
Abstract
!

Suburethral tension-free slings (tapes or bands)
are an essential component in the operative treat-
ment of urinary incontinence. In the present con-
tribution the influence of the type of suburethral
sling (retropubic vs. transobturator) on the myo-
fascial structures of the abdominal, adductor and
pelvic floor muscles is examined. For this pur-
pose, 70 patients were prospectively observed
clinically and physiotherapeutically. Significant
differences were seen in the improvement of the
pelvic floor musculature (strength, endurance,
speed) after placement of a suburethral sling, irre-
spective of whether it was of the retropubic or the
transobturator type. Thus, after surgical treat-
ment patients should be encouraged to undertake
further pelvic floor exercising or this should be
prescribed for them. There were no significant
changes in the abdominal and adductor muscles
but there were slight increases with regard to
pain level, pain on palpation, and trigger points
after placement of both types of sling; thus this
is not a criterion in the decision as to which type
of sling to use.

Zusammenfassung
!

Suburethrale spannungsfreie Bänder sind fester
Bestandteil der operativen Therapie der Harnin-
kontinenz. In der vorliegenden Arbeit wurde der
Einfluss der Art des suburethralen Bandes (retro-
pubisch vs. transobturatorisch) auf die myofaszia-
len Strukturen der Abdominal-, Adduktoren- und
Beckenbodenmuskulatur untersucht. Dazu wur-
den 70 Patientinnen prospektiv klinisch und phy-
siotherapeutisch beobachtet. Signifikante Unter-
schiede zeigten sich in der Verbesserung der Be-
ckenbodenmuskulatur (Kraft, Ausdauer, Schnel-
ligkeit) nach der Einlage eines suburethralen Ban-
des, unabhängig ob retropubisches oder transob-
turatorisches Band. Daher sollten die Patientin-
nen nach einer operativen Therapie zu weiterem
Beckenbodentraining ermuntert bzw. dieses ver-
ordnet werden. In der Abdominal- und Addukto-
renmuskulatur ergaben sich keine signifikanten
Veränderungen, aber eine leichte Zunahme in Be-
zug auf Schmerzhaftigkeit, Druckdolenzen und
Triggerpunkte nach der Einlage beider Bänder, so-
dass das kein Kriterium in der Entscheidung für
eine Art des Bandes sein muss.
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Introduction
!

Suburethral tension-free slings (tapes or bands)
have been an essential component of the surgical
treatment for stress urinary incontinence for
some years. Nowadays we distinguish between
three types of suburethral sling: retropubic,
transobturator and intraobturator [1–3]. The suc-
cess rates of all slings are high with low inci-
dences of complications [3–8]. Even so, specific
“side effects” are assigned to the various tech-
niques.
Typical “side effects” of retropubic slings are in-
traoperative bladder perforation and postopera-
tive retropubic haematomas which, since intro-
Beilecke K et al. Im
duction of the transobturator sling, practically no
longer occur [6,7]. This had induced a certain eu-
phoria with regard to transobturator slings. How-
ever, with the wider use of these slings specific
problems also became apparent, above all pain in
the groin region spreading down to the inner side
of the thigh. The haematomas now spread to the
region of the adductor muscles. In isolated cases
necrotising fasciitis has been described in this re-
gion [9,10].
Experience from the daily routine of a pelvic floor
centre has shown that the pain that occasionally
occurs after placement of a transobturator sling
can be attributed to the innervation zones of var-
ious different nerves (obturator nerve, femoral
pact of Retropubic… Geburtsh Frauenheilk 2014; 74: 69–74
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nerve, genitofemoral nerve). On the other hand there are some
cases in which women with retropubic slings also suffer from
pain events that neurologically correspond to the innervation
zones of the same nerves (femoral, genitofemoral nerves). Since
these cases of pain can mostly be effectively treated by physio-
therapy, it is assumed that the nerves are less often directly irri-
tated. There is rather a myofascial dysbalance of the affected
muscles since in both methods the sling is passed through mus-
cular and fascial structures.
In the transobturator technique the insertions of the adductor
muscles are perforated with the needle and the ligament is dis-
sected epifascially. This technique with perforation of the inser-
tions of the abdominal muscles and epifascial shortening of the
band is performed in analogy to placement of retropubic slings.
If this perforation of the muscle insertions should be the reason
for the postoperative pain, then the pain should also arise in the
region of the abdominal muscles after placement of retropubic
slings. In the available studies it wasmerely investigatedwhether
the directly affected muscle groups of the adductor and abdomi-
nal musculature react with the same pattern on the positioning
of a polypropylene sling in their insertions and if the perception
of the patients in the differing muscle groups varies. Are the pa-
tients perhaps less sensitive in the region of the pelvic floor mus-
culature since this is often restricted in its function due to the
strains of life and respective poor posture? And, on the other
hand, is the adductor musculature more frequently “involved”
so that pain here is more readily perceived?
A further question is to what extent the varying types of sling or,
respectively, the restoration of continence have an impact on the
pelvic floor muscles (strength, endurance, speed).
Methods
!

In the course of a clinical study from January 2007 through to
March 2008, patients of the German Pelvic Floor Centre,
St. Hedwig Hospital Berlin, Department of Urogynaecology were
prospectively accompanied.

Inclusion criteria and selection of patients
All patients had an indication for surgical treatment of urometri-
cally confirmed stress urinary incontinence and a previous failed
conservative treatment (pelvic floor training and/or drug ther-
apy). The patients were informed about the observational trial
and gave their consent in the knowledge that this would have no
influence on therapeutic decisions. The motivation for participa-
tion was the pre- and postoperative physiotherapeutic clarifica-
tion and monitoring. The selection of patients was based on clin-
ical and urometric criteria with respect to the indication for sur-
gery. Patients with a lateral defect in level III received a transob-
turator sling and patients with a hypotonic urethra with a lateral
defect in level III became a retropubic sling. In order to ensure an
optimal management for the patients even under study condi-
tions a randomisation was not undertaken. The degree of distress
was recorded pre- and postoperatively by means of a visual ana-
logue scale. Here the value “0”means “no distress” and the value
“10” means “unbearable life situation” due to urinary inconti-
nence. All patients were operated upon by a single surgeon with
extensive experience in the methods. They received either a ret-
ropubic TVTor a transobturator TVT‑O fromGynecare (Johnson &
Johnson MEDICAL GmbH), both in the known inside-out tech-
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nique as described in the original publication [2,11]. The post-
operative procedures followed a standardised course.

Physiotherapeutic status and postoperative
examinations
In addition, for each patient on the preoperative day the physio-
therapeutic status was assessed by a single physiotherapist with
experience in the methodology and additional qualifications in
manual medicine. The very same examination was repeated six
weeks after surgery in the course of the follow-up. The physio-
therapeutic status should reflect the extensive functions of the
pelvic floor and relationships between diaphragm and muscle
chains so that, above all, not only the abdominal, pelvic and fem-
oral myofascial structures but also the mobility of the flexible
joints can be assessed. The following examinations, however, ap-
pear to be the most important for the initial objectives:
" Digital examination of the pelvic floor muscles in a supine po-

sition and while standing. Strength (maximum 5 of 5) [12], en-
durance (maximum10 of 10 seconds) and speed (maximum 10
of 10 contractions) were measured according to the Oxford
scheme.

" Examinations of pain, pain on palpation and trigger points
[13], always on both sides were performed on the external
oblique muscle, transverse abdominal muscle and rectal ab-
dominal muscle for the abdominal musculature, on the long
and short adductor muscles for the adductor musculature and
on the external obturator muscle as a muscle supporting ad-
duction.

At six weeks post-operation not only the physiotherapeutic sta-
tus but also the degree of suffering were measured using a visual
analogue scale, furthermore, a gynaecological examination, peri-
neal ultrasound to determine residual urine, exclusion of haema-
tomas and positional assessment of the sling were carried out.

Exclusion criteria
Exclusion criteria for this study comprised previous operations
for urinary incontinence, previous neurological diseases such as
Parkinsonʼs disease, multiple sclerosis, and slipped disc, preg-
nancy and age less than 18 years.

Statistics
The statistical analyses were performed with the help of Med-
Calc. Average values, standard deviations, minimum and maxi-
mum values and median values were determined. For specific
characteristics percent frequencies were calculated and tested
for their significance. Several groups were tested for significance
by means of ANOVA. The level for statistical significance was set
at p < 0.05, that for highly significant at p < 0.01.
Results
!

Patient population and quality of life
Of the 70 operated patients, 33 (47%) received a retropubic sling
and 37 (53%) a transobturator sling. All patients were seen at the
postoperative follow-up examinations. The age distribution (68/
65 years) and body mass index (26/25) in the two groups (retro-
pubic/transobturator) were comparable. All were operated in the
primary situation, they did not have a descent or had not under-
gone any previous urogynaecological operations.
The quality of life as expressed with a visual analogue scale was
significantly improved after surgery in both groups. With regard



Speed transobturator p < 0.01

Speed retropubic p < 0.01

Endurance transobturator p < 0.01
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Fig. 1 Pre- and postoperative characteristics of
the pelvic floor muscles in patients in the supine
position after placement of retropubic and trans-
obturator slings in three categories (postoperative
means six weeks after surgery). Speed: 0–10 con-
tractions in 10 s. Endurance in s – holding the con-
tractions up to 10 s. Strength according to the
Oxford scheme [12] 0 to 5 of max. 5.

Speed transobturator p = 0.06

Speed retropubic p < 0.01

Endurance transobturator p < 0.01

Endurance retropubic p < 0.01

Strength transobturator p < 0.01

Strength retropubic p < 0.01
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Fig. 2 Pre-and postoperative characteristics of the
pelvic floor muscles in patients in the standing po-
sition after placement of retropubic and transobtu-
rator slings in three categories (postoperative
means six weeks after surgery). Speed: 0–10
contractions in 10 s. Endurance in s – holding the
contractions up to 10 s. Strength according to the
Oxford scheme [12] 0 to 5 of max. 5.
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to stress urinary incontinence, the quality of life for those pa-
tients who received a retropubic sling improved from preopera-
tive 7.7 to postoperative 3.0 (p < 0.01), in the group of patients
with a transobturator sling from 6.4 to 1.7 (p < 0.01).
Intraoperative complications such as bladder perforations (retro-
pubic sling) and lateral vaginal sulci (transobturator sling) or
blood loss in excess of 200mL did not occur, the postoperative re-
sidual urine amounts did not exceed 50mL either at two days or
at six weeks after surgery. Postoperative urinary tract infections
were not detected. In three patients on the second postoperative
day a retropubic haematoma was observed on introitus ultra-
sound, in one of the patients this was revised on abdominal sur-
gery. All of these patients were members of the groupwith retro-
pubic slings.
Influence of sling insertion on pelvic floor musculature
Evaluation of the physiotherapeutic status in part reached a
marked level of significance. The pelvic floor musculature was
tested as described above for strength in both supine and stand-
ing positions. The results revealed marked improvements in all
parameters and in both groups. l" Figs. 1 and 2 show the results
in supine and standing positions, respectively. It can be seen that
all parameters have improved significantly, except for speed in
standing for those with transobturator slings.

Influence of sling insertion on abdominal
and adductor muscles
In the pre- versus postoperative comparisons of the methods
listed below and the muscles investigated for painfulness, pain
on palpation and trigger points, a tendency towards a slight in-
crease in pain was found postoperatively, and even unchanged
Beilecke K et al. Impact of Retropubic… Geburtsh Frauenheilk 2014; 74: 69–74



Table 1 Distribution of cases for the different adductor muscles (new post-
operative occurrence/number of patients).

Retropubic tapes Transobturator tapes

Pain 1 1

Trigger points 1 1

Pain on palpation
" M. add. longus 5 4
" M. add. brevis 4 3
" M. obturatorius 6 5

M. obliquus
internus

M. obliquus
externus
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abdominis

M. rectus
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Fig. 3 Pre- and postoperative pain in patients who received a transobturator sling (postoperative means six weeks after surgery).
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Fig. 4 Pre- and postoperative pain in patients who received a retropubic sling (postoperative means six weeks after surgery).
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postoperative pain in the adductor musculature in the group
with retropubic slings, but in neither of the two groups was there
a statistically relevant change (l" Figs. 3 and 4). In order to check
for a possible difference due to the various techniques a case-by-
case assessment was carried out for the muscles of the adductor
group (M. adductor longus, M. adductor brevis) and the M. ob-
turatorius since these muscles are most frequently mentioned as
the sources of pain after placement of transobturator slings [4–6].
In both groups of patients there was one patient each with newly
occurring pain and also one patient with a newly diagnosed trig-
ger point in the adductor musculature that was not present be-
fore surgery. There were hardly any differences between the two
groups with regard to pain on palpation that could not be de-
tected prior to surgery. Also, in those patients who had received
retropubic slings, new pain on palpation in the adductor muscu-
Beilecke K et al. Impact of Retropubic… Geburtsh Frauenheilk 2014; 74: 69–74
lature was detected, even more frequently than in the group of
patients with transobturator slings (l" Table 1).
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Discussion
!

In the present study, we have focussed on the influence of sub-
urethral slings on the abdominal and adductor muscles. Depend-
ing on the type of suburethral sling different pain patterns were
expected but this could not be confirmed. Rather unexpectedly,
an impact of the suburethral slings on the pelvic floor muscula-
ture was observed. This is favourably influenced by placement
of a suburethral sling, irrespective of the type of sling implanted.
With the registration of trigger points and pain on palpation in
addition to the actively reported pain of the musculature, in the
present work functional impairments of the musculature were
also illustrated. Particular attention here was paid to the muscles
that are perforated by the sling insertion and remain perma-
nently within the sling material.
As a weakness of this study, e.g., the subjective reports of the in-
vestigated patients could be considered. As an alternative EMGs
(electromyography) could have been taken into consideration as
objective measures, however, muscle EMGs are determined as
surface EMGs which are very inaccurate (possible derivation of
the gluteus muscle). Needle electrode EMGs represent an inva-
sive procedure and allow only spot conclusions. The digital pelvic
floor assessment scheme according to Oxford, which is used here,
is internationally established.
In the literature pain is described more frequently after
placement of a transobturator sling than after placement of a ret-
ropubic sling. In the present study persisting pain or pain in the
vicinity of the groin and in the region of the thighwere evaluated.
Petri and Ashok described, in a study involving 338 patients with
complications after sling placement, persisting pain after trans-
obturator sling placement in 32% compared with merely 10%
after placement of a retropubic sling. These, on the whole, large
numbers are probably due to the particular collective of exclu-
sively patients with complications [14]. In the available reviews
pain in the vicinity of the groin and in the upper thigh region is
more frequent after placement of transobturator slings (OR 8.28;
95% CI 2.7–25.4 [4]); or significantly less after placement of ret-
ropubic slings (OR 0.32; 95% CI 0.11–0.92; p = 0.022 [5]). Descrip-
tions of postoperative problems with muscles, without specific
details of pain, after transobturator or retropubic placement of
slings only exist as isolated case reports. They concern in part
massive inflammatory reactions (in the sense of fasciitis), either
in the adductor musculature or in the abdominal musculature,
according to the type of sling inserted [9,10,15].
Upon investigation of the postoperative functionality of the mus-
culature in dependence on the type of suburethral sling in the
study described here, no statistically significant differences in
the investigated parameters of the abdominal and adductor
muscles occurred. Even in the case-by-case considerations of the
adductor musculature that were additionally carried out in the
present study because problems have been very frequently de-
scribed in the literature after placement of transobturator slings,
there were no differences on comparison of the two groups.
However, there was only one patient in each group in whom de
novo pain and trigger points were demonstrated, on the other
hand there were also isolated patients in whom these symptoms
were present prior to surgery but had disappeared by postoper-
ative week six. Altogether, the results of this study do not support
the notion of a specific pattern for the distribution of pain or, re-
spectively, functional restrictions of the afflicted musculature
that in general can be attributed to the type of tension-free sling
or, in this relatively small study group of an increased incidence
of pain incidents and functional impairments in general in the
group with transobturator slings. This was a prospectively de-
signed study of the abdominal or, respectively, adductor muscles
specifically influenced by sling placement; such a study has not
previously been described in the literature. Rare events such as
fasciitis or myositis were not a topic of the present study.
In conclusion, both retropubic as well as transobturator slings
can be used for their specific indications, can be considered
equally as operative therapy for urinary incontinence, and may
have similar negative impacts on the musculoskeletal systems of
the abdominal and adductor muscles; only in the case of retropu-
bic slings was this previously not specifically addressed. Pain is
reported more often in the literature after transobturator slings
[4–6] and the degree of distress due to pain is probably larger be-
cause it involves pain on movement. In particular, the so-called
neurogenic pain should be critically assessed in the postoperative
period as it usually derives from myofascial symptoms. This is
also substantiated by anatomic studies that show an adequate
separation of correctly placed slings from neurovascular struc-
tures [16].
A second, important result of this study is the improved strength,
endurance and speed of the pelvic floor muscles after surgery, ir-
respective of the type of sling inserted. It is understandable that
the polypropylene mesh structure strengthens the connective
tissue. Rinne et al. [17] have demonstrated that the slings support
the middle part of the urethra and also significantly improve the
raising of the urethra by contractions of the pelvic floor muscles.
The latter is also confirmed by the present work. In addition to
tissue stabilisation as reason for the better contractility of the
pelvic floor muscles, the satisfaction of the patients should be
taken into consideration. When the patient can rely on her conti-
nence she is altogether more relaxed. This improves the relaxing
ability of the entiremusculature and the pelvic floor musculature
in particular. In this way contractility is also increased. It can thus
be assumed that postoperative pelvic floor training can be per-
formed more effectively, that recurrences can possibly be pre-
vented, and that the duration of success of surgical therapy can
be lengthened. The efficacy of postoperative pelvic floor training
was not a topic of this study. On the other hand, the present re-
sults should encourage those womenwho have not profited from
an intensive and structured pelvic floor training to consider sur-
gical therapy as an option in good time, since the synergistic ef-
fect of conservative and surgical therapy has been confirmed.
With the confirmation that the placement of suburethral slings
leads in the majority of the patients to an improved function of
the pelvic floor musculature, the long known and applied treat-
ment cascade: conservative – operative – conservative therapy
has again been confirmed scientifically.
Conclusions for Clinical Practice
!

In the uncomplicated postoperative courses in this study there
were no significant differences in pain occurring in the abdomi-
nal and adductor muscles. The possibility of postoperative pain
thus should not be a criterion in the decision as to whether a
transobturator or a retropubic sling is to be implanted.
Worthy of note is the increase in strength, endurance and speed
of the pelvic floor muscles after placement of a sling; this should
result in the encouragement of patients to undertake or the
physicians to prescribe further pelvic floor training also after sur-
gical treatment.
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