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ABSTRACT
The TOT procedure is considered one of the most useful techniques for treat-

ing female SUI. The hypothesis of this study is to confirm its real efficacy in daily
practice. The material of the study is a group of 55 women affected by SUI in
which this technique was performed. After a preoperative standardized assess-
ment the patients underwent an early postoperative evaluation and a six month
and one year follow up looking for surgical complications and evaluating the ef-
ficacy of the procedure using QL questionnaires. The results show that there
were no major intra or post operative complications. At the six month and one
year follow up 95.5% of the patients were fully satisfied while the remaining
4.5% stated they had improved. The authors can confirm that TOT is a very safe
and successful technique for treating SUI and can be widely employed in daily
practice.

SUMMARY
In this work paper the Authors provide a contribution to confirm the useful-

ness of the TOT technique in the treatment of female urinary stress incontinence.
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INTRODUCTION 

Urinary incontinence is a prevalent
condition that impacts many women’s
lives. Stress urinary incontinence
(SUI), urine loss associated with exer-
tion, typically has its onset during the
reproductive years, whereas urge in-
continence, urine loss associated with
urgency, more frequently affects post-
menopausal women. Mixed inconti-
nence, a combination of stress and
urge incontinence, affects up to 30%
of incontinent women [1] Physiother-
apy, including pelvic floor exercises,
biofeedback, and functional electrical
stimulation, centre on improving
pelvic floor neuromuscular function,
thus improving bladder and urethral
function [2]. Current pharmacologic
treatments focus primarily on urge in-
continence, anticholinergics being the
mainstays of therapy. Local oestrogen
therapy may improve urethral and
bladder function if a woman’s incon-
tinence is associated with urogenital
atrophy. Surgery is primarily reserved
for management of severe SUI [1].
Minimally invasive sling procedures
have replaced the Burch colposus-
pension as the most common surgery
performed for SUI, and appear to
have similar success rates.

The current method of treating fe-
male urinary incontinence is based
on the placement of a sling: a ten-
sion-free sub urethral vaginal tape,
using a retropubic or transobturator
approach. During the last 4 years the
use of a polypropylene tape placed
tension free under the mid urethra
seems to have become the gold stan-
dard therapy for SUI associated to
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urethral hypermobility [3] [4] [5] [6]
[7].

Pathophysiological concepts and
theories on clinical staging have
changed in recent years. The impor-
tance of pressure transmission and
hammock-like support has been com-
plemented by the so-called ‘integral’
theory. An analysis of the available
literature shows that the new sling
procedures provide a new reference
point in time because they not only
show good medium-term results, but
they are also minimally invasive with
quick post-operative recovery [7].

During 2004 a long retrospective
study performed a review of the in-
ternational literature on Medline be-
tween 1968 and 2004, on surgical
techniques for the treatment of fe-
male stress urinary incontinence [6].
The TVT procedure is widely used
for surgical treatment of female SUI.
The transobturator approach, which
allows a reduction of morbidity, was
the choice for more than 25% of the
physicians in 2003.

Since then the technique of the ten-
sion free polypropylene tape posi-
tioned under the mid urethra has been
employed more and more. Maybe one
of the advantages determining the ef-
fectiveness of this technique is repre-
sented by the characteristics of the
monofilament tape made of polypropy-
lene, which is rarely knitted and highly
elastic. Giant multinucleated cells form-
ing granulation tissue were found near
the monofilaments. Moreover, this
granulation tissue has many new blood
vessels and much collagenous fibrous
tissue so it can create a real new sub
urethral support [8].



The physicians can follow two
routes while placing the tape: TVT or
TOT [9] [3] [10] [11] [5] [6] [12] [13].

The wide use of retropubic TVT
seemed to be associated with various
complications, operative (bladder
perforation, retropubic haematoma),
early postoperative (urinary reten-
tion) and late postoperative complica-
tions (urge incontinence, vaginal pro-
trusion of the tape) [14] [15]. To avoid
these complications, alternative pro-
cedures have been developed and
the continence rates obtained with
these new routes are quite similar to
those after classic TVT. In the tran-
sobturator technique (TOT) described
by Delorme and colleagues in 2001,
the tape is inserted through the obtu-
rator foramen from the outside to the
inside and is positioned without ten-
sion under the urethra [16]. Subse-
quent studies demonstrated the effi-
cacy of this procedure in women af-
fected by genuine stress urinary in-
continence particularly when urethral
hypermobility is associated and even
when other procedures, like vaginal
hysterectomy or pelvic floor recon-
structive surgery are associated [3]
[13] [17] [18] [19] [20].

In this paper the authors report
their contribution in terms of results
of the safety and efficacy of this new
mini invasive technique, used to treat
female urinary incontinence with the
transobturator placement of a tension
free polypropylene tape.
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MATERIALS AND METHODS

From June 2005 to December 2007
in the Operative Unit of Obstetrics
and Gynaecology – Gynaecology Sec-
tion in the Infermi Hospital – ASL Ri-
mini (Italy) the authors enrolled 55
women suffering from SUI associated
with urethral hypermobility, to be
surgically treated.

In all the patients the preoperative
assessment was standardized, and
consisted of a gynaecologic pelvic
examination, pad test and stress test
(filling bladder with 300 ml of saline
solution), Q tip test and Bonney test,
and QL assessment using Inconti-
nence Impact Questionnaire Short
Form (IIQ-7) questionnaires [21] and
the King’s Health questionnaire to
value the quality of life [22] according
to the IUGA recommendations [23]. In
the cases in which urge incontinence
or sphincteral insufficiency was sus-
pected, a urodynamic workup was
performed.

Four patients underwent previous
surgical procedure for incontinence
(3 Kelly and 1 Burch). Only four pa-
tients reported previous major gynae-
cological surgery. The ean age was
58.68 years (range 36-75).

In 43 of the women investigated,
genital prolapse in various degrees
was associated (Group A). The pa-
tients included in this group under-
went pelvic floor reconstruction pro-
cedures (PFR group).

In 12 of them there was no pelvic
floor defect but urethral hypermobili-
ty was present (Group B).

Patients with associated urge in-
continence, evidenced by a urody-



namic workup, were excluded from
the studied groups.

All 55 patients underwent an out
in TOT procedure following the clas-
sic Delorme technique; the device
used was a monofilament polypropy-
lene tension free tape inserted under
the mid urethra using two specially
curved needles (Monarc System –
AMS, Minnesota USA) passed through
the obturator foramens.

All the patients of both groups
were operated on by two experi-
enced surgeons under spinal or gen-
eral anaesthesia. 

Cystoscopy was only performed if
there was suspicion of a bladder/ure-
thral lesion. There was suspicion
when contact of the index finger with
the needle was lost during the place-
ment. 

An intravenous prophylactic 2g
dose of amoxicillin–clavulanic acid
was administered. 

In 43 patients (78.1%) (group A or
the PFR group), a pelvic floor recon-
struction was needed, with one or
more techniques: 32 cystocele re-
pairs, 28 rectocele repairs. Vaginal
hysterectomy was performed in 39
patients of this group. Four women
were previously hysterectomised. The
remaining 12 patients (21.9%) (group
B) who did not need pelvic floor re-
construction underwent only the TOT
procedure (Table I). In all the pa-
tients the bladder catheter was re-
moved 2 days after surgical proce-
dure.

Intraoperative and early postoper-
ative complications were evaluated.
All incidents starting from the end of
the operative procedure until dis-
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charge from hospital were considered
early postoperative
complications..The comparison of
acute postoperative obstructive symp-
toms was considered when bladder
catheterization, necessary due to
post-operative urinary retention, was
prolonged for more than 3 days. Sig-
nificant blood loss was considered
when patients needed transfusions or
when Hb levels decreased by more
than 2 g/dl. Urinary infections were
also considered by a urine culture af-
ter removal of the catheter.

Before being discharged from hos-
pital all the 55 patients underwent a
post-operative clinical evaluation of a
urine sample, a post-voiding residual
assessment performed by pelvic ultra-
sonography, PAD and stress test (full
bladder cough test). The patients
were discharged from the hospital
when in a good clinical condition
and when the post-voiding residual
assessment indicated a urinary reten-
tion < 50/100 ml.

A six month and one year out-
come was evaluated with a clinical
examination (looking for erosions de-
termined by the tape or comparison
of cystocele or vaginal vault prolapse
or any anatomical complications), QL
assessment questionnaires like during
the preoperative preparation (asking
for a subjective complete, partial or
no patient satisfaction), measurement
of post-voiding urinary retention per-
formed by pelvic ultrasonography
and catheterization (a urinary reten-
tion of 50/100 ml was considered in-
significant), and PAD/stress test (full
bladder cough test to evaluate urinary
continence).



RESULTS

Evaluation of the surgical outcome
was possible for the entire group (55
patients) regarding the intraoperative
and the early postoperative period. A
six month follow up was performed
in 46 patients; the one year follow up
was possible in 43 women. Globally
in the one year follow up 12 cases
were missed (Table II).

In the whole group no death and
no severe intra or postoperative se-
vere complications occurred.

The intraoperative and early post
operative outcome of the 55 treated
cases is shown in Table III.

As shown in this table mean hos-
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pitalisation after the operation was
about 3.6 days (range 2-5 days) for
group A (patients who underwent
pelvic floor reconstruction associated
with the TOT procedure) and 1.5
days (range 1-3) for group B (patients
who only underwent the TOT proce-
dure). The mean surgical time was 80
minutes (range 60-120) in group A
and 15 minutes (range 7-20) in group
B. There was no need to perform an
intraoperative blood transfusion. In
only 5 cases, out of the entire group,
was cystoscopy performed, because
of a doubt regarding bladder or ure-
thral lesions. In any case no bladder
perforation or urethral, vascular
(haematoma, severe bleeding) or

Table I - Groups of patients submitted to the TOT procedure

Group A: pelvic floor Group B: only TOT 
reconstruction +TOT group procedure

32 submitted to cystocele repair

28 submitted to rectocele repair,

39 submitted to vaginal hysterectomy

Total 43 patients (78.1%) 12 patients (21.9%)

Table II - Intraoperative, early postoperative, six month and one year follow up

Intraoperative/early Six month One year follow
postoperative follow up follow up up

Group A 43 cases 35 cases 33 cases

Group B 12 cases 11 cases 10 cases

Total 55 cases 46 cases 43 cases



neurological injuries occurred. Acute
postoperative urinary retention was
observed in 6 cases among group A
and in 2 cases of group B. The need
to perform postoperative blood trans-
fusions was only observed in 4 cases
in group A. Haemoglobin loss > 2
was observed in 10 cases in group A
and in only one case among group B.
Early postoperative urinary infections
were identified in 15 cases (27,5%).
Urinary loss identified by a positive
pad/stress test immediately before
hospital discharging was demonstrat-
ed in 8 cases of the entire group (on-
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ly one case in group B). None of the
patients needed to remove the tape
in the early post operative period.

At six months after surgical proce-
dure follow up was possible only in
46 cases. The outcome after this peri-
od is shown in Table IV.

As shown in the table no symp-
toms of erosion occurred in the 6
months after the operation. Surgical
removal or section of the tape was
not necessary in any of the 46 pa-
tients. The TOT procedure did not
provoke anatomical complications in
any of the patients. In 91.6% of the

Table III - 55 patients’ intraoperative and early postoperative outcome 

Group A Group B Whole
(PFR) (TOT only) group

N. of Patients 43 12 55

Mean Hosp. Stay 3.6 days.( range 2-5) 1,5 (range1-3)

Mean Surgical Time 80 min (range 60-120) 15 min ( range 7-20)

Need for Cystoscopy 3 cases 2 cases 5 (9%)

Intraop. transfusion 0 0

Bladder Injuries 0 0

Urethral Injuries 0 0

Vascular Injuries 0 0

Neurological injuries 0 0

Postop. Urinary retention 6 (13%) 2 (16%) 8 (14,5%)

Postop. Transfusions 4 0 4 (7.2%)

Hb loss > 2 10 1 11 (20%)

Positive urine cultures 11 (25%) 4 (33%) 15 (27.2%)

Early Positive pad/stress test 7 (16%) 1 8 (14.5%)



patients in group B there was com-
plete subjective satisfaction after 6
months from the surgical procedure;
88% in group A. In the whole group
a high percentage of women (89.1%)
referred complete subjective satisfac-
tion; partial satisfaction was only re-
ported in 8.6% of the women. In only
one case of group B was there no
change in their subjective sensations
(2.1% of the entire group). And only
in this case was there a positive
pad/stress test. In none of the 46 pa-
tients was post voiding urinary reten-
tion demonstrated.

One year follow up was carried
out in 43 cases. The results are re-
ported in Table V.

As shown in the table none of the
patients suffered from vaginal erosion
by the tape. In only one case did we
notice skin erosion at the point of in-
troduction of the needles, maybe due
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to an incorrect section of the tape at
this level. Complete subjective satis-
faction associated with a negative
pad/stress test was reported in 95.5%
of the cases studied. The remaining
4.5% of the patients showed a posi-
tive PAD/stress test but in any case
they referred partial subjective satis-
faction.

DISCUSSION

The primary aim of this study was
to determine if the employment of
the out-in TOT technique is really
useful in daily clinical practice re-
garding the treatment of the female
urinary stress incontinence.The first
point to mention is the very low per-
centage of intraoperative and early
postoperative complications in the
group of patients that underwent the

Table IV - 46 patients 6 month follow up

Group A Group B Whole
(PFR) (TOT only) group

N. of patients 34 12 46

Symptoms of erosions 0 0 0

Other Anatomical 2 cases of vaginal
complications posterior stenosis 0 2

Subjective complete satisfaction 30 (88%) 11 (91.6%) 41 ((89.1%)

Subjective partial satisfaction 4 (11.7%) 0 4 (8.6%)

No subjective satisfaction 0 1 1 (2.1%)

Post voiding urinary retention 0 0 0

Positive pad/stress test 0 1 1 (2.1%)



TOT procedure. No major complica-
tions occurred in the intraoperative
period or in the early post operative
period. No difference was noted re-
garding this problem between the
group that underwent only the TOT
procedure and the group in which
pelvic floor reconstruction proce-
dures were associated. In only a few
cases was cystoscopy needed in the
doubt of urethral or bladder lesions,
confirming that the out-in TOT proce-
dure is a relatively simply technique
with a very short learning period. In
the group of patients who underwent
only the TOT procedure, hospitalisa-
tion was about 1.5 days according to
the international data ([24] [25] [26]),
which leads one to consider the TOT
technique a one day surgery proce-
dure. The employment of TOT did
not prolong the patients’ stay in hos-
pital when associated to pelvic floor
reconstruction, such as vaginal hys-
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terectomy or the correction of cysto-
cele and rectocele. The most frequent
complication was early post operative
urinary retention that we observed in
14.5% of the patients treated. The
same percentage resulted for the cas-
es in which urinary incontinence was
not adequately corrected immediately
after the operation. In fact in 14.5%
of the cases the pad/stress test was
positive at the time of hospital dis-
charge. A urinary infection was an-
other early complication we observed
in the early post operative period; in
any case the infections were easily
treated with appropriate antibiotic
therapy after a urine culture. Signifi-
cant blood loss was observed only
when TOT was associated with pelvic
floor reconstruction procedures, due
to the characteristics of these tech-
niques and not to the TOT, which
can be considered really minimally
invasive. 

Table V - 43 patients one year follow up

Group A Group B Whole
(PFR) (TOT only) group

N. of patients 32 11 43

Symptoms of erosions 0 0 0

Other Anatomical complications 1 case of 
cutaneous erosion 0 1

Subjective complete satisfaction 30 11 41 (95.5%)

Subjective partial satisfaction 2 0 2(4.5%)

No subjective satisfaction 0 0 0

Post voiding urinary retention 0 0 0

Positive pad/stress test 2 0 2 (4.5%)



In the six months and one year
follow up no symptoms of erosion or
other anatomical complications were
observed except for two cases of
vaginal stenosis due to a posterior
wall retraction in patients who under-
went a rectocele correction.

There was a high percent of pa-
tients with complete subjective satis-
faction (89.1%) at 6 months, which
was even higher (95.5%) after one
year from the operation. In only two
cases was the PAD/stress test still
positive after one year but in any
case these two patients stated that
their condition had improved. So the
TOT procedure can be considered
completely successful in 95.5% of the
cases and sufficiently successful for
nearly 100% of the patients treated. 

Concluding the analysis of our da-
ta we can say that the out-in TOT
procedure is a very safe technique,
which can be used regularly in daily
clinical practice in order to treat fe-
male SUI. In our experience, in ac-
cordance with the international litera-
ture, it seems less dangerous and eas-
ier to learn than the retro pubic way
[24] [25] [26]. On the other hand the
high percentage of successfully treat-
ed cases – even in the patients who
need other vaginal surgical proce-
dures – confirms that it can be widely
employed to treat urinary stress in-
continence. We think that, at this time
of the evolution of urogynaecology,
TOT should be part of the technical
skills of every surgeon performing
pelvic floor reconstructive surgery.
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