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Introduction

Stress urinary incontinence (SUI) is defined as 
a  complaint of involuntary loss of urine on effort 
or physical exertion (e.g., sporting activities), or on 
sneezing or coughing [1]. Stress urinary incontinence 
has been estimated to affect 50% of all women [2]. 
It is negatively associated with patient quality of life, 

imposes high costs on healthcare systems and neg-
atively affects socioeconomics [3]. 

In 1996, Ulmsten et al. described a new minimal-
ly invasive technique, a  tension-free polypropylene 
mesh vaginal tape (TVT) procedure for female uri-
nary incontinence treatment [4]. Complications such 
as bladder perforation and retropubic hematoma re-
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A b s t r a c t

Introduction: Midurethral tape implantation procedures currently are the first-line treatment for female stress uri-
nary incontinence (SUI).
Aim: To estimate the most common intraoperative and postoperative complications and their treatment methods 
after midurethral tape implantation using retropubic (tension-free vaginal tape – TVT) and transobturator (TOT) ap-
proaches for the treatment of female SUI.
Material and methods: A retrospective descriptive study was performed on 367 women operated on due to SUI in 
the period from 2004 to 2015. The SUI diagnosis was confirmed by clinical history and physical examination. Accord-
ing to the surgical technique that was chosen for SUI treatment, all the patients were divided into two groups: the 
TVT group (n = 112) and the TOT group (n = 255).
Results: In total, in 31 (8.45%) of 367 patients complications were observed after midurethral tape implantation.  
In the TVT group 18 (16.07%) of 112 patients experienced surgery-related complications compared to 13 (5.1%) of 
255 patients in the TOT group (p = 0.0005). The most common intraoperative complication in the TVT group was 
bladder perforation. In the TOT group we had only occasional intraoperative complications. Acute urinary retention 
was the most common postoperative complication in both groups. It was observed in 13 (11.6%) patients in the TVT 
group and in 5 (1.96%) patients in the TOT group.
Conclusions: The advantage of midurethral tape implantation using the TOT technique is that it is associated with 
lower incidence of intraoperative and postoperative complications compared to TVT. The most common complica-
tion in our series was acute postoperative urinary retention, which usually required an additional tape loosening 
procedure.
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lated to the passage of the tape through the retropu-
bic space have been reported [5]. With the tendency 
to minimize these complications, in 2001, the French 
urologist Delorme described another minimally inva-
sive tape insertion route through small incisions in 
the groin, passing the obturator foramina, and in the 
vagina under the middle part of the urethra, which 
the author called transobturator taping (TOT) [6]. 
In 2003, de Leval introduced a modified technique 
called TVT-O, in which the tape is inserted in a  re-
verse route, in through a  vaginal incision and out 
through the obturator foramen (inside out) [7]. Both 
the TOT and TVT-O procedures proved to be associ-
ated with few peri-operative complications [8]. This 
operative technique allowed a reduction of the risk 
of bladder and bowel perforation, and major vascu-
lar injury [9–11], also voiding dysfunction that can 
occur with TVT, but has been reported to be asso-
ciated with higher incidence of groin pain [12, 13].

Currently, the midurethral tape implantation pro-
cedures are the first-line treatment for female SUI 
[14].

In 2008, the Food and Drug Administration (FDA) 
warned of potentially serious complications asso-
ciated with surgical mesh placed through the vagi-
na to treat pelvic organ prolapse (POP) and SUI. In 
2014 mesh usage for POP repair was suspended by 
the Scottish government. Therefore, the review and 
analysis of midurethral tape implantation complica-
tions is very important and relevant.

Aim

The aim of our study was to estimate the most 
common intraoperative and postoperative complica-
tions and their treatment methods after midurethral 
tape implantation using retropubic (tension-free 
vaginal tape – TVT) and transobturator (TOT) ap-
proaches for the treatment of female SUI.

Material and methods

A retrospective descriptive study was performed 
on 367 women operated on due to stress urinary in-
continence at the Urology Centre of the Vilnius Uni-
versity Hospital Santaros Klinikos in the period from 
January 2004 to September 2015. The stress urinary 
incontinence diagnosis was confirmed by clinical 
history and physical examination. The physical ex-
amination included a  cough test and the Ulmsten 
test. Also urinalysis, urine culture, if needed, urogen-

ital ultrasound, and the measurement of post-void 
residual urine were performed. According to the sur-
gical technique that was chosen for SUI treatment, 
all the patients were divided into two groups: in the 
TVT group (n = 112) the midurethral tape was in-
serted by the retropubic route, and in the TOT group  
(n = 255) the tape was inserted by the transobtura-
tor route using the ‘outside-in’ technique. The sur-
gery for stress urinary incontinence and the further 
follow-up for a period of 6 months after the surgery 
was performed by one experienced urologist; thus, 
the results are comparable. The following data such 
as age, body mass index (BMI), the degree of uri-
nary incontinence prior to the surgery, deliveries, 
menopause status, the history of hysterectomy in 
the past, previous surgery due to stress urinary in-
continence or pelvic organ prolapse (POP) were also 
collected. 

All patients underwent routine physical and vag-
inal examination, including a cough test, and post-
void residual urine volume measurement after 1 and 
6 months after the surgery.

We described the intraoperative and postoper-
ative complications related to the surgery in each 
group, and the treatment methods performed to re-
solve the complications. 

Statistical analysis

We used SPSS version 21.0 and Microsoft Excel 
2010 for statistical analysis. P-values < 0.05 were 
considered statistically significant. For statistical 
analysis we used Student’s t-test, the c2 test, and 
the Wilcoxon test.

Results

The characteristics of patients in TVT and TOT 
groups are shown in Table I. We did not find any 
differences between the groups in age, deliveries, 
hysterectomy in the past, or previous surgery due to 
SUI or POP (p > 0.05). We found statistically signif-
icant higher BMI in the TVT group compared to the 
TOT group, with BMI being 30.44 ±4.9 kg/m2 in the 
TVT group and 25.29 ±4.17 kg/m2 in the TOT group 
(p = 0.0023). This can be explained by our prefer-
ence to perform the TVT operation in women with 
overweight and obesity, because there are publica-
tions that show better continence results in these 
patients, particularly after the TVT compared to the 
TOT procedure.
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In total, in 31 (8.45%) of 367 patients, intraoper-
ative or postoperative complications were observed 
after midurethral tape implantation. In the TVT group 
18 (16.07%) of 112 patients experienced surgery-re-
lated complications compared to 13 (5.1%) of 255 
patients in the TOT group. The difference between 
the groups was statistically significant (p = 0.0005).

The most common intraoperative complication in 
the TVT group was bladder perforation. It was ob-
served in 2 (1.79%) patients. In the TOT group we 
had only occasional intraoperative complications 
such as bladder neck and urethral injury with the 
incidence of 0.39% of 255 patients. 

Acute urinary retention was the most common 
postoperative complication in both groups. It was 
observed in 13 (11.6%) patients in the TVT group 
and in 5 (1.96%) patients in the TOT group.

Incidence of complications in TOT and TVT groups 
is presented in Table II.

Description of complications  
and their treatment

We observed 3 (2.68%) intraoperative complica-
tions in the TVT group (n = 112). In 2 (1.79%) cases 
bladder perforation during the passage of the needle 
through the retropubic space, and in 1 (0.89%) case 
urethral injury during the urethro-vaginal dissection 
occurred. In both cases of bladder perforation it was 

detected on intraoperative cystoscopy, the needle 
was reinserted properly, and tape implantation was 
performed. On postoperative day 6 and 4 respective-
ly due to suprapubic pain and leakage through the 
suprapubic incision, midurethral tape was removed 
in both cases. The injury of the proximal urethra was 
resolved by suture, the midurethral tape was insert-
ed, and the bladder catheter was removed on day  
14 postoperatively without any further consequences.

Acute urinary retention was the most frequent 
postoperative complication in the TVT group and it 
was observed in 13 (11.6%) patients. In 12 cases the 
midurethral tape was pulled down until the 8th post-
operative day; 1 of these patients needed repeated 
tape loosening. In 1 woman the midurethral tape 
was cut on the 17th postoperative day. One (0.89%) 
woman improved after intermittent bladder cath-
eterization for 4 days due to difficulty on voiding.  
In 1 (0.89%) case retropubic hematoma was evacu-
ated by the open approach.

We observed 2 (0.78%) intraoperative complica-
tions in the TOT group (n = 255). In 1 (0.39%) wom-
an bladder neck perforation was resolved by suture, 

Table I. Characteristics of patients in TVT and 
TOT groups

Parameter TVT group
(n = 112)

TOT group
(n = 255)

P-value

Age [years] 58.38 ±10.68* 52.85 ±10.74* 0.0827

BMI [kg/m2] 30.44 ±4.9* 25.29 ±4.17* 0.0023

Degree of urinary incontinence prior to surgery:

II 55.56% 84.62%

III 44.44% 15.38%

Deliveries  1.89 ±0.68* 1.54 ±0.78* 0.1017

Postmenopausal:

Yes 83.33% 61.54%

No 16.67% 38.46%

Hysterectomy in 
past

5.56% 23.08% 0.1510

Previous surgery 
due to SUI or POP

27.78% 15.38% 0.4150

Mean ± standard deviation.

Table II. Incidence of complications in TVT and 
TOT groups

Parameter TVT group
(n = 112)

TOT group
(n = 255)

P-value

Intraoperative:

Bladder  
perforation

2 (1.79%) 0 

Bladder neck 
perforation

0 1 (0.39%)

Urethral injury 1 (0.89%) 1 (0.39%)

Postoperative:

Acute urinary 
retention

13 (11.6%) 5 (1.96%)

Chronic urinary 
retention

0 3 (1.18%)

Difficulty on 
voiding

1 (0.89%) 1 (0.39%)

Retropubic 
hematoma

1 (0.89%) 0

Urinary tract 
infection

0 1 (0.39%)

Inguinal pain 0 1 (0.39%)

Total complication 
rate

18 (16.07%) 13 (5.1%) 0.0005
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the midurethral tape was inserted, and the bladder 
catheter was removed on the 8th postoperative day 
successfully. In 1 (0.39%) patient urethral injury was 
observed after the tape insertion, the tape was re-
moved, and the urethral injury resolved by suture 
leaving the urethral catheter for 14 days. 

Acute urinary retention was the most frequent 
postoperative complication in the TOT group as well 
as in the TVT group. It was observed in 5 (1.96%) pa-
tients. In all cases the midurethral sling was pulled 
down until the 8th postoperative day. In 3 (1.18%) 
women partial midurethral sling resection or cut-off 
due to chronic urinary retention and straining on 
urination after 4 and 6 months after the midure-
thral tape implantation was performed. One (0.39%) 
woman needed intermittent bladder catheterization 
for 5 days due to difficulty on voiding. In 1 (0.39%) 
patient acute urinary tract infection was resolved by 
oral antibiotics. One (0.39%) woman suffered from 
inguinal pain after the operation, which resolved in  

3 months after administration of non-steroid anti- 
inflammatory drugs and local analgesic blockage.

The complications and their treatment methods 
in both groups are presented in Tables III and IV.

Discussion

Midurethral tape implantation procedures are 
minimally invasive and currently appreciated as 
the first-line treatment for female SUI. We estimat-
ed that the incidence of complications in TVT and 
TOT groups with up to six months follow-up post-
operatively was 16.07% and 5.1% respectively (p = 
0.0005). The overall incidence of complications in 
both groups was 8.45%.

The incidence rates of complications after mid
urethral tape procedures reported in different stud-
ies are controversial. 

Despite the fact that TVT is a minimally invasive 
technique, such complications as bowel perforation 

Table III. Treatment methods of intraoperative and postoperative complications in TVT group

Complication Treatment

Intraoperative:

Bladder perforation Needle reinsertion during the operation → leakage through the suprapubic incision → sling removal

Urethral injury Suture, bladder catheter for 14 days

Postoperative:

Acute urinary retention Sling pulled down until 8th postoperative day, in 1 case the procedure was repeated, in 1 case  
the sling was cut on the 17th post-op day

Difficulty on voiding Intermittent catheterization

Retropubic hematoma Evacuation by open approach

Table IV. Treatment methods of intraoperative and postoperative complications in TOT group

Complication Treatment

Intraoperative:

Bladder neck perforation Suture, sling inserted, bladder catheter for 8 days

Urethral injury Suture, sling was not inserted

Postoperative:

Acute urinary retention Sling pulled down until 8th postoperative day 

Chronic urinary retention Sling excision or cut 

Difficulty on voiding Intermittent catheterization

Urinary tract infection Oral antimicrobial agent 

Inguinal pain Non-steroid anti-inflammatory medicines and local analgesic blockage
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and major vascular injury in rare cases may occur 
[15]. Richter et al. in their 1-year randomized con-
trolled trial that included 597 patients found that 
the number of patients with serious adverse events 
in the retropubic group was greater than the number 
in the transobturator group (13.8% vs. 6.4%), but 
they did not find a difference in the incidence of ad-
verse events [2].

In our study population, we did not observe any 
serious or life-threatening complications. 

The bladder perforation incidence in the TVT 
group was 1.79%, and we did not have any in the 
TOT group. Despite the fact that in two bladder per-
foration cases in our study we had to remove the 
midurethral tape, due to very low incidence we can-
not draw conclusions on the severity of this compli-
cation. There are publications showing that usually 
bladder perforations do not result in any clinically 
significant morbidity [16]. To reduce the possibility 
of bladder injury during the TVT procedure we rou-
tinely use a  bladder shifting maneuver to the op-
posite side during the needle passage through the 
retropubic space. Also we routinely perform intra-
operative cystoscopy after the sling implantation to 
rule out bladder injury. We do not routinely perform 
cystoscopy during transobturator sling implantation 
like most others centers in Europe, as TOT had a sig-
nificantly lower risk of bladder perforations [3]. Thus, 
the real bladder perforation rate during the TOT pro-
cedure may be a little higher. We suggest performing 
intraoperative cystoscopy during the TOT procedure 
if the surgeon suspects bladder injury or notices ob-
jective bladder injury signs, such as hematuria.

Postoperative voiding disturbances, such as acute 
urinary retention and difficulty on voiding, were di-
agnosed more commonly after the TVT procedure 
(11.6% and 0.89% respectively) compared to TOT 
(1.96% and 0.39% respectively). There are some treat-
ment options to resolve this complication, such as 
clean intermittent catheterization, tape mobilization 
or tape division. Approximately 2.4% to 3.5% of wom-
en after the TVT procedure requiring tape mobiliza-
tion. The optimal time for tape mobilization is within 
2 weeks postoperatively [17]. In our practice we rarely 
perform intermittent bladder catheterization for lon-
ger than 1 week. If normal voiding does not recover 
within several days, we usually perform early sling 
mobilization within 1 week postoperatively.

There are reports that postoperative urinary 
tract infections are more common in the retropubic 

group [18]. However, we did not observe any uri-
nary tract infection in the TVT group, and the inci-
dence of urinary tract infections in the TOT group 
was 0.39%.

We had only 1 woman with persistent groin 
pain after the midurethral sling implantation in 
the TOT group with the incidence of 0.39%. A Co-
chrane review suggested that the transobturator 
procedure had a higher incidence of groin pain at 
12 months postoperatively [19]. Zahn et al., exam-
ining the issue from the anatomical point of view, 
compared the two methods regarding the proximi-
ty of the tape to the obturator canal and ischiopu-
bic ramus in fresh frozen cadavers and concluded 
that the outside-in technique reduces the risk of 
neurovascular injury more effectively than the in-
side-out procedure [20].

We had no cases of tape erosion or exposure 
reported in our study. In the literature the reported 
incidence of tape exposure after TVT and transob-
turator tape implantation ranges from 3.8% to 15% 
[10]. Also late presentations of tape exposure have 
been reported [18].

The limitation of our study is the relatively short 
follow-up period to appropriately reflect long-term 
midurethral sling complications, particularly sling 
erosion and exposure, chronic pain, and de-novo ur-
gency.

In the opinion of the majority authors the tran-
sobturator approach is associated with a lower com-
plication rate than TVT [3, 21], which is consistent 
with our study results.

Conclusions

The advantage of midurethral tape implantation 
using the TOT technique is that it is associated with 
lower incidence of intraoperative and postoperative 
complications compared to TVT. The character of 
our described complications were similar to those 
reported in the literature, and the prevalence and in-
cidence of complications were even lower. The most 
common complication in our series was acute post-
operative urinary retention, which usually required 
an additional tape loosening procedure. 

It is very important to suspect, detect early and 
properly treat the particular complication.
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