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Abstract

Öz

Aim: To evaluate and compare the results and complications of
tension-free vaginal tape (TVT) when performed alone or with vaginal
hysterectomy (VH) and to evaluate the mid-term success rates of TVT
for both groups.

Amaç: Tek başına veya vajinal histerektomi (VH) ile beraber
uygulandığında gerilimsiz vajinal bant (TVT) prosedürünün sonuçlarını
ve komplikasyonlarını değerlendirmek ve karşılaştırmak; her iki grup
için TVT’nin orta vadede sonuçlarını değerlendirmektir.

Methods: A retrospective study was performed on 179 patients who
had TVT alone for stress urinary incontinance (SUI) or TVT with VH
for SUI and vaginal prolapse. Demographic, outcome and complication
data were obtained from medical records. The main outcome
measures were postoperative SUI and voiding dysfunction.

Yöntemler: Stres üriner inkontinans (SUI) nedeniyle sadece TVT
uygulanan ve SUI’ya vajinal prolapsusun da eşlik ettiği durumlarda
TVT ile beraber VH uygulanan 179 hasta retrospektif olarak
değerlendirildi. Demografik, sonuç ve komplikasyon dataları medikal
kayıtlardan elde edildi. Postoperatif SUI ve işeme disfonksiyonları ana
değerlendirmelerdi.

Results: The mean age of the patients who underwent TVT and
TVT+VH were 50.2±6.8 and 52.2±8.1, respectively (p>0.05) and
the mean parity was 4±2.07 and 4.15±2.02, respectively (p>0.05).
The success rate was significantly higher in TVT alone group than in
TVT+VH group (93.6% vs. 84.5%, p<0.05). The postoperative followup period was 15.1±4.3 months for TVT group and 14.4±3.3 months
for TVT+VH group (p>0.05). Overall complication rate was higher in
TVT+VH group (4.2% vs. 9.5%, p<0.05). Postoperative residuel urine
volumes were significantly higher than preoperative residuel urine
volumes in both groups (p=0.001). Due to mesh rejection, second
surgery was performed in one patient from both groups to reomove
the mesh.

Bulgular: Hastaların ortalama yaşları TVT ve TVT+VH için sırasıyla
50,2±6,8 ve 52,2±8,1 (p>0,05); pariteleri sırasıyla 4±2,07 ve
4,15±2,02 (p>0,05) idi. Sadece TVT uygulanan grupta başarı oranı
TVT+VH uygulanan gruba göre anlamlı olarak daha yüksek idi (sırası
ile %93,6 vs. %84,5, p<0,05). Postoperatif ortalama takip süresi TVT
grubu için 15,1±4,3 ay, TVT+VH grubu için 14,4±3,3 ay idi (p>0,05).
Genel komplikasyon oranı TVT+VH grubunda daha yüksekti (sırasıyla
%4,2 vs. %9,5, p<0,05). Postoperatif rezidüel idrar hacmi her iki grupta
da preoperatif rezidüel hacimlere kıyasla anlamlı derecede yüksekti
(p=0,001). Mesh rejeksiyonu nedeni ile her iki gruptan birer hastaya
mesh çıkarılması için ikincil cerrahi uygulandı.

Conclusion: Midterm success rates were significantly higher in TVT
group than in TVT+VH group, but success rates in TVT+VH were
acceptable. Overall complication rates were higher in TVT+VH group;
requirement for a second surgery was similar for both groups.

Sonuç: Sadece TVT yapılan grupta orta dönem başarı oranı TVT+VH’den
daha yüksekti ancak TVT+VH’nin de başarı oranı kabul edilebilir
seviyelerde idi. Genel komplikasyon oranları TVT+VH grubunda daha
yüksek; ikinci cerrahi ihtiyacı her iki grupta benzerdi.
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Introduction

stress test was positive in all patients included in the study.
All clinically stress-incontinent women admitted to our
department for surgical correction of severe genitourinary
prolapse were considered for enrollment. We included
patients with a follow-up of at least 10 months in the study.
Exclusion criteria were negative Q-tip test, negative stress
test, intrinsic sphincter defiency (defined as a Valsalva
leak point pressure of less than 60 cm H2O) and limited
postoperative follow-up time (less than 10 months). None
of the patients had previous incontinance surgery.

Stress urinary incontinence (SUI) can be defined
as involuntary loss of urine by physical exertion that is
generally bothersome to the patient and frequently affects
quality of life negatively. Approximately 15.7% of adult
women are affected with this condition (1). Treatment
alternatives for SUI range from conservative to surgical.
Mid-uretral slings are now the most frequently used
surgical intervention for women with SUI. Tension-free
vaginal tape (TVT) procedure for the treatment of female
SUI was first described by Ulmsten et al. (2) and because
of its short hospital stay, minimal injury and high cure rate,
this procedure has been widely adopted. According to the
latest reports, TVT is a widely used surgical technique for
the treatment of SUI (3). Retropubic sling placement is
considered to be a fast and effective surgery associated
with an average long-term subjective cure rate of 84.3%
(4).
Women undergoing surgical treatment of SUI often
require concomitant pelvic organ prolapse (POP) surgery
for benign uterine disorders and pelvic relaxation, such
as uterine descensus, cystocele, rectocele (5,6). POP
(uterin descensus, cystocele, rectocele) accompanies
SUI in approximetely 63% of patients (7). Therefore, for
many patients with SUI, POP surgery is essential during
SUI surgery. When TVT procedure is performed during
POP surgery, patient is prevented from the risks of a
second surgery done for SUI and it reduces the risk of
anesthesia-related morbidity from a second surgery and
also it reduces the costs (8). However, the efficacy of TVT
performed during vaginal hysterectomy (VH) and other
pelvic floor reconstructive procedures is still controversial.
In this context, the aims of this study were; to evaluate
the results and the complications of TVT procedure when
performed with VH; to compare the results in patients
having TVT alone and to evaluate the mid-term success
rates of TVT in both groups.

Preoperative Assesment
The urethral axis and urethrovesical junction mobility
were assessed by the cotton swab test (Q-tip test). Urethral
hypermobility was defined as a straining angle of more
than 30°C (positive cotton swab test).
The degree of the prolapse was assessed in the lithotomy
position while the patient performed a Valsalva maneuver.
If the presenting part descends halfway to the introitus, it
was defined as first-degree prolapse; if the presenting part
descends to the introitus, it was defined as second-degree
prolapse, and if the presenting part protrudes outside
the introitus, it was defined as third-degree prolapse (9).
Anterior and/or posterior colporrhaphy was planned for
patients with cyctocele and/or rectocele according to
pelvic examination for both groups.
Besides pelvic examination and Q-tip test; all patients
underwent a full urodynamic evaluation including urethral
pressure analysis, urethrocystometry, and residual urine
volume measurement preoperatively. The methods,
definitions, and units conformed to the standards
proposed by the International Continence Society (10).
A stress test was performed at a bladder volume of 350
to 450 mL. A positive stress test was defined as the
involuntary loss of urine during increased intra-abdominal
pressure, without a change in the detrusor pressure. The
main outcome measures were postoperative SUI, voiding
dysfunction, and recurrence of prolapse.
This study was approved by Kanuni Sultan Süleyman
Training and Research Hospital Ethics Committee for
Clinical Investigations (approval number: 2014/5).

Methods
Study Design
In this retrospective study, we reviewed a cohort
of 179 patients with pure stress incontinance who had
undergone TVT alone or combined with pelvic floor
surgery from January 2012 to July 2014. Among them,
95 women (53.1%) underwent TVT procedure (TVT onlygroup, group 1) and 84 women (46.9%) underwent TVT
procedure after VH (TVT-hysterectomy group, group 2).
The indications for VH were uterine prolapse, abnormal
uterine bleeding or pain. Considering the whole study
group, the main complaint was urinary incontinence and

Surgical Technique
Two incisions, 1.5-2 cm length, 5 cm apart, were made
in the skin above the superior rim of the pubic bone. The
anterior vaginal wall was incised at the level of the midurethra, starting 1 cm from the urethral meatus, and
measuring 1.5 to 2 cm in length. After bilateral paraurethral
dissections of the vaginal wall, the bladder was pushed to
the opposite side of the trocar, and tape (Betamix vaginal
sling, Betatech laboratories, Turkey) was placed through
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different between the patients (50.23±6.82 vs. 52.2±8.12
and 4±2.07 vs. 4.53±2.01, respectively; p>0.05). There
was no statistically significant difference in body mass
index, type of birth and menauposal status between the
groups. The mean follow-up time was 15.18±4.3 months
for group 1 and 14.43±3.31 months for group 2 (p>0.05).
Demographic data of the patients are shown in Table 1.
Group 1 underwent a total of 137 concomitant
procedures: eight two anterior colporrhaphies, 43
posterior colporrhaphies and 12 cervical amputations.
Group 2 underwent a total of 203 concomitant
operations: eight four anterior colporrhaphies, 71 posterior
colpoperineorrhaphies, 48 sacrospinous ligament fixation
of the vaginal vault.
In group 1, one bladder perforation occured and one
patient experienced mesh rejection and mesh was removed
five months after the operation. Urinary retention lasting
more than five days occured in two patients, urethral
catheterization was performed for these patients and
mesh was removed from one patient 20 days after the
operation, and overall complication rate in group 1 was
4.2% (4/95).
In group 2, two bladder perforations occured during
TVT procedure and one bladder perforation occured

the urogenital diaphragm into the retropubic space just
behind the internal pubic bone up to the skin incision.
The same procedure was performed on the other side. For
patients who needed concomitant VH and colporrhaphy,
the TVT sling was inserted afterwards the hysterectomy
and colporrhaphy surgery, from a seperate incision done
on the anterior vaginal wall for TVT at the level of the midurethra. The tape was then inserted as described above.
All patients were operated under regional anesthesia.
Postoperative Follow-up
A Foley catheter was inserted after the TVT procedure,
and was removed after 48 hours in both groups. Postvoid
residual urine volumes were evaluated six hours after the
removal of the catheter. In patients with intraoperative
bladder injury, a Foley catheter was inserted for seven
days and antibiotic was given during this period, then
the postvoid residual urine was checked. The incidence
of pre- and post-operative complications was recorded in
all cases.
Pelvic examination and Q-tip tests were performed
at every visit postoperatively. Cough stress test and
multichannel urodynamic examination were performed
for objective assessment at the 1st and 12th months
postoperatively. Objective cure was defined as a negative
cough stress test and no urine leakage during the
multichannel urodynamic examinations. “Failure” was
defined as a positive cough stress test and/or urine
leakage during the urodynamic examination (11). The
follow-up visits were scheduled at 1, 6, 12, and 18 months,
postoperatively.

Table 1. Demographic characteristics of patients undergoing
tension-free vaginal tape alone and tension-free vaginal tape
+ vaginal hysterectomy

Statistical Analysis
Statistical analyses were performed using SPSS for
Windows (SPSS, Chicago, USA). The data were summarized
as the mean ± standard deviation or the percentage
according to the variables. Paired-samples t-test was
used to compare preoperative and postoperative results.
The chi-squared test was used to compare categorical
variables. Student’s t-test and the Mann-Whitney U test
were used to assess differences in group means. A p value
of less than 0.05 was considered statistically significant.

TVT (n=95)

TVT+VH (n=84)

p

Age

50.23±6.82

52.2±8.12

NS

Gravida

5.03±2.18

4.53±2.01

NS

Parity

4±2.07

415±2.02

NS

BMI

28.14±3.15

28.71±3.15

NS

Vaginal birth

89

(93.6%)

71

(84.5%)

NS

Postmenapouse

53

(55.8%)

57

(67.8%)

NS

Systemic disease -

55

(57.8%)

34

(40.4%)

Systemic disease +

40

(42.2%)

50

(59.6%)

NS

TVT: Tension-free vaginal tape, VH: Vaginal hysterectomy, BMI: Body mass
index, NS: Not significant

Table 2. Perioperative and postoperative complications
TVT
(n=95)

TVT+VH
(n=84)

Total

Bladder perforation

1

3

4

Mesh rejection

1

1

2

Urinary retention

2

4

6

Rectovaginal hematoma

0

1

1

Total

4/95
(4.2%)

8/84
(9.5%)

12/179
p=0.001

Results
A total of 179 patients who underwent mid-uretral
sling operations were included in the study. From these,
95 patients had TVT operation because of SUI; 84
patients had TVT+VH-colporaphy anterior-posterior (CAP)
operation. All these 84 patients had symptomatic genital
prolapse and SUI, which was the main indication for VH +
CAP + TVT. The mean age and parity were not statistically

TVT: Tension-free vaginal tape, VH: Vaginal hysterectomy
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during VH surgery; all perforations were repaired during
the operations. Urinary retention lasting more than five
days occured in four patients; urethral catheterization was
performed for these patients and mesh was removed from
one patient 15 days after the operation. Another patient
had rectovaginal hematoma, and the overall complication
rate for group 2 was 9.5% (8/84). Two patients (one from
both groups) were reoperated for removal of the vaginal
mesh. Complication rate was higher in group 2 (4.2% vs.
9.5%; p<0.05) (Table 2).
Table 3 shows the comparison of the results in both
groups. Postoperative SUI was observed to be significantly
lower in group 1 than in group 2 (success rate: 93.6% vs.
84.5%; p<0.05).
Postoperative residuel urine volumes were significantly
higher than preoperative residuel urine volumes in group 1
(9.3±4.9 vs. 19.8±8.6; p=0.0001). Similarly, postoperative
residuel urine volumes were significantly higher than
preoperative residuel volumes in group 2 (24.7±14.7 vs.
30.5±19.4; p=0.0001).

to yield consistent, long-term continence rates of greater
than 80% (16).
We report a cure rate of 93.6% in TVT-alone group
and 84.5% in TVT+VH group. Eventhough there was a
statistically significant difference between the two groups;
the success rate in group 2 patients was also high. Thubert
et al. (4) reported a long-term success rate of 84.3% for
retropubic sling placement. Our results are also similar
with those of Darai et al. (5) and Haab et al. (15). They
reported more than 90% short-term objective cure rate for
the TVT-alone technique. In addition, Wei et al. (17) found
that after 12 months of follow-up, 7.3% of their patients,
who underwent sling surgery, required subsequent
treatment for SUI.
Our urinary retention percentage was 2.1% for group
1 and 4.7% for group 2 (p>0.05). There are different
reported data about postopertaive urinary retention in the
literature. Partoll analyzed the outcome of TVT performed
with other pelvic floor reconstructive surgeries (12) and
their short-term results were good with 94% of the
patients dry; urinary retention was the main postoperative
complication and its frequency was 43%. Different from
them, in a prospective study, Gordon et al. (18) evaluated
TVT performed during prolapse repair and reported
that none of the patients developed postoperative SUI;
postoperative de novo detrusor instability was diagnosed
in four patients (13%) and none of the patients had clinical
evidence of bladder outlet obstruction. It is critical that
the sling must be positioned at midurethra and not at the
bladder neck, as with a traditional midurethral sling. The
tape should be placed as loosely as possible to avoid urinary
retention. Anterior wall procedures performed during VH
may cause migration of the sling toward the bladder neck
when the entire anterior wall is opened, thus, to avoid this
problem, the tape may be placed from a different incision
used from colporrhaphie anterior procedure.
Peschers et al. (19) reported that increased postoperative residual urine was far more common after
combined procedures than reported after TVT alone.
Similar with this study, we also found significantly higher
residual urine measurement in TVT+VH group, but we
also found a similar data for TVT alone group. Although
residual volume increased significantly post-operatively
for both groups, the increase percentage of the residual
volume was significanly higher in TVT alone group when
compared with TVT+VH group. These results are different
from Huang et al. (20) as they found that postvoid residual
volume decreased after surgery.

Discussion
SUI is frequently associated with other pelvic floor
defects in women. Usually vaginal surgery is preferred
because concomitant cystocele, rectocele, as well as
vaginal vault suspension can be accomplished by the same
approach.
There are lots of surgical techniques reported for the
treatment of SUI, but midurethral sling is recognized with
proven long-term success rates (80%-85% dry at five years
in most series) and acceptable complication rates (12).
Midurethral sling procedures aim to elevate and stabilize
the bladder neck. As previously reported, TVT method
can be considered a good alternative for the treatment
of urinary incontinence (13,14). The short-term results
associated with this procedure are encouraging (15).
Moreover, one large meta-analysis studied the surgical
treatment of stress incontinence and reported that only
the colposuspension and sling procedures were found
Table 3. Pre- and post-operative results of patients undergoing
tension-free vaginal tape operation with or without vaginal
hysterectomy

Postop
SUI
Residual
volume
(cc)

TVT group

TVT+VH group

89

93.6%

71

84.5%

Positive

6

6.4%

13

15.5%

Preop

9.3±4.9

24.7±14.7

<0.05

Postop

19.8±8.6

30.5±19.4

<0.05

p

0.0001

0.0001

Negative

p

<0.05

TVT: Tension-free vaginal tape, VH: Vaginal hysterectomy, SUI: Stress urinary
incontinence
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The incidence of bladder perforation in both groups
in our study was 1.6% which is similar with the results of
Huang et al. (20) and Rafii et al. (8).
The type of anesthesia performed during surgery is
also important. Huang et al. (20) reported that the efficacy
and safety of the TVT procedure were irrespective of the
method of anesthesia (8). We believe that the success rates
of TVT surgery increases when regional anesthesia used.
It protects the patient from the risks of general anesthesia
and also allows cooperation with the patient during the
surgery so that the patient may cough. Therefore, we
performed our surgeries with reginal anesthesia.
We acknowledge the limitations of our study. A longer
follow-up would make our results more powerful. The
study lacked statistical power to detect small differences
in rare complications.
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