0, 16) 7 (1.5, 19)

Internal diseases 67 (74.0%) 47 (78.0%)

HRT 9 (10.0%) 13 (22.0%)

OC 1 (1.0%) 0

Deliveries:

Min.–max. 0–4 0–5

Median (25%, 75%) 2 (1, 2) 2 (1, 3)

Pelvic organ prolapse 36 (39.0%) 29 (48.0%)

Previous:

Abdominal hysterectomy 6 (7.0%) 2 (3.0%)

Vaginal hysterectomy 1 (1.0%) 1 (2.0%)

Surgery for prolapse 5 (5.0%) 2 (3.0%)

Coexistent surgery:

Anterior colporraphy 36 (40.0%) 27 (45.0%)

Vaginal hysterectomy   5 (5.0%)   6 (10.0%)

Supraspinal vaginopexy   3 (3.0%)   4 (7.0%)

LAVH   2 (2.0%)   1 (2.0%)

HRT – hormonal replacement therapy, OC – oral contraceptives.
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were observed between the tested groups in the 
aspect of parity (median 2), previous gynaecological 
surgery or pelvic organ prolapse (Table II).

The result of the 1-hour pad test ranged from  
2 g to 617 g. The medians in group 1 and 2 were  
36.7 g and 13.3 g, respectively, with no statistical 
significance. Almost 70% of the tested patients in 
both groups had pad test results higher than 10.0 g.

Urodynamics confirmed SUI in all the women 
included in the study. A  stable detrusor as well as 
a negative urethral closure pressure were revealed 
in all cases. Normal emptying of the bladder was 
recognised among all patients with a measured PVR 
volume of < 50 ml.

The time of the TVT procedure was significant-
ly longer than the TOT procedure, the medians were  
35 min and 20 min (p = 0.0001), respectively. Intra-
operative blood loss in the group of patients who un-
derwent TOT was lower compared to the TVT group  
(p = 0.006). The hospital stay was similar in both 
groups with the median of 2 days (p = 0.08) (Table III).

Intraoperative and early post-operative 
complications

Intraoperative and early post-operative complica-
tions occurred in the TVT and TOT groups in 25.0% 
and in 12.0% of patients.

Urinary bladder perforation occurred in 5 pa-
tients but only in the TVT group. A  haemorrhage 
from the obturator foramina was observed (Table IV) 
in one case in the TOT group. During the first day 
after the surgery, 3 (3.0%) TVT patients were unable 

to urinate spontaneously, while voiding difficulties 
occurred in about 10.0% of TVT patients and in 5.0% 
of the group of TOT patients.

The most common procedure performed in the 
complications described above was catheterisation 
of the urinal bladder. Among the TVT group, the ma-
jority of patients (5.0%) had to be catheterised for 
3 days, while prolonged catheterisation was neces-

Table III. Surgery duration, intraoperative blood loss, and hospital stay duration in TVT and TOT groups

Parameter TVT (n = 91) TOT (n = 60) P-value*

Surgery duration [min]: 0.0001

Min.–max. 20–90 15–30

Median (25%, 75%) 35 (30, 45) 20 (20, 25)

Blood loss [ml]: 0.006

50 22 (44.0%) 22 (79.0%)

100 23 (46.0%) 4 (14.0%)

150 and more 5 (10.0%) 2 (7.0%)

Hospital stay duration [days]: 0.08

Min.–max. 1–11 1–7

Median (25%, 75%) 2 (1, 4) 2 (1, 3)

*P < 0.05 was considered statistically significant.

Table IV. Intraoperative and early post-operative 
complications

Intraoperative and early  
post-operative complications

TVT
(n = 91)

TOT
(n = 60)

Total 23 (25.0%) 7 (12.0%)

Intraoperative complications:

Single urinal bladder perforation 4 (4.0%) 0

Double urinal bladder perforation 1 (1.0%) 0

Intraoperative haemorrhage 0 1 (2.0%)

Early post-operative complications:

Urinal retention 3 (3.0%) 0

Voiding difficulties 9 (10.0%) 3 (5.0%)

Urgency, frequency 1 (1.0%) 1 (2.0%)

Stress urinary incontinence 1 (1.0%) 2 (3.0%)

PVR > 1000 ml 2 (2.0%) 0

Subcutaneous haematoma 1 (1.0%) 0

Retzius space haematoma 1 (1.0%) 0

Urinary tract infection 1 (1.0%) 0
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sary in 4.0% for a period up to 14 days. In 2 (2%) 
cases dilatation of the urethra had to be performed. 
One of the patients after 14 days of catheterisation 
(under suspicion of erosion of the urethra – which 
was not confirmed later) had to be catheterised due 
to urinal retention until the urethrolysis, which took 
place 3 months after surgery. A PVR of 1000 ml was 
observed in 2 of the patients from the TVT group who 
had been catheterised. In the post-TOT procedure 
group, 3 (5.0%) patients had to be catheterised once. 
Altogether, extra catheterisation was performed in 
groups 1 and 2, in 18% and in 5.0% of the women, 
respectively. In the early postoperative period, ur-
gency de novo was observed in 1.0% and in 2.0% of 
patients who underwent TVT and TOT procedures, 
respectively. In several cases, the following compli-
cations occurred after the TVT procedure: subcuta-
neous hematoma with abscesses, and Retzius’ space 
haematoma. Such complications were not observed 
in patients who had the TOT procedure (Table IV).

The subjective cure and failure rates were sim-
ilar in both groups (p = 0.065–0.92). After the first 
month, 88.0% of women in both groups were subjec-
tively cured, 3.0% in group 1, and 10.0% in group 2  
showed an improvement, while 9.0% who underwent 
TVT, and 2.0% who had TOT procedures did not show 
any change. Persistent urgency was reported in a sim-
ilar percentage of patients in both groups: 20.0% and 
22.0% who had TVT and TOT procedures, respectively. 
Voiding difficulties were observed in 1 (1.1%) patient 
who underwent a TVT procedure, and one patient from 
the same group was also unable to urinate. This pa-
tient was later qualified for urethrolysis. The 6- and 
12-month follow-ups revealed that more than 80.0% 
of the patients were completely dry with no symptoms 
of urgency; however, after 12 months, 20.0% of the pa-
tients were lost from follow-up (Table V).

Quality of life assessment

Before the surgery, the median of the answers on 
the VAS was 9, close to “terrible”, and was similar in 
both groups. A 6-month follow-up revealed a signif-
icant improvement in life quality (median 1 in both 
groups, p < 0.0001). The change in both groups was 
comparable (p = 0.97) (Table VI).

The impact of UI on everyday activities was as-
sessed using the short form IIQ-7. Results equal to 
and below 14 were classified as satisfactory. Before 
the surgery, the median in groups 1 and 2 was 16 

Table V. Subjective outcomes in TVT and TOT 
groups

Parameter TVT
(n = 91)

TOT
(n = 60)

SUI after 1 month: n = 90 n = 60

0 79 (88.0%) 53 (88.0%)

1 3 (3.0%) 6 (10.0%)

2 8 (9.0%) 1 (2.0%)

UUI after 1 month: n = 90 n = 60

0 72 (80.0%) 43 (78.0%)

1 7 (8.0%) 4 (7.0%)

2 11 (12.0%) 9 (15.0%)

SUI after 3 months: n = 90 n = 60

0 77 (86.0%) 57 (95.0%)

1 6 (7.0%) 1 (2.0%)

2 6 (7.0%) 2 (3.0%)

3 1 (1.0%) 0

UUI after 3 months: n = 90 n = 60

0 75 (83.0%) 49 (82.0%)

1 4 (4.0%) 2 (3.0%)

2 11 (12.0%) 9 (15.0%)

SUI after 6 months: n = 89 n = 60

0 78 (88.0%) 57 (95.0%)

1 2 (2.0%) 1 (2.0%)

2 9 (10.0%) 2 (3.0%)

UUI after 6 months: n = 89 n = 60

0 77 (87.0%) 53 (88.0%)

1 3 (3.0%) 1 (2.0%)

2 9 (10.0%) 6 (10.0%)

SUI after 12 months: n = 79 n = 42

0 73 (92.0%) 41 (98.0%)

1 5 (6.0%) 1 (2.0%)

2 1 (1.0%) 0

UUI after 12 months: n = 79 n = 42

0 68 (86.0%) 40 (95.0%)

1 3 (4.0%) 0

2 7 (9.0%) 2 (5.0%)

3 1 (1.0%) 0
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and 13, respectively. After the surgery, the quality 
of life significantly increased (the median after the 
procedure in both groups (VAS) was 2; p < 0.0001) 
and no significant difference between the groups 
was noted (p = 0.97). Moreover, a very strong linear 
relationship was revealed in both groups between 
the level of changes in the SF IIQ-7 and the QoL 
(Spearman’s rho = –0.68 and –0.96, p < 0.0001, for 
patients who had undergone both the TVT and the 
TOT procedures). The worse the QoL was before the 
procedure, the bigger the improvement that was 
achieved (Figures 1, 2).

An analysis was performed of the correlations 
between the occurrence of intraoperative and/or 
early post-operative complications and chosen clin-
ical subjects (such as: type of surgery, age, duration 
of SUI symptoms, deliveries, amount of previous 
gynaecological procedures, cigarette smoking, BMI, 
1-hour pad test). The reference group comprised pa-
tients who underwent a TVT procedure, were aged  
≤ 58 (the median was used as the cutting point), with 
a duration of signs and symptoms of ≤ 4 years, who 
had never given birth, had no comorbidities, with 
a pad test result of ≤ 27 g (median), non-smokers, 
with no previous gynaecological surgery, and a BMI 
of < 25 (Table VII).The adjustment of the model was 
checked by the Hosmer-Lemeshow test (p = 0.94), 
showing good fit, whereby its prediction value, mea-
sured by the area under the ROC curve, came to 0.73.

Table VI. QoL before and after surgery in TVT 
and TOT groups: VAS, SF IIQ-7

Parameter TVT
(n = 91)

TOT
(n = 60)

Evaluation before surgery (VAS):

Min.–max. 4–10 1–10

Median (25%, 75%) 9 (8, 10) 9 (8, 10)

Evaluation after surgery (VAS):

Min.–max. 0–10 0–10

Median (25%, 75%) 1 (1, 3) 1 (1, 2.5)

Difference: before vs. after surgery p < 0.0001 p < 0.0001

Change:

Min.–max. –10 – –2 –10 – 0

Median (25%, 75%) –7 (–8, –5) –7 (–9, –5)

TVT vs. TOT p = 0.97

QoL before surgery (IIQ-7):

Min.–max. 0–28 0–28

Median (25%, 75%) 16 (10, 20) 13 (5.5, 21.5)

QoL after surgery (IIQ-7):

Min.–max. 0–28 0–12

Median (25%, 75%) 2 (1, 4) 2 (1, 3)

Level of changes:

Min.–max. –26 – 9 –24 – 2

Median (25%, 75%) –11 (–17, –4) –12 (–19, –4)

TVT vs. TOT p = 0.95

Spearman’s rank correlation Rho = –0.68 Rho = –0.96

Change: before vs. after surgery p < 0.0001 p < 0.0001

P < 0.05 was considered statistically significant.
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Figure 1. Life quality evaluation before and after 
the surgery in both groups

Figure 2. Changes of the evaluation of life qual-
ity after surgery in both groups
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Patients who underwent the TOT procedure are 
significantly less likely to develop intraoperative and 
early post-operative complications than patients 
who have had a TVT procedure (OR = 0.35, 95% CI: 
0.13–0.92). Additionally, regardless of the method 
of surgery, patients who have given birth to two or 
more children have a statistically significantly lower 
chances of developing complications than patients 
who have either never given birth or have given birth 
to one child only (OR = 0.38, 95% CI: 0.16–0.91). Pa-
tients with gynaecological surgery in their medical 
history as well as older patients are at greater risk of 
complications (OR = 2.5, 95% CI: 0.97–6.3, OR = 2.3, 
95% CI: 0.95–5.5, accordingly). Other factors had no 
impact on intraoperative and post-operative compli-
cations.

Discussion

Optimally, surgery should be effective, easy to 
perform, with a short period of convalescence, and 
without complications. Since the publication of the 
Integral Theory, tension-free suburethral tape has 
become the gold standard in the treatment of SUI. In 
the analysis performed by de Tayrac and Madelenat 
[10], suburethral tapes were used in 83.9% of wom-
en with stress urinary incontinence. In this report, 

based on the evaluations of 1,224 procedures, it was 
found that 59.7% of patients were treated with TVT, 
and 21.1% with TOT. The previous published litera-
ture shows that both procedures are equally thera-
peutically effective [11–13]. It appears from clinical 
and theoretical data that the horizontal placement 
of the tape in the TOT procedure should eliminate 
the risk of intraoperative damage to the urinal blad-
der and reduce post-operative voiding difficulties 
[14]. Previous studies suggest that TOT is less effec-
tive in women with a hypomobile urethra [15]. Thus, 
to obtain two comparable groups, patients with de-
creased mobility of the urethra (assessed using ul-
trasound imaging of the pelvic floor) were excluded 
from the study.

In the current study, both the TVT and TOT tech-
niques were analysed to assess intraoperative and 
post-operative complications and to identify pos-
sible risk factors for complications. The impact on 
the quality of life of both procedures was also eval-
uated. 

Intraoperative and post-operative complications 
were observed in 25% of the patients who had un-
dergone the TVT procedure and in 12% who were 
operated on according to the TOT method. Other 
authors [13, 16–18] report a high percentage of all 
complications associated with the TVT procedure: 
between 5.0% and 43.1%. Intraoperative complica-
tions were noted in 2.9–12.9% [9, 13, 19, 20]. In our 
study, intraoperative complications were observed in 
5.0% of patients who underwent TVT surgery, sig-
nificantly more often than in those who had a TOT 
procedure (p = 0.033). All of them concerned the 
perforation of the urinal bladder, and 1 patient even 
had two perforations of the bladder. Urinal bladder 
perforation is one of the most common intraoper-
ative complications. Studies have demonstrated 
this in 0.7–24% of TVT procedures [17, 21–23]. Our 
result is consistent with the one reported by Ford  
et al. [9] (4.5%), who analysed 8,652 TVT procedures. 
Bladder perforation was detected by cystoscopy and 
the application needle was reinserted properly. The 
indwelling Foley catheter was left in situ for one to 
several days. In the study of McLennan et al. [24], the 
pivotal risk factor for bladder injury was surgeon in-
experience. It is imperative that residents are given 
appropriate training in suburethral tape procedures 
and cystoscopy. The age and weight of the patients 
were also significantly associated with perforation, 
where the group of women with a bladder injury was 

Table VII. Analysis of the logistic model to pre-
dict complications (n = 151, 30 complications)

Parameter OR (95% CI) P-value

Type of surgery TOT vs. TVT 0.35 
(0.13–0.92)

0.033

Age > 58 vs. ≤ 58 2.3  
(0.95–5.5)

0.066

Duration of illness > 4 vs. ≤ 4 > 0.1

Births given:

2 or more vs. 0–1 0.38 
(0.16–0.91)

0.031

Pad test > 27 vs. ≤ 27 > 0.1

Cigarette smoking > 0.1

No. of gynaecologic surgical 
procedures

2.47 
(0.97–6.33)

0.06

BMI [kg]:

25–29.9 vs. under 25 > 0.1

30 and more vs. under 25 > 0.1

Adjustment of model H-L: p = 0.94. Field under ROC =  0.73.
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4.5 years younger and 7.86 kg lighter. Some authors 
suggest various modifications of the TVT procedure 
to reduce the risk of cystotomy. Ras et al. [25] report-
ed a beneficial effect of a large (2 × 180 ml of saline 
with bupivacaine and adrenaline) bilateral space of 
Retzius infiltration. McLennan et al. [26] proposed an 
abdominal needle placement (top- down) instead of 
the vaginal (bottom-up) approach.

Urinal bladder perforation is very rare in TOT pro-
cedure cases. Luo et al. [22] and Aigmüller et al. [20], 
who analysed cumulatively 512 TOT procedures, re-
ported perforation of the urinal bladder in 0–1.1%. 
In the TOT group within our study, this complication 
was not noted at all. The only observed intraoper-
ative complication was a  haemorrhage from the 
obturator foramina, which occurred in 1 case only 
(2.0%) and required compression from the vaginal 
approach. Gomes et al. [17] observed this compli-
cation in 0–2.0% of cases, which confirms our own 
observations. The retropubic approach increases 
the risk of vessel injury that in the case of hemody-
namic significant haemorrhage requires aggressive 
treatment involving a laparotomy and a blood trans-
fusion. Most cases of mild and moderate bleeding 
can be successfully treated with vaginal packing al-
though they could result in haematomas of different 
sizes. Only large, symptomatic haematomas require 
surgical drainage, while most that are smaller than 
100 ml in volume could be effectively treated con-
servatively [17]. Different studies report similar in-
cidence of haematomas ranging from 0.9% to 1.7% 
of patients [27, 28]. Giri et al. [29] observed haema-
tomas in the retropubic space using MRI in 16.6% 
of post-TVT patients without clinical symptoms. It 
seems that this complication occurs more often than 
it is assumed. It can also result in voiding difficulties 
experienced after surgery.

In our study, early post-operative complications 
occurred in 20% of the patients in the TVT group 
but only in 8.0% of the patients in the TOT group. 
Other studies have revealed early post-operative 
complications after a TVT procedure in 2.9 to 19.5% 
[11, 17, 21, 27, 30]. Bianchi-Ferraro et al. [31] noted 
early post-operative urinal retention, urinary tract 
infections, groin pain, and urgency de novo in 3.5%, 
7.1%, 26.7%, and 3.5% of patients, respectively. In 
our study, urinal retention was not observed in the 
TOT group. Complications with micturition were not-
ed in 5.0% of the women, urgency de novo in 2.0%, 
and persistence of SUI in 3.0% of the patients. In 

the TVT group, post-operative problems with mictu-
rition were observed in 14.0%: 3.0% of the patients 
suffered from dysuria, 10.0% reported voiding dif-
ficulties, and urgency de novo was noted in 1.0%. 
The range in which urinary retention is reported is 
wide, from 2.2% to 4.4% [11, 21, 27], as is that for 
post-operative problems with micturition, from 1.0% 
to 28.0% [32, 33]. In transobturator tape placement, 
the risk of urinary retention is lower than in the case 
of the TVT procedure, and varies from 1.0% to 11.0% 
[17, 34, 35]. In our study, 5.0% of the patients in the 
TOT group reported problems with micturition. Other 
authors have reported micturition problems in 1.1% 
to 24.0% of patients [9, 27, 33, 36, 37]. Surprisingly, 
Laurikainien et al. [38] observed a statistically lon-
ger convalescence to normal micturition in the TOT 
group compared to the TVT group. Tape mobilization 
to decrease the suburethral tension appears to be an 
effective treatment for urinary retention and voiding 
difficulties if clean intermittent catheterization is in-
sufficient. Price et al. suggest pulling down the tape 
within 14 days of surgery [39]. In our practice, sim-
ilarly to Barisiene et al. [18], we mobilised the sling 
within 1 week postoperatively. Ripperda et al. [40] 
tried to identify the predictive factors of early post-
operative voiding dysfunction. It seems that current 
medical comorbidities and an increasing postvoid 
residual volume during pressure-flow studies at the 
preoperative urodynamic assessment increase the 
risk of initial voiding trial failure, leading to postop-
erative urinary tract infections and the development 
of acute urinary retention. 

Urgency de novo has an enormous impact on 
quality of life. In our study, this complication was ob-
served in 1.0% of the women in the TVT group and in 
2.0% of the patients in the TOT group. Similar obser-
vations were reported by Khan et al. [41], Cavkaytar 
et al. [11], and Canete et al. [42]. The percentage of 
urgency de novo varied from 1.6% to 3.3% after a TVT 
procedure and 2.0 to 7.7 after a TOT procedure. The 
differences between the analysed groups were not 
statistically significant. The pathophysiology of over-
active bladder (OAB) de novo is not completely clear. 
Some authors suggest that OAB symptoms could be 
overlooked during initial clinical assessment. Tape 
incision seems to be less effective when compared 
with the same procedure for urinary retention and 
voiding difficulties. Some patients with urgency  
de novo benefit from anticholinergics or b3-receptor 
agonists [43].
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Urinary tract infections (UTIs) are observed in 
0.4–21.4% of patients in the post-operative period 
[13, 22, 31, 44, 45]. In our study, UTI was noted in  
1 (1.0%) patient in the TVT group. It seems that urine 
tests (and a urine culture, if needed) should be per-
formed along with antibiotic prophylaxis before sur-
gery. Cases of recurrent UTIs caused by bladder out-
let obstruction or erosion require removal of the tape.

Our study revealed that patients who underwent 
the TOT procedure have significantly lower chances 
of intraoperative and early post-operative complica-
tions. This can be explained by the lower percent-
age of urinal bladder perforations and fewer voiding 
difficulties after surgery in this group of patients. In 
the studies of Ben Zav et al. [21] and Luo et al. [22], 
damage to the urinal bladder was only observed 
during the TVT procedure. In our material, post-oper-
ative urine retention occurred twice as many times 
as among patients who underwent TVT, whereas  
Ben Zvi et al. [21] and Cavkaytar et al. [11] observed 
this kind of complication in an equal percentage 
among patients operated on using the TOT and TVT 
procedure. This problem remains unsolved and re-
quires further well-designed studies.

Older patients and women with a history of gy-
naecological surgery have a higher risk of complica-
tions irrespective of the procedure performed. It is 
possible that changes of anatomical conditions in 
the pelvic floor as well as post-operative cicatrisa-
tion are complicating these procedures and increas-
ing the risk of complications. A meta-analysis of TVT 
procedures revealed a higher risk of complications, 
especially of urgency, only in the group of older pa-
tients [46]. On the other hand, Walsh et al. [47] and 
Allahdin et al. [48] did not observe any impact of age 
on intraoperative and post-operative complications. 
However, Toozs-Hobson et al. [12] observed de-
creased effectiveness of the midurethral sling in the 
group of women above 85 years of age compared to 
younger patients.

Similarly to the findings of Salvarci and Gurbuz 
[49] and Pereira et al. [50], our study failed to reveal 
any impact of the BMI on the complication rate and 
the results of surgery, regardless of the procedure 
used. In contrast to these observations, Bernnand  
et al. [51] noted lower cure rates among obese patients 
versus non-obese women. We observed a significant-
ly higher risk of intraoperative and early post-opera-
tive complications in such patients who have either 
never given birth or have given birth to one child 

only. Perhaps this surgical approach is more conve-
nient in women who have had many deliveries. These 
phenomena should be supported by evidence from 
further studies. Our study confirmed the observa-
tion [13, 20, 22] that TOT procedure operative time is 
significantly shorter than the operative time for the 
TVT procedure; however, hospital stay duration was 
similar in both groups. The shorter duration of TOT 
procedures surely comes from an absence of a  cys-
toscopic examination that is required during the TVT 
procedure. 

Similarly to other authors [12, 22, 28, 42, 45, 52–
57], a subjective cure and improvement was noted 
in over 80% of women in both groups. Based on an 
analysis of VAS and IIQ-7, there were no significant 
differences in quality of life between the groups 
at the 6-month follow-up. The improvement of life 
quality was also similar across both groups. The lack 
of assessment of sexual function before and after 
surgery is a  limitation of this study. Stress urinary 
incontinence impairs quality of life, strongly affect-
ing a woman’s sexuality. Leakage during sexual ac-
tivity and the resulting embarrassment felt by the 
person can interfere with and hamper their sex life, 
leading to depression and low self-esteem. Void-
ing disorders are often accompanied by a  vaginal 
prolapse, enhancing its negative impact on sexual 
desire, arousal, orgasm, and dyspareunia [58, 59]. 
Surgery is the gold standard of SUI and pelvic organ 
prolapse (POP) treatment. However, there are still 
an insufficient number of trials on the impact of ur-
ogynaecological surgery on sexual function. Recent 
studies have reported a considerable improvement 
of QoL and sexual function after cystocele and vag-
inal fault prolapse correction [60, 61]. It is notewor-
thy that SUI and POP surgery not only affect the pel-
vic floor but also the whole physiological well-being 
of a  woman, including her sexual function. Thus, 
a  multidisciplinary approach is recommended for 
the treatment of pelvic floor disorders utilising vali-
dated questionnaires to cover the whole complexity 
of the problem. Quality of life and sexual dysfunc-
tion assessments should be incorporated into the 
therapeutic process of women affected by SUI and 
POP [62].

Conclusions

The TVT and TOT procedures are highly effective, 
minimally invasive methods of the treatment of fe-
male stress urinary incontinence. The TOT procedure 
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is faster and carries a lower risk of complications than 
the TVT procedure yet has similar clinical efficacy. 

The positive impact on the quality of life of both 
procedures is also comparable. However, it seems 
that the TOT surgery should be the preferred proce-
dure for the following reasons: a significantly lower 
risk of intraoperative and early post-operative com-
plications, a shorter surgery duration, and lower in-
traoperative blood loss. Older patients and women 
with gynaecological surgery in their medical history 
show a higher risk of intraoperative and post-oper-
ative complications, while a lower risk of complica-
tions has been observed in multiparous women who 
have had two or more deliveries.
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