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Tension-free vaginal tape procedure for treatment of USI:
subjective and objective efficacy evaluation
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Summary

Urinary incontinence is a frequent functional disease affecting 5% to 25% of women. It is commonly believed that urinary stress
incontinence (USI) is caused by anatomical defects, thus it can be treated by restoring anatomy. More than 100 surgical techniques
have been proposed for genuine stress incontinence treatment. The tension free vaginal tape procedure (TVT) for the treatment of
genuine IUS in women was first reported in 1996 by Ulmsten ef al.

The purpose of this study was to evaluate objective and subjective efficacy of the TVT procedure in different types of female
urinary incontinence. From February 2000 to December 2001, 52 patients with urinary incontinence underwent the TVT procedure
in the Obstetric and Gynecology Department of Avezzano Hospital, Italy.

No difference in the cure rates was found between patients undergoing the TVT alone or associated with anterior and/or poste-
rior colporrhaphy. In accordance with many authors we can affirm that the TVT sling technique is easy to use, the time for surgery
is relatively short, and the procedure is free of complications and provides a satisfactory outcome.
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Introduction

Urinary incontinence is a frequent functional disease
affecting 5% to 25% of women [1, 2]. It is commonly
believed that urinary stress incontinence is caused by
anatomical defects, thus it can be treated by restoring
anatomy [3]. The pathophysiology of USI seems to be on
the incomplete pressure transmission to the proximal
urethra due to anatomic descent of the urethrovescical
junction [4]. More than 100 surgical techniques have
been proposed for genuine stress incontinence treatment
[5]; in fact, incontinence surgery can be performed by
laparotomy (e.g., Burch Technique), but it is associated
with high postoperative morbidity and long hospital stays
[6]. To avoid laparotomic disadvantages and complica-
tions, many authors recommend laparoscopic or transva-
ginal approaches for IUS treatment [7-11].

The tension free vaginal tape procedure (TVT) for the
treatment of genuine IUS in women was first reported in
1996 by Ulmsten et al. [12]. It is a minimally invasive
procedure that can be performed under local or spinal
anesthesia (on request) making it possible for the patient
to cough and thereby aid the surgeon in adjusting the sub-
urethral sling to control the leakage [13], and it requires
only short hospitalization. In addition TVT is effective on
the midurethra rather than the urethrovescical junction,
and it does not need fixed anatomic structure anchoring
[14]. The objective cure rate for this procedure varies
between 80% and 90% according to different studies [12,
15, 16].
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Materials and methods

From February 2000 to December 2001, 52 patients with
urinary incontinence underwent the TVT procedure in the
Obstetric and Gynecology Department of Avezzano Hospital.
Patient characteristics are summarized in Table 1. The severity
of urinary incontinence was classified according to the Baden-
Walker scale: grade 1, urinary incontinence when coughing or
sneezing; grade 2, urinary incontinence when running or
picking up an object from the floor; grade 3, urinary inconti-
nence when walking or stair climbing.

The inclusion criteria were the diagnosis of urodynamically
proven genuine stress incontinence associated or not to an
intrinsic sphincter deficiency and the presence of urethral
hypermobility (straining urethral angle 30° or greater from the
horizontal). Exclusion criteria were the absence of a urodyna-
mic complete test, and the absence of urethral mobility (i.e.
neurological bladder defects causing incontinence).

Urodynamic evaluation included urethro-cystometry, static
and dynamic urethral closure pressure, maximum cystometric
capacity and Valsava leak point pressure. Genuine stress incon-
tinence was diagnosed if the patient showed observable urine
leakage with stress but in absence of simultaneous detrusor acti-
vity during cystometry. Detrusor instability, in fact, corresponds
to the presence of detrusor contraction and urine loss during
cystometry. Intrinsic detrusor deficiency accords with a
maximum urethral closure pressure of less than 20 cm/H,O at
maximum cystometric capacity. Among our 52 patients, seven
(13.4%) showed a reduction in MUCP (maximum urethral
closure pressure) with a mean value of about 19.7 cm/H,0.

Patients were considered to have a mixed incontinence when
they both symptoms of stress and urge incontinence (due to a
bladder over activity or to a sphincter’s closure defect) diagno-
sed with a complete urodynamic investigation. Seven patients
(13.4%) showed mixed incontinence. Four patients of 52 (7.7%)
had previously undergone other incontinence surgery such as
the Burch procedure. Five patients (9.6%) showed mild cysto-



248 G. Carta, L. Cerrone, P. lovenitti

cele, six patients (11.5%) showed rectocele, three patients
(5.7%) showed both cystocele and rectocele. The other 31
patients (59.6%) showed genuine stress incontinence (Table 1).

Thirteen patients out of 52 (25%) had grade 1 urinary incon-
tinence, 20 patients of 52 (38.4%) had grade 2, and 19 patients
of 52 (36.5%) had grade 3 (Table 2).

Bonney’s test was positive (+) in 12 patients (23% - IUS 1),
(++) in 31 patients (59.6% - 16 with IUS 2, 10 with IUS 3, 5
with mixed incontinence), and (+++) in nine patients (17.3% -
7 with USI 3, and 2 with mixed incontinence) (Table 3).

Surgery was performed under spinal anesthesia in 49 patients
(94.2%), local anesthesia in two patients (3.8%) and only one
patient (1.9%) asked for general anesthesia.

Two small incisions, 1 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 1-1.5 cm under
the urethral meatus. After paraurethral dissection of the vaginal
wall, the urethra and bladder were pushed to the opposite side
of the trocar insertion using a Foley catheter equipped with a
metal guidewire. A prolene mesh tape was introduced with the
trocar through the urogenital diaphragm underneath the midu-
rethra (to create an artificial pubourethral ligament) into the
retropubic space just behind the internal pubic bone up to the
skin incision [17-20]. The same procedure was utilized for the
other side and cystoscopy was subsequently performed to verify
the absence of bladder injury. After filling the bladder with 300-
350 ml of saline solution, the mesh tape was adjusted without
tension until no urinary leakage occurred when the patient

Table 1. — Patient characteristics.

Characteristics No. of patients

Mean age 56.7 +10.3
Mean parity 205+ 1.3
Nulliparous 9 (17.3%)
Pluriparous 36 (69.2%)
Postmenopausal status 28 (53.8%)
Genuine IUS (urethral hyprmobility) 31 (59.6%)
Mixed incontinence 7 (13.4%)
Cystocele 5( 9.6%)
Rectocele 6 (11.5%)
Cysto-rectocele 3(5.7%)
Previous incontinence surgery 4 ( 7.7%)
Table 2. — USI/mixed incontinence grade.

Grade 1 Grade 2 Grade 3

N % N % N %
USI (45) 12/45 26.6 16/45 355 17/45 37.7
MIXED (7) 1/7 142 47 57.1 2/7 285
Total 13/52 25 20/52 384 19/52 36.5
Table 3. — Bonney'’s test.
+ ++ +++

No. of patients 12 (°) 31 (%) 9 M)

%o 23 59.6 17.3

(°) all patients with USI 1.

(*) 16 patients with USI 2; 10 patients with USI 3; 5 Patients
with Mixed Incontinence.

(™) 7 patients with USI 3; 2 Patients with mixed incontinence.

Table 4. — Hospitalization.

Hospitalization days ~ No of patients Motivation

6 4 * 3 bladder perforations
« 1 urinary retention (300 ml
three weeks after surgery)
4 3 * 3 urinary retentions (150 ml
during the 1* week after surgery)
2 45 No problems
Mean 2.4 = 1.1

(from 2 to 6 days)

Table 5. — Complications.

Complications % No
Perioperative complications 5.7 3/52
Early postoperative complications (§)

(urinary retention*®) 7.7 4/52
Overall complication rate 134 7/52

(8) 0% urinary infections; 0% urinary bleeding
(*) 1 patient of 4 (25%) need for section without removal of
the TVT tape

coughed. The plastic sheath covering the prolene tape was
removed, and the abdominal incisions were sutured. No fixation
of the mesh tape was required. Colpotomy was sutured with
absorbable sutures. A Foley catheter was inserted into the
bladder for 24 hours [20].

Anterior colporrhaphy was necessary in three patients (5.7%)
of five presenting cystocele, posterior colporrhaphy was neces-
sary in four patients (5.7%) of six presenting rectocele, and both
anterior and posterior colporrhaphy were necessary in only two
patients (3.8%) of three presenting cisto-rettocele.

After the withdrawal of the catheter, the residual urine
volume was evaluated; voiding difficulties were defined as a
residual volume of 150 ml or greater after spontaneous mictu-
rition. Mean hospitalization was 2.4 + 1.1 days (from 2 to 6
days) (Table 4).

Ciprofloxacin tablets were prescribed for three or five days.

Follow-up was done at one, six, 12 and 18 months posto-
peratively when possible. Patients were considered objecti-
vely cured if continent at the clinical stress tests, and if there
was no sign of urine retention or residual volume greater than
150 ml.

Patient satisfaction about the TVT results was registered
using a subjective questionnaire of ten items concerning the
total number of daily and night micturitions, urge symptoms,
incontinence seriousness in terms of life quality worsening,
subjective grade of incontinence, remedies or cures used for the
incontinence, discomfort and shame of the patient affected by
incontinence, pain during or after the TVT surgery, irritation
from the catheter, and satisfaction/dissatisfaction for the TVT
surgical result.

Results

The mean operative time was 25.28 + 5.8 minutes
(range from 20 to 40). Among the 52 patients, 49 asked
for spinal anesthesia, one asked for total anesthesia and
two underwent local anesthesia. The operative and posto-
perative complications are shown in Table 5.
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The perioperative complication rate was 5.7% (3
patients of 52) and was the result of a bladder injury (per-
foration) during the trocar insertion into the retropubic
space. This was probably due to the wrong position of the
patient’s legs, which have to be positioned almost at the
same level as the trunk. All were diagnosed with the
systematic cystoscopy. Extraction and reinsertion of the
trocar were successfully performed. The Foley catheter
was left in the bladder for three days to have total resto-
ration of the bladder damage.

Early postoperative complications such as urinary
retention, occurred in 7.7% (4 patients of 52); three
patients had a spontaneous remission within the first
postoperative week, and only one patient showed a resi-
dual urinary volume of 300 ml after four weeks, so a
section without removal of the TVT tape was necessary
and effective. None showed urinary infection or blee-
ding.

Patients (7) affected by mixed incontinence were
treated with anticholinergic therapy which was effective
in all of them. No tape infection or healing defect of the
vaginal wall occurred.

Among the seven patients (13.4%) having a mean
reduction in MUCP (maximum urethral closure pressure)
with a mean value of 19.7 cm/H,0, six (85.7%) showed
a complete restoration of continence after TVT, while
only one (14.2%) still showed mild residual incontinence.

The overall complication rate was 13.4% (7 patients
of 52).

Mean hospitalization was 2.4 days (from 2 to 6 days)
(Table 4).

Subjective and objective cure rates are shown in
Table 6.

The subjective cure rate was 80.6% (25 patients of 31)
in women with genuine stress incontinence and 42.8% (3
patients of 7) in women with mixed incontinence.

The objective cure rate based on clinical stress tests
was 87% (27 patients of 31) in women with genuine USI
and 57.1% (4 patients of 7) in women with mixed incon-
tinence. No difference in the cure rates was found
between patients undergoing the TVT alone or associated
with anterior and/or posterior colporrhaphy.

Table 6. — Subjective and objective cure rates.

Mixed Incontinence

Characteristics USI (No. 45) % (No.7) %
Subjective

o cured 38 84.4 3 42.8
e improved 4 8.8 2 28.5
* no change 3 6.6 2 28.5
e became worse 0 0 0 0
Objective (stress tests):

* cured 40 88.8 3 42.8
* improved 5 11.1 4 57.1
« failed 0 0 0 0

Discussion

Most surgical procedures for the treatment of USI fall
into one of three groups of surgery: needle suspension of
the bladder neck, retropubic urethropexy, and pubovagi-
nal sling [14].

TVT is the most used pubovaginal sling technique and
is now considered an alternative to classic surgical
methods because it is very easy to learn, has a low inci-
dence of perioperative and postoperative complications,
and gives a high objective and subjective success rate.

The mechanism of action of the TVT may be related
to an improvement in urethral closure under stress,
without anatomic change in bladder neck position. Ana-
tomically the urethra lies suspended in a “hammock” of
the anterior vaginal wall and is immobilized by a
forward contraction of the pubococcygeus muscle and
pubourethral ligament [21]. TVT is thus based on a new
integral theory which emphasizes the role of the vaginal
anterior wall and the midurethra in bladder function and
urethral opening and closure [18]. Urinary continence is
achieved by creating a dynamic kinking of the midu-
rethra.

The ideal anti-incontinence procedure limits the
amount of urethral obstruction necessary to stop urine
loss during a Valsalva maneuver or during cough. TVT
seems an ideal technique even to achieve this goal.

Published series report 80% of continence two years
after TVT, which is analogous to results achieved with
Burch colposuspension. Considering both methods, TVT
is better tolerated by patients, has very low perioperative
risks, fewer days of hospitalization and lower postopera-
tive complications.

The use of the TVT method gives, in many cases, a
better possibility of improving the quality of life even in
women who previously would not have been recommen-
ded for surgery (i.e., cardiopathic women >75 years old,
patients ASA 3-4 risk for total anesthesia, etc.), than with
older surgical techniques because this technique can be
performed under local or spinal anesthesia.

Our results are excellent in terms of both subjective and
objective cure rates, so this study demonstrates that the
TVT procedure is a safe and effective surgical method for
the treatment of urinary incontinence in women.

According to many authors we can affirm that the TVT
sling technique is easy to use, the time for surgery is rela-
tively short, and the procedure is free of complications
and provides a satisfactory outcome.

References

[1] Thomas M. T., Plymat K. R., Blannin J. et al.: “Prevalence of
urinary incontinence”. B.M.J., 1980, 281, 1243.

[2] Tosif C. F., Bekassy Z., Rydhstrom H.: “Prevalence of urinary
incontinence in middle-age women”. Int. J. Gynecol. Scand.,
1988, 26, 255.

[3] Lo T. S., Wang A. C., Horng S. G., Liang C. C., Soong Y. K.:
“Ultrasonographic and urodynamic evaluation after tension free
vaginal tape procedure (TVT)”. Acta Obstet. Gynecol. Scand.,
2001, 80, 65.

[4] Hodgkinson C. P.: “Stress urinary incontinence”. Am. J. Obstet.
Gynecol., 1970, 108, 1141.



250 G. Carta, L. Cerrone, P. lovenitti

[5] Alcalay M., Monga A., Stanton S. L.: “Burch colposuspension: a
ten Year follow-up”. Br. J. Obstet. Gynecol., 1995, 102, 740.

[6] Nilsson C. G.: “The tension free vaginal tape procedure (TVT) for
treatment of female urinary incontinence: a minimal invasive sur-
gical procedure”. Acta Obstet. Gynecol. Scand., 1998 (suppl. 168),
77, 34.

[7] Vancaillie T. G., Schuessler W.: “Laparoscopic bladder neck
suspension”. J. Laparoendosc. Surg., 1991, 1, 169.

[8] Liu C. Y.: “Laparoscopic treatment for genuine urinary stress
incontinence”. Bailliere Clin. Obstet. Gynecol., 1994, 8, 789.

[9] Cross C. A., Cespedes R. D., McGuire E. J.: “Our experience with
pubovaginal slings in patients with stress incontinence”. J. Urol.,
1998, 159, 1195.

[10] Chaikin D. C., Rosenthal J., Blavas J. G.: “Pubovaginal fascial
sling for all types of stress urinary incontinence: long term analy-
sis”. J. Urol., 1998, 160, 1312.

[11] Darai E., Pedu M., Benifla J. L. et al.: “Percutaneous needle col-
posuspension to Cooper’s ligament for the treatment of stress
incontinence in women: a report of 82 cases”. Eur. J. Obstet.
Gynecol. Reprod. Biol., 1997, 74, 53.

[12] Ulmsten U., Henriksson L., Johnson P., Varhow G.: “An ambula-
tory surgical procedure under local anesthesia for treatment of
female urinary incontinence”. Int. Urogynecol. J., 1996, 7, 81.

[13] Kinn A. C.: “Tension free vaginal tape evaluated using patients
self reports and urodynamic testing. A two year follow-up”. Scand.
J. Urol. Nephrol., 2001, 35, 484.

[14] Mutone N., Mastropietro M., Brizendine E., Hale D.: “Effect of
tension free vaginal tape procedure on urodynamic continence
indices”. Obstet. Gynecol., 2001, 98 (4), 638.

[15] Ulmsten U., Johnson P., Rezapour M.: “A three year follow up of
tension free vaginal tape for surgical treatment of female stress
incontinence”. Br. J. Obstet. Gynecol., 1999, 106, 345.

[16] Olsson 1., Kroon U. B.: “A three year postoperative evaluation of
tension free vaginal tape”. Gynecol. Obstet. Invest., 1999, 48, 267.

[17] Klutke C., Siegel S., Carlin B., Paszkiewicz E., Kirkemo A.,
Klutke J.: “Urinary retention after tension free vaginal tape proce-
dure: incidence and treatment”. Urology, 2001, 58, 697.

[18] Petros P., Ulmsten U.: “An integral theory and its method for the
diagnosis and management of female urinary incontinence”.
Scand. J. Urol. Nephrol., 1993, 153, 1.

[19] Petros P., Ulmsten U.: “Intravaginal slingplasty. An ambulatory
surgical procedure for treatment of female urinary incontinence”.
Scand. J. Urol. Nephrol., 1995, 29, 75.

[20] Jeffry L., Deval B., Birsan A., Soriano D., Darai E.: “Objective
and subjective cure rates after tension free vaginal tape for treat-
ment of urinary incontinence”. Urology, 2001, 58, 702.

[21] De Lancey J. O. L.: “Structural support of the urethra as it relates
to stress incontinence: the hammock hypothesis”. Am. J. Obstet.
Gynecol., 1994, 170, 1713.

Address reprint requests to:

G. CARTA, M.D.

Universita di I’ Aquila

Dipartimento di Scienze Chirurgiche
Facolta di Medicina e Chirurgia

Via Vetoio, Pal 11/A

67100 L’ Aquila (Italy)

InterAmerican MultiSpecialty Congress
of Laparoscopy and Minimally Invasive Surgery

February 20-22, 2003 - Miami Beach, Florida, USA

General Chair: PAUL ALAN WETTER, M.D.
Clinical Professor, University of Miami School of Medicine

Sponsored by the
Society of Laparoendoscopic Surgeons
with participation from the University of Miami School of Medicine
held at The Alexander All-Suite Oceanfront Resort
To register go to www.sls.org - Society of Laparoendoscopic Surgeons - 7330 SW 62 Place Suite 410 - Miami, FL 33143
Toll free (800) 446-2659 - Fax (305) 667-4123 - E-mail: interamerican @sls.org

Free of charge




