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Czy zatozenie tasmy podcewkowej jednoczasowo z korekcjg zaburzen
statyki dna miednicy zwieksza czestos¢ wystepowania de novo OAB?
— prospektywne badanie obserwacyjne
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Abstract

Objectives: Approximately 20% of women suffer from pelvic organ prolapse (POP) and stress urinary incontinence
(SUI). Furthermore, POP and overactive bladder (OAB) symptoms often coexist. Midurethral slings and mesh sur-
geries are both considered to be risk factors for de novo OAB symptoms. The aim of our study was to determine
whether simultaneous midurethral sling insertion at the time of pelvic organ prolapse mesh surgery further increases
the risk of de novo OAB.

Materials and methods: The study group consisted of 234 women who underwent surgery in our department
between August 2007 and October 2009 (114 patients underwent surgery because of coexisting POP and SUI,
and 120 underwent surgery because POP alone). The patients were evaluated at follow-up visits scheduled after
6-8 weeks and after 12 months. All women underwent surgery using the Gynecare Prolift® Pelvic Floor Repair
System, whereas in women with additional overt or occult SUI after restoration of the pelvic anatomy, monofilament
midurethral slings were simultaneously inserted. The chi-squared test was used to compare the study groups.

Results: De novo OAB symptoms were significantly more pronounced among women in the Prolift® only surgery
group (23.3%) compared to the Prolift® with IVSO4M group (10.5%, p=0.0093).
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Conclusions: Midurethral sling insertion at the time of pelvic organ prolapse surgery significantly decreases the
rate of postoperative de novo OAB symptoms. The lack of anatomical success of the mesh-based reconstructive
surgery is a risk factor for the development of de novo OAB symptoms.

Key words: anti-incontinence surgery / lower urinary tract symptoms / mesh surgery
overactive bladder / pelvic organ prolapse / urinary incontinence

Streszczenie

Cel pracy: Okoto 20% kobiet uskarza sie jednoczesnie na zaburzenia statyki dna miednicy i nietrzymanie moczu.
Wykazano réwniez, ze wystepowaniu objawdw OAB towarzyszg istotne klinicznie zaburzenia statyki. Z drugiej stro-
ny zarowno slingi podcewkowe jak tez operacje rekonstrukcyjne z uzyciem siatek niosg ze sobg ryzyko wystgpienia
de novo objawdéw OAB. Celem naszego badania byto ustalenie, czy jednoczasowe zaktadanie slingu podcewko-
wego podczas operacji rekonstrukcyjnej niesie ze sobg podwyzszenie ryzyka wystgpienia de novo pooperacyjnych
objawow OAB.

Materiat i metody: Grupa badana obejmowata 234 pacjentki leczone w klinice pomiedzy sierpniem 2007 a paz-
dziernikiem 2009 (u 114 pacjentek wykonano operacje korygujgca statyke dna miednicy oraz wysitkowe nietrzy-
manie moczu, a u 120 kobiet korygowano jedynie zaburzenia statyki). Pacjentki byty oceniane 6-8 tygodni oraz
12 miesiecy po zabiegu. Wszystkie pacjentki operowano z uzyciem monofilamentowych siatek polipropylenowych
(Gynecare Prolift® Pelvic Floor Repair System), natomiast u pacjentek z objawowym badz ukrytym nietrzymaniem
moczu jednoczasowo zaktadano sling podcewkowy. Obie grupy poréwnano wykorzystujgc test chi2.

Wyniki: De novo objawy OAB wystapity czesciej u pacjentek, u ktérych korygowano jedynie statyke dna miednicy
(23.3%) w poréwnaniu do pacjentek, u ktorych dodatkowo zaktadano sling podcewkowy (10,5%, p=0,0093).
Whioski: Jednoczasowe zaktadanie slingu podcewkowego podczas operacji rekonstrukcyjnej dna miednicy nie
zwieksza ryzyka wystgpienia pooperacyjnych objawow nadreaktywnosci miesnia wypieracza. Jednoczesnie nie-
powodzenie anatomiczne operacji rekonstrukcyjnej jest czynnikiem ryzyka wystgpienia de novo pooperacyjnych

objawow OAB.

Stowa kluczowe: chirurgia rekonstrukcyjna dna miednicy / siatki polipropylenowe
pecherz nadreaktywny / wysilkowe nietrzymanie moczu

Introduction

Overactive bladder is characterised by urgency with urgency
incontinence (wet OAB) or without incontinence (dry OAB),
together with frequency and nocturia [1]. The prevalence of
overactive bladder symptoms reported by many authors differs
and strictly depends on the methods used to identify affected
individuals [2-5]. Nevertheless, the symptoms associated with
OAB significantly decrease the patients’ quality of life due to
specific physical, social, psychological and sexual limitations.
According to epidemiological studies, several risk factors
for this condition in women have been recognised. The most
commonly identified causative OAB factors are abdominal or
vaginal hysterectomy, previous POP and SUI surgery, smoking,
caffeine intake and alcohol consumption [6]. Preliminary data
show that OAB symptoms might also be caused by bacterial
biofilms lining the bladder epithelium. The symptoms are usually
resistant to antimuscarinics; however, clinically meaningful
improvement was observed after prolonged antibiotic treatment
[7]. In the current literature, there is still little evidence regarding
the potential importance of genetic factors for susceptibility to
OAB. Results confirming the genetic impact on lower urinary
tract symptoms (LUTS) including OAB have been reported in
studies on familial susceptibility to disease, ethnic group diversity
and twin studies [8, 9]. The largest cross-sectional survey of
LUTS in a cohort of Swedish twins 20—46 yr of age (n=42582)
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from the Swedish Twin Registry provides strong evidence
of a genetic influence on susceptibility to Ul, frequency and
nocturia in women [10]. Taken together, the aetiology of OAB
is multifactorial; however, the importance of both genetic and
environmental factors is still poorly understood. Recently, it has
been confirmed that POP alone is an independent risk factor for
OAB symptoms [11]. On the other hand, pelvic organ prolapse
and/or stress urinary incontinence surgery may also lead to the
development of new lower urinary tract disorders, including de
novo OAB symptoms, as it was reported in mentioned study, that
de novo OAB symptoms were observed postoperatively in 21.6%
patients with pelvic floor disorders. In the above-mentioned study,
all of the women (except one where mesh was used) underwent
classical anterior repair with the midline buttressing technique
and classic posterior colporrhaphy with levator muscle plication
[12]. On the other hand, the incidence of de novo OAB symptoms
was approximately 5-6% in women who underwent surgery with
mesh prostheses for POP [13]. Moreover, according to various
reports, midurethral sling procedures used for the treatment of
stress urinary incontinence (SUI) may also cause de novo OAB
in 4,9% to 27% of women [14, 15]. In our previous study, de
novo OAB symptoms were observed in 6.3% of patients after
MUS placement [16]. It should be emphasised that de novo OAB
symptoms after the placement of midurethral slings occurred more
often among patients older than 70 years old when compared to
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younger women (11.9% vs. 4.7%) [17]. The prevalence of de novo
OAB symptoms varied between 15% and 29% in the short term
(1-3 months postoperatively) and between 0% and 30% in the
long term [18, 19]. Nevertheless, several studies confirmed that
surgery for POP and SUI may lead to iatrogenic OAB. However,
there is a relative lack of studies evaluating whether there is any
additive influence of simultaneous surgical treatment of POP and
SUI on the incidence of de novo OAB symptoms.

The aim of our study was to evaluate whether simultaneous
MUS placement at the time of mesh prolapse surgery increases
the risk of the postoperative incidence of de novo OAB.

Materials and methods

Between August 2007 and October 2009, 427 women
underwent surgery in the II Department of Gynecology Medical
University of Lublin, Poland either for POP or SUI coexisting
with POP. The study was approved by Bioethics Committee at
the Medical University of Lublin, and patients signed informed
consent. We strictly followed the STROBE guidelines of reporting
the observational studies [20]. The criteria for enrolment in this
study were as follows: group I - patients with SUI and POP, as
indicated by a full clinical examination, including the medical
history, a complete gynaecologic examination and the cough
provocation test performed in the supine and standing positions
with a comfortably full bladder, always after prolapse reposition
with a Kallmorgen speculum; group II - patients suffering from
POP symptoms only. Additionally, all patients enrolled in the
study were free of any other gynaecological diseases, and they
did not have any OAB symptoms (daytime frequency or urgency
incontinence confirmed by a 3-day bladder diary). Based on these
criteria, 121 patients with POP and SUI (group 1) and 143 with
POP alone (group II) were enrolled in the study. The patient flow
chart is shown in Figure 1. In total, 234 women were available
for evaluation throughout the complete follow-up period. All
women underwent surgery with the Gynecare Prolift® Pelvic
Floor Repair System (Ethicon, Johnson & Johnson, Sommerville,
NJ, USA), whereas women with additional overt or occult SUI
after restoration of the pelvic anatomy received a simultaneously
inserted midurethral monofilament transobturator sling (IVS-
04M, Covidien, France). All women were evaluated after
6-8 weeks and 12 months postoperatively. The patients were
considered completely cured when they were free of all subjective
POP and SUI symptoms as confirmed by the medical history, a full

clinical examination and the cough and pad tests. The operation
was considered a failure in terms of continence restoration if
the patient still reported urine leakage during increased intra-
abdominal pressure or if the cough test or pad test was positive.
In the group of patients who experienced improvement, the cough
test was negative but the patients still reported occasional urinary
leakage, or the pad test was negative, but the increase in pad
weight was less than 1g but not Og. Patients were also asked to
record all micturitions and any urgency episode for 3 consecutive
days before the follow—up visit. Traditionally, the occurrence
of seven episodes of micturition during waking hours has been
taken as the upper limit of normal bladder condition. Eight or
more micturitions accompanied by urgency and more than one
episode of nocturia are the criteria for diagnosing de novo OAB.
The chi-squared test was used to compare the difference between
the study groups. To achieve a power of 80% with a p value of
less than 5% in our trial, based on the literature, we assumed
a 20% rate of de novo OAB after mesh surgery and an additional
6.5% risk of de novo OAB symptoms after simultaneous MUS
placement. Based on these assumptions, our calculations showed
that the study groups should consist of at least 93 patients each to
enable proper statistical analysis. Because there are no published
data on the incidence of de novo OAB after simultaneous POP
mesh restoration supplemented with MUS, we also calculated the
power of our study after receiving the results. Post hoc calculation
showed that the power of this study reached 100% because the
difference between de novo OAB incidence in study groups
was higher than we expected. All statistical tests were 2-sided.
The level of significance was set at p<0.05. Statistical analysis
was performed using Statistical package version 8.0 (StatSoft®,
Poland).

Results

The patients’ demographic data are provided in Table
I. Optimal and/or satisfactory anatomical correction (0 and
I according to POPQ) were observed in 97 (85.1%) and 106
(88.4%) patients from group I and II, respectively (x> = 0.038, p
= 0.845), whereas in 3 (2.6%) and 6 (5%) women, recurrent POP
was observed (x> = 0.822, p = 0.364). All anatomical recurrences
occurred within the first 6-8 weeks and were found at the first
follow-up visit. All of these women who had stage II prolapse
without any additional symptoms did not require any additional
surgical procedure. De novo SUI occurred in 10 patients (8.3%) in

Table 1. Demographic data of the patients from both study groups.

Group | Group Il
Parameters POP and SUI POP p value
(n=114) (n=120)
Age (years) 61.7£10,3 64.2+95 0.0509
BMI (kg/m?) 27.7+ 3.8 27.3+ 3.8 0.480
Parity (n) 28+1.3 24+09 0.027
POPQ-0and | 0 0 NS
POPQ - Il 9 17 NS
POPQ - 11l 89 70 NS
POPQ - IV 16 33 0.04
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Figure 1. Flow of participants through each stage of the trial.

(n=427)

Assessed for eligibility

(n=264)

Enroliment

Excluded (n=163)

Not meeting inclusion criteria
(n=108)

* Overactive bladder (n=56)

» Mixed urinary incontinence (n=45)
* Previous hysterectomy (n=7)

* Refused to participate (n=55)

* Other reasons (n=0)

Group 1: POP+SUI (n=121) Group 2: POP (n=143)
Received allocated intervention [ Allocation ] Received allocated intervention
(n=121) (n=143)
v A
Lost to follow-up (n=7) Lost to follow-up (n=23)
[ Follow-Up ]
Did not attend follow-up visits Did not attend follow-up visits

A

Analyzed (n=114) |

[ Analysis ]

Analyzed (n=120)

Table II. De novo OAB symptoms in relation to stress incontinence surgery outcome
in patients with concomitant SUI - 12 months follow-up.

Prolift® with IVS-04M

Procedure (n=114)

Clinical outcome OARB free de novo OAB

Failure 14 (12.3%) 9 (7.9%)
Improved 12 (10.5%) 3(2.6%)
Cured 76 (66.7%) 0

group 11, whereas recurrent SUI was observed in 14(12.3%) cases
in group I ()% = 0.805, p = 0.369). Mesh erosions were observed
in 6 patients (5.2%) in group I, whereas 5 (4.2%) erosions were
found in group II (%> = 0.143,p = 0.705). All these erosions were
successfully treated by excision and suturing with local analgesia
on an outpatient basis. De novo OAB symptoms were significantly
more pronounced among women in the POP only surgery group
(n=28; 23.3%) when compared to those who underwent Prolift®
with simultaneous MUS placement (n=12; 10.5%; p=0.0093).
The incidence of de novo OAB symptoms stratified relative to the
anatomical and functional clinical outcomes in both study groups
is provided in tables II and III.
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Discussion

There are many possible theories regarding the underlying
mechanism of OAB in relation to POP, and it is likely that bladder
obstruction itself also plays an important role [11]. POP can cause
bladder outlet obstruction (BOO) because of urethral kinking
leading to decreased urine flow [21]. Other possible mechanisms
responsible for OAB symptoms are changes in the spinal
micturition reflexes caused by BOO [22]. Overactive bladder
symptoms are among the most common functional complications
after surgical treatment of POP and stress urinary incontinence.
These symptoms can occur after any type of incontinence or mesh
reconstructive surgery, and they may significantly impair the
patient’s quality of life. It should also be stressed that even after
successful surgical correction of prolapse, women still have a risk
of developing OAB symptoms. This risk may also be increased
due to the relatively old age of this population and irreversible
changes in the muscle, nerves and supportive connective tissue.
The mechanisms that are responsible for de novo OAB symptoms
after POP surgery are still poorly understood; however, several
hypotheses are currently being considered.

We have to admit that there is a theoretical possibility that
the observed differences in OAB symptoms might have been
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Table IIl. De novo OAB symptoms stratified against anatomical outcome after mesh reconstructive surgery as related to POP-Q scale.

Post-op POP-Q POP + SUI POP de novo OAB as related to
STAGE n=114 (%) n=120 (%) post-op POP-Q staging
Stage 0
(optimal) 16 (14.0) 14 (11.7)
st ; 16 (15.1%)
age
(satisfactory) 81(71.1) 92 (76.7)
Stage 2 14 (12.3) 8(6,7) 6 (75%)
Stage 3 3(2.6) 6 (5) 6 (100%)
Stage 4 0 0

raised due to different pathophysiologies in these two groups and
not due to the presence or absence of a sling, but such clinical
scenario is, in our opinion, very questionable. For women with
POP and concomitant overt or occult SUI, many urologists or
gynecologists would perform a sling at the time of POP surgery.
However in some hospitals incontinence surgery is not performed
at the time of vaginal repair but at later date, only if clinically
necessary. This approach is based on the observation that around
1/3 of SUI sufferers were cured after prolapse surgery alone [23].
Of course our study was not aimed to answer very important
clinical question if women with POP and no SUI should have
a prophylactic sling? On the other hand the results of our study
clearly show that concomitant POP and incontinence surgery
could improve final functional outcome in terms of de novo post-
op OAB symptoms.

In the present study, we demonstrated that the rate of de novo
OAB symptoms among patients after mesh surgery for advanced
POP was as high as 23.3%. This is in contrast with data showing
that the prevalence of de novo OAB after mesh reconstructive
surgery was only 2% [24]. On the other hand, the majority of
authors reported that surgery for POP reduced the symptoms of
OARB if they were present before the surgery. The postoperative
symptoms of OAB, namely frequency, urgency and urgency
incontinence, were completely resolved in 60, 70 and 82% of
women, respectively [25]. Additionally, a causative relationship
between OAB and POP, clearly indicating that the POP surgery
often improves or even completely cures OAB symptoms was
suggested [11]. In fact, in our study, the post-operative OAB
symptoms were present in 100% of patients with anatomical
failure of reconstructive surgery (POP-Q stage III). The same was
reported by others, who found that the transvaginal mesh surgery
for anterior vaginal wall prolapse was associated with an overall
resolution of most symptoms associated with overactive bladder
syndrome and bladder outlet obstruction [26]. Additionally,
some authors clearly indicated a strict relationship between
anterior and posterior vaginal wall prolapse and OAB symptoms.
In their report, surgical repair of POP resulted in a significant
improvement in urgency and frequency, whereas anterior repair
alone provided an improvement in the urgency incontinence
rate [27]. Contrary to these findings, some investigators did not
observe any such correlations [28]. On the other hand, it was
reported that OAB symptoms decreased after POP surgery, with
frequency and urgency being more likely to improve compared to
urgency incontinence and nocturia.
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However, de novo OAB symptoms appeared in 5-6% of
women [6]. Similar to our results, it was found that approximately
20% of women who underwent surgery for POP developed
OAB soon after the surgery. De novo OAB was diagnosed in
19.8% patients, and the median time of onset of de novo OAB
symptoms after surgery was 3 months, which might suggest that
excessive fibrosis caused by the prostheses might be involved as
an etiological factor [29]. In our study, the incidence of de novo
OAB symptoms among patients who underwent surgery for POP
and concomitant SUI was 10.5%. The reported rate of de novo
postoperative OAB after sling surgery according to various studies
ranges from 6% to 33% [16, 30]. On the other hand the estimated
risk for de novo OAB symptoms after concomitant prolapse
repair and sling procedures was 10%, which is in accordance
with our findings [31]. It should be mentioned that currently there
is no consensus regarding the indications for concomitant anti-
incontinence surgery among patients who underwent surgery
for POP. Most likely, the outcome of the CUPIDO trial will
provide the definitive answer for this extremely important clinical
question. But we have to remember that, if the patient is suffering
from SUI along with pelvic organ prolapse and we did not add
a sling during primary procedure, patient is at much higher risk of
developing de novo OAB. As a professionals we perfectly know
that if patients suffers from OAB symptoms the last therapeutical
option we will think of, to cure it, will be the midurethral sling.
Our results show that we can decrease this risk by half simply by
adding sling during primary procedure.

Conclusions

We can conclude that concomitant anti-incontinence surgery
in patients who undergo surgery for advanced POP does not cause
an increase of de novo OAB symptoms. Instead, the procedure
significantly decreases this possibility. Furthermore, the lack of
anatomical success of mesh-based reconstructive surgery is a risk
factor for the development of de novo OAB symptoms.

Oswiadczenie autorow

1. Konrad Futyma - ankietowanie pacjentek przed i po operacjach,
przygotowanie manuskryptu i pi$miennictwa - autor zgtaszajacy i
odpowiedzialny za manuskrypt.

2. Pawet Miotta — korekta i akceptacja ostatecznego ksztattu manuskryptu,
weryfikacja literatury.

Nr9/2014



Ginekol Pol. 2014, 85, 652-657

PRACE ORYGINALNE

ginekologia

Konrad Futyma et al. Does a midurethral sling inserted at the time of pelvic organ prolapse mesh surgery increase the rate of de novo OAB?

3. Aleksandra Bartuzi - ankietowanie pacjentek, koreka oraz aktualizacja
literatury, korekta i akceptacja ostatecznego ksztattu manuskryptu.

4. lzabela Winkler - ankietowanie pacjentek, korekta oraz akceptacja
ostatecznego ksztattu manuskryptu.

5. Emnest Lis — ankietowanie pacjentek, korekta oraz akceptacja ostatecznego
ksztattu manuskryptu.

6.  Beata Kulik-Rechberger — wspotautor tekstu pracy, korekta oraz akceptacja
ostatecznego ksztattu manuskryptu.

7. Tomasz Rechberger — autor koncepciji | zatozen pracy, przygotowanie
manuskryptu, korekta oraz akceptacja ostatecznego ksztattu manuskryptu.

Zréodto finansowania:

Praca nie byfa finansowana przez Zadng instytucje naukowo-badawcza,
stowarzyszenie ani inny podmiot, autorzy nie otrzymali zadnego grantu.

Konflikt interesow:

Autorzy nie zgtaszajg konfliktu interesow oraz nie otrzymali zadnego
wynagrodzenia zwigzanego z powstawaniem pracy.

References

1.

10.

1.

12,

13.

14.

15.

16.

Nr9/2014

Abrams P, Cardozo L, Fall M, [et al.]. The standardisation of terminology of lower urinary tract
function: report from the Standardisation Sub-committee of the International Continence
Society. Neurourol Urodyn. 2002, 21, 167-178.

Wennberg AL, Molander U, Fall M, [et al.]. A longitudinal population-based survey of urinary
incontinence, overactive bladder, and other lower urinary tract symptoms in women. Eur Urol.
2009, 55, 783-791.

Novara G, Galfano A, Secco S, [et al.]. A systematic review and meta-analysis of randomized
controlled trials with antimuscarinic drugs for overactive bladder. Eur Urol. 2008, 54, 740-763.

Irwin DE, Milsom |, Hunskaar S, [et al.]. Population based survey of urinary incontinence,
overactive bladder, and other lower urinary tract symptoms in five countries: results of the EPIC
study. Eur Urol. 2006, 50, 1306-1314.

Coyne KS, Margolis MK, Kopp ZS, Kaplan SA. Racial differences in the prevalence of overactive
bladder in the United States from the epidemiology of LUTS (EpiLUTS) Study. Urology. 2012,
79,95-101.

de Boer TA, Slieker-ten Hove M, Burger C, Vierhout ME. The prevalence and risk factors of
overactive bladder symptoms and its relation to pelvic organ prolapse symptoms in a general
female population. Int Urogynecol J. 2011, 22, 569-575.

Anderson GG, Palermo JJ, Schiling JD, [et al.]. Intracellular bacterial biofilm-like pods in urinary
tract infections. Science. 2003, 301, 105-107.

Fenner DE, Trowbridge ER, Patel DA, [et al.]. Establishing the prevalence of incontinence study:
racial differences in women's patterns of urinary incontinence. J Urol. 2008, 179, 1455-1460.

Altman D, Forsman M, Falconer G, Lichtenstein P. Genetic influence on stress urinary
incontinence and pelvic organ prolapse. Eur Urol. 2008, 54, 918-922.

Wennberg AL, Altman D, Lundholm G, [et al.]. Genetic influences are important for most but not
all lower urinary tract symptoms: a population-based survey in a cohort of adult swedish twins.
Eur Urol. 2011, 59, 1032-1038.

de Boer TA, Salvatore S, Cardozo L, [et al]. Pelvic organ prolapse and overactive bladder.
Neurourol Urodyn. 2010, 29, 30-39.

Miedel A, Tegerstedt G, Morlin B, Hammarstrém M. A 5-year prospective follow-up study of
vaginal surgery for pelvic organ prolapse. Int Urogynecol J Pelvic Floor Dysfunct. 2008, 19,
1593-15601.

de Boer TA, Kiuivers KB, Withagen MI, [et. al.]. Predictive factors for overactive bladder
symptoms after pelvic organ prolapse surgery. Int Urogynecol J. 2010, 21, 1143-1149.
Bogusiewicz M, Monist M, Stankiewicz A, [et al]. Most of the patients with suburethral sling
failure have tapes located outside the high-pressure zone of the urethra. Ginekol Pol. 2013, 84,
334-338.

Alperin M, Abrahams-Gessel S, Wakamatsu MM. Development of de novo urge incontinence in
women post sling: the role of preoperative urodynamics in assessing the risk. Neurourol Urodyn.
2008, 27, 407-411.

Rechberger T, Futyma K, Jankiewicz K, [et al.]. The Clinical Effectiveness of Retropubic (IVS-02)
and Transobturator (IVS-04) Midurethral Slings: Randomized Trial. Eur Urol. 2009, 56, 24-30.

Ginekologia
Polska “

17.

18.

19.

20.

21.
22,
23.

24,

25,
26.
27.
28.

29,

30.

31.

© Polskie Towarzystwo Ginekologiczne

Groutz A, Cohen A, Gold R, [et al.]. The safety and efficacy of the ,inside-out” trans-obturator
TVT in elderly versus younger stress-incontinent women: a prospective study of 353 consecutive
patients. Neurourol Urodlyn. 2011, 30, 380-383.

Tellez Martinez-Fornes M, Fernandez PC, Fouz LC, [et al.]. A three year follow-up of a prospective
open randomized trial to compare tension-free vaginal tape with Burch colposuspension for
treatment of female stress urinary incontinence. Actas Urol Esp. 2009, 33, 1088-1096.

Holmgren G, Nilsson S, Lanner L, Helloerg D. Frequency of de novo urgency in 463 women
who had undergone the tension-free vaginal tape (TVT) procedure for genuine stress urinary
incontinence-a long-term follow-up. Eur J Obstet Gynecol Reprod Biol. 2007, 132, 121-125.

von Elm E, Attman DG, Egger M, [et al.]. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. J
Clin Epidemiol. 2008, 61, 344-349.

Digesu GA, Chaliha C, Salvatore S, [et al.]. The relationship of vaginal prolapse severity to
symptoms and quality of life. BJOG. 2005, 112, 971-976.

Steers WD, Kolbeck S, Creedon D, Tuttle JB. Nerve growth factor in the urinary bladder of the
adult regulates neuronal form and function. J Clin Invest. 1991, 88, 1709-1715.

Borstad E, Abdelnoor M, Staff AC, Kulseng-Hanssen S. Surgical strategies for women with
pelvic organ prolapse and urinary stress incontinence. Int Urogynecol J. 2010, 21, 179-186.

Takahashi S, Obinata D, Sakuma T, [et al.]. Tension-free vaginal mesh procedure for pelvic organ
prolapse: A single-center experience of 310 cases with1-year follow up. Int J Urol. 2010, 17,
353-358.

Digesu GA, Salvatore S, Chaliha C, [et al.]. Do overactive bladder symptoms improve after repair
of anterior vaginal wall prolapse? Int Urogynecol J Pelvic Floor Dysfunct. 2007, 18, 1439-1443.
Ek M, Altman D, Falconer G, [et al.]. Effects of anterior trocar guided transvaginal mesh surgery
on lower urinary tract symptoms. Neurourol Urodyn. 2010, 29, 1419-1423,

Miedel A, Tegerstedt G, Maehle-Schmidt M, [et al.]. Symptoms and pelvic support defects in
specific compartments. Obstet Gynecol. 2008, 112, 851-858.

Bradley CS, Nygaard IE. Vaginal wall descensus and pelvic floor symptoms in older women.
Obstet Gynecol. 2005, 106, 759-766.

Diez-Itza I, Aizpitarte J, Becerro G, Sarasqueta C. Incidence of overactive bladder after vaginal
hysterectomy and associated repairs for pelvic organ prolapse. Gynecol Obstet Invest. 2009,
68, 65-70.

Rodriguez L, Raz S. Polypropylene sling for the treatment of stress urinary incontinence.
Urology. 2001, 58, 783-785.

Walters MD, Karram MM. Sling procedures for stress urinary incontinence. In: Urogynecology
and Reconstructive Pelvic Surgery. Eds. Walters MD, Karram MM Philadelphia: Mosby-Elsevier;
2007, 196-121

657



