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Most of the patients with suburethral sling
failure have tapes located outside the high-
pressure zone of the urethra

Lokalizacja tasmy u pacjentek z niepowodzeniem leczenia wysitkowego
nietrzymania moczu za pomocg slingu podcewkowego
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Abstract

Objectives: The high-pressure zone of the urethra (HPZ), which is crucial for the continence mechanism, extends
between the point of the maximum urethral closure pressure and the urethral knee, and has been calculated to lie
between 53% and 72% of the functional urethral length. According to recent studies the best results of suburethral
slings are achieved when tapes are positioned under this zone. The aim of the study was to determine the location
of tapes relative to the urethral length in patients seeking help due to recurrent stress urinary incontinence (SUI)
following sling procedures.

Material and methods: The study group comprised 61 patients suffering from recurrent SUI following suburethral
slings performed from 6 months to 5 years earlier. Forty-nine (80.3%) women were initially treated with a transobtu-
rator sling and 12 (19.7%) with a retropubic procedure. Twenty patients had the original sling performed at our de-
partment whereas, the other 41 in other institutions. The position of the tapes was determined at the sagittal plane
by 3-D transvaginal ultrasound using a linear transducer. The length of the urethra was measured from the bladder
neck to the external urethral meatus following the urethral lumen, taking into account its curve. The position of the
tapes relative to the percentage of the urethral length was calculated assuming the bladder neck as the proximal
end of the urethra. The reference point was set at the midpoint on the tape.

Results: Only 13 (21.3%) patients had tapes positioned at 50%-75% of the urethral length. In 45 (73.8%) of wo-

men examined the tapes were found under proximal half of the urethra and in 3 (4.9%) distally to the 75% of the
urethral length.
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Conclusions: In most patients in whom slings procedures proved unsuccessful the tapes are located under the
proximal half of the urethra, that is outside the HPZ. The position of a tape outside the HPZ may be considered as
a cause of suburethral sling failure.
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Streszczenie

Cel pracy: Badania ultrasonograficzne, oceniajgce potozenie tasmy pod cewka moczowg u pacjentek leczonych
z powodu wysitkowego nietrzymania moczu (WNM) za pomocg slingu podcewkowego wykazaty, ze najlepsze
rezultaty obserwowane sg w przypadku umiejscowienia tasmy pod odcinkiem cewki moczowej odpowiadajgcym
strefie wysokiego cisnienia (SWC). SWC rozcigga sie pomiedzy punktem maksymalnego cisnienia zamykajgcego
cewke moczows, a jej kolankiem i obejmuje odcinek pomiedzy 53% a 72% funkcjonalnej dtugosci cewki moczo-
wej. Celem pracy byfa ultrasonograficzna ocena potozenia tasm podcewkowych u pacjentek z niepowodzeniami
leczenia WINM.

Materiaty i metody: Badaniem objeto 61 pacjentek po nieskutecznym leczeniu WNM za pomocg slingéw pod-
cewkowych. Zabiegi byty wykonane od 6 miesiecy do 5 lat przed momentem badania ultrasonograficznego. Z
dostepu przez otwory zastonione wykonano 49 zabiegow (80,3%), a 12 (19,7%) z dostepu zatonowego. U 20 pa-
cjentek wykonano zabiegi w Il Klinice Ginekologii Uniwersytetu Medycznego w Lublinie, a 41 w innych osrodkach.
Potozenie tasm oceniano za pomocg przezpochwowej ultrasonografii wykorzystujac sonde liniowg o czestotliwosci
9-12 MHz. Po uzyskaniu trojwymiarowego obrazu mierzono dfugosc cewki moczowej, w odniesieniu do ktorej
okreslano pozycje tasmy, przyjmujac szyje pecherza moczowego jako poczgtek cewki.

Wyniki: Jedynie u 13 (21,3%) pacjentek tasmy byty umigjscowione pomiedzy 50 a 75% dfugosci cewki moczowey.
U 45 (73,8%) pacjentek, tasme uwidoczniono pod proksymalng czescig cewki (ponizej 50% jej dfugosci), a u 3
(4,9%) dystalnie do 75% dfugosci cewki moczowej.

Whioski: U wiekszosci pacjentek z niepowodzeniem leczenia WNM za pomocg slingdw podcewkowych tasmy
Zlokalizowane sg pod proksymalnym odcinkiem cewki moczowej, a wiec poza SWC cewki. Dlatego rozwazajgc
przyczyny niepowodzenia zabiegow slingowych u pacjentek z nawrotem nietrzymania moczu nalezy brac¢ pod

uwage nieprawidtowe potozenie tasmy.

Stowa kluczowe: wysilkowe nietrzymanie moczu / slingi podcewkowe / pozycja tasmy
badanie ultrasonograficzne

Introduction

Urethral profile measurements and lateral urethrocystography
have identified the section of the urethra, termed the high-pressure
zone (HPZ) of the urethra, which is crucial for continence
mechanism. It extends between the point of the maximum urethral
closure pressure and the urethral knee, and has been calculated
to lie between 53% and 72% of the functional urethral length,
where the pubourethral ligaments attach. Placement of a tape
close to the HPZ, that is under the middle section of the urethra,
is currently the first-choice therapy for women with stress urinary
incontinence (SUT) [1-3]. Ultrasound studies have shown that
the best results of suburetral slings are achieved when tapes are
positioned directly under the HPZ. Kociszewski et al. [4] showed
that in the case of a tension-free vaginal tape (TVT) procedure the
position of a tape between the 50% and 80% of the urethral length
(measured from the bladder neck) ensures a cure rate exceeding
90%, whereas location outside this zone results in failure in more
than one-third of patients. Another study carried out by the same
authors revealed that tape location between 50% and 70% of
the urethral length substantially increases the probability of the
patient’s being cured [5]. In line with these findings, it has been
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shown that when a transobturator tape (TVT-O) is positioned
under the proximal half of the urethra, the risk of procedure
failure increases significantly [6,7].

Overall, these reports indicate that sling outcome is strongly
related to tape location. Hence, we decided to evaluate the
position of the tapes relative to the urethral length using 3-D
travsavaginal ultrasound in patients suffering from recurrent SUI
after failed sling procedures.

Materials and methods

The study group comprised 61 patients admitted to the 2nd
Department of Gynecology Medical University of Lublin, or
attending the out-patient clinic owing to the failure of treatment
with suburethral sling procedures. The patients underwent sling
procedures between 2004 and 2010, that is from 6 months to 5
years earlier. In all the cases the recurrence of SUI was noted
within six months after surgery. The age of the subjects ranged
from 35 to 82 years (mean 60.0+£9.9 years), BMI from 18.2 to
38.3 (mean 28.444.2) and parity from 0 to 5 (mean 2.4£1.1). All
the women complained of SUI. The diagnosis was confirmed
by physical examination and urodynamic studies. In 3 patients
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de novo urgency concomitant with permanent urine leakage
developed shortly after the surgery. Forty-nine (80.3%) women
were initially treated with a transobturator sling and 12 (19.7%)
with a retropubic procedure. Twenty patients had the original
sling performed at our department whereas, the other 41 in other
institutions.

The position of the tapes was determined with a linear
array of a biplane transducer, frequency range 9-12 MHz (type
8848, B-K Medical, Herlev, Denmark) using an ultrasound
scanner ProFocus 2202 (B-K Medical, Herlev, Denmark). This
equipment, as shown previously, makes it possible to obtain high-
resolution 3-D images of the anterior compartment [8]. During
examination the patient was recommended to have a comfortably
full bladder and was placed in a dorsal lithotomy position. The
transducer was inserted into the vagina in a neutral position
with no compression on the urethral complex and surrounding
structures. Three-dimensional acquisition was performed by the
rotation of the transducer from the right side (9 o’clock position)
to the left side (3 o’clock position) of the patient. 3-D volumes
obtained were used for data analysis. The position of the tapes
relative to the urethra was evaluated on the basis of the midsagittal
view as shown in Figure 1.

Figure 1. Determination of the tape position by transvaginal ultrasound
with a linear transducer. The tape position relative to the urethral length
(UL) was calculated as a percentage of the UL measured from the bladder
neck (BN) up to the external urethral meatus (EUM). The midpoint of the
tape was set as the reference point.

The midsagittal plane is obtained when the lumen of the
urethra was visualized along the entire length of the urethra, from
the bladder neck to external urethral meatus. The reference point
was set at the midpoint on the tape. The length of the urethra was
measured from the bladder neck to the external urethral meatus
following the urethral lumen, taking into account its curve. The
position of the tapes relative to the percentage of the urethral
length was calculated assuming the bladder neck as the proximal
end of the urethra. Measurements were done independently by
two investigators (M.B. and A.S.) and mean values were used
for analysis. Test-retest reproducibility analysis and intraclass
correlation coefficients of the parameters showed an excellent
interobserver agreement 1=0.96, (CI 95%, 0.85-1.08), r <0.001.

The study was approved by the Ethical Committee of
Medical University of Lublin (KE-0245/29/2008).
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Results

The tapes were easily visualized in all patients investigated.
Typically, a tape was seen as a hyperechogenic area under the
urethra. However, in some patients the tapes were poorly seen
probably owing to the ingrowth of the connective tissue. In these
cases acoustic shadow produced by the tape was helpful in the
determination of tape location (Figure 2).

The median tape position was at 35.8 % of the urethral
length. In 45 (73.8%) women the tapes were found under the
proximal half of the urethra. Thirteen patients (21.3%) had the
tapes positioned between the 50% and 75% of the urethral length,
which corresponds to the high pressure zone of the urethra. In
3 (4.9%) patients the tape localized distally to the 75% of the
urethral length.

In 2 out of 3 patients with de novo urgency tapes were found
to lie near the bladder neck.

Discussion

Despite a high cure rate of suburtethral slings, approximately
10%-20% of patients remain refractory to this treatment [9-11].
Several reasons for sling failure, such as age, intrinsic sphincter
deficiency, incontinence grade, concomitant or previous surgery
and surgeon’s experience, have been considered [12, 13, 14].
There is a growing body of evidence that failure of slings may
be, to a large extent, related to an inadequate tape position [4, 7].

In this study we determined the positions of the tapes in
patients with recurrent SUI following sling procedures. We
found that in almost 80% of our patients tapes laid outside the
high pressure zone of the urethra, mainly under its proximal
half. Our observations support the idea that in many patients
sling failure may be related to its proximal position. The exact
mechanism of inadequate functioning of tapes in proximal
location is not completely clear. According to the integral
theory of urinary incontinence a tape is inserted to reinforce the
weakened pubourethral ligaments, which, in turn enables the
urethra to ‘kink’ during straining and restores continence [2].
This mechanism is crucial for a retropubic sling, whereas in the
case of transoburator procedures urethral ‘kinking’ is observed
only in 24-50% of cured patients [15-18]. The most probable
anti-incontinence mechanism of transobturator sling is seen
during ultrasound examination as a protrusion of the tape into
the posterior wall of the urethra, with a transient narrowing of its
lumen during straining, and is known as urethral encroachment
by the tape. Thus, it may be only speculated that transobturator
sling failure is related to other causes, such as restricted urethral
mobility [18—19]. On the other hand, although tape position under
the HPZ is likely to increase sling efficiency, it is clearly not
necessary for successful treatment. Some studies did not show a
relationship between tape position and treatment results [20, 21].
Ng et al. reported that among 31 women cured after TVT 67,7%
had the TVT located under the middle one-third of the urethra,
but 9.7% and 22.6% under the proximal one-third and distal one-
third, respectively [22]. It has been suggested that continence
may be restored even when a tape is located close to the bladder
neck since a tape is likely to work as a traditional pubovaginal
sling by suspending the bladder neck and proximal urethra [23].

Apart from negatively affecting the anti-incontinence action
of the slings location of a tape close to the bladder neck may also
predispose to de novo urgency. In 2 out of 3 patients who reported
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Figure 2. Different positions of the tapes in patients with suburethral sling failure.

a) The tape located close to the bladder neck (BN), below the 25% of the urethral length. The failure of the transobturator sling in this patient was observed
immediately after surgery. Moreover, de novo urgency developed within two months after surgery.

b) The tape located under the proximal urethra between the 25% and 50% of the urethral length.

c) The tape located between the 50% and 75% of the urethral length.

d) The tape located close to the external urethral meatus (EUM), over the 75% of the urethral length. The tape itself is poorly seen probably owing to the
ingrowth of the connective tissue. Acoustic shadow produced by the tape is helpful in the determination of the tape position.

de novo urgency, the tapes were found (as shown in Figure 2a.)
under the bladder neck. A similar case was presented by Wang et
al. [24]. The authors incised the tape, reapproximated and fixed
under the midurethra. In our patients we decided to remove the
‘old’ tape and put a ‘new’ one by an outside-in transobturator
route. Over one-year follow-up of this approach appears to be
successful.

It is obvious that adequate tape positioning mainly depends
on a proper surgical technique. However, the results of our
previous study showed a significant variability of pelvis anatomy,
which may substantially influence transobturator tape position. It
is possible that in a subset of patients proximal tape positioning
may occur despite the application of an appropriate surgical
technique because of anatomical conditions [25]. To prevent
tape displacement during final adjustment we introduced a
modification consisting in the application of 2 additional sutures
to the periurethral tissue 0.5 cm laterally on each side of the
midurethra, and between 1.0 and 1.5 cm from the external urethral
meatus, which fixate the tape at a proper position. According to
our observations the fixation of the tape significantly increased
the clinical efficacy of the transobturator sling, especially in
patients with intrinsic sphincter deficiency [26].
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Our study obviously has some limitations. The population
investigated was relatively heterogeneous. Two thirds of
our patients had the original slings performed outside our
department. Thus, we had limited access to data regarding
previous preoperative parameters, the technique used and the
surgeon’s experience. Obviously, we could not match a suitable
control group to our patients. On the other hand, to the best of our
knowledge, we have been able to analyze tape positions in the
largest group of women with suburethral sling failure presented
so far.

Conclusion

The study showed that in most of the patients suffering
from suburethral slings failure, the tapes are located under the
proximal half of the urethra, outside its high-pressure zone. This
factor should be considered as one of the reasons of suburethral
sling failure.
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