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INTRODUCTION AND AIM OF THE STUDY  
The use of synthetic mesh for pelvic organ prolapse surgery has raised many questions, as they may induce 
graft related complications (GRC)[1]. In many countries the use of vaginally inserted meshes has been 
discontinued. GRC may be related to surgical factors, patient characteristics, yet also the material choice. 
Experimentally, lower mesh weight, higher pore size and lower stiffness induce a more favourable host 
response[2]. This may lead to a lower GRC. One factor which also has been named is the polymer used. 
Herein we used two meshes, which were purposely manufactured with identical textile structure, either made 
from polypropylene (PP) or polyvinylidene fluoride (PVDF) and inserted it into a representative animal model, 
in which the host inflammatory response can be well documented[3].  
 

MATERIALS AND METHODS  
Implants used were purposely made (FEG Textiltechnik, Aachen, Germany) from either PP or PVDF, yet with 
identical size, knit pattern and porosity (size: 4x2,5cm; pore size: 2x2, 2x3mm; textile porosity: 66%; effective 
porosity: 61%). Because of the different molecular weight (PP: 42g/mol; PVDF: 64.035 g/mol) eventually mesh 
weight was different (PP 64g/m2; PVDF 125g/m2).  

 
Fig.1: Detail of implants: A) PP; B, C) PVDF; D) Implantation scheme. 
We induced a 4 cm-long abdominal wall incision in 50 Sprague-Dawley rats (female, 12 weeks-old, 200-300g) 
and covered it primarily with either a PP (n=22) or PVDF (n=22) mesh. Six additional sham-incised animals 
served as controls. Animals were harvested at day 7, 14, 28 and 90 (5-6 animals per timepoint). Explants were 
divided for PCR (primary outcome measure), immunohistochemistry and uniaxial biomechanical testing. We 
measured mRNA expression using Rat Custom RT2 Profiler PCR Array (SABiosciences, CLAR23854), for 
genes tied to M1 (iNOS, TNF-Ŭ, IL1-ɓ, IL6) and M2 (TGF-ɓ1, IL4, IL10, IL13) macrophage phenotype. In order 
to correlate findings, we performed immunohistochemical (IHC) staining against CD80 (M1), CD163 (M2) and 
CD206 (M2). Uniaxial tensiometry, was done with a Zwick tensiometer (Zwick GmbH & Co. KG, Ulm, 
Germany) with a 200 N cell load, a preload of 0.05 N and a constant elongation of 10mm/min. The Young 
elasticity modulus in the comfort zone was calculated.  
Statistical analysis was performed with GraphPad Prism 8.1. Data was normally distributed (normality was 
tested by Kolmogorov-Smirnov test), comparison between meshes and the control group was performed with 
two-way ANOVA followed by Bonferroni`s post hoc test. Statistical significance level was defined as p<0.05.  
 

RESULTS  
From all analysed genes, only (TGF-ɓ1) was significantly more expressed in PVDF explants on d7 (p = 0.005).  
On IHC there was a slightly higher number of CD80-expressing cells on d1 in the PVDF group (p=0.044) and 
CD163 in the PP group (p=0,023). There were no significant differences on tensiometry, not between the 
explants neither when compared to sham-controls.  
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Fig.2: Results: Expression of gene TGF-1ɓ A), gene iNOS B); Morphometric analysis of IHC staining against 
C) CD80, D) CD163 and E) CD206; F) Uniaxial test - Young modulus in comfort zone, green line ï control with 
SD (dotted line).  
 

INTERPRETATION OF RESULTS 
Despite a difference in polymer, and as a consequence in weight, there were remarkably little differences 
between the two implants. Only at d7 there was a higher expression of TGF-ɓ1 in PVDF explants. This is a 
M2-marker. This was not paralleled by a difference on IHC. Conversely, at d28 there were more cells 
expressing CD80 and less cells CD163 in the PVDF explants, without a difference in any of the markers at the 
mRNA level. We now plan to confirm these observations by morphometric indices that represent integration of 
the implant into the host. Also, this experiment was powered to document differences at the gene expression 
level. Though biomechanical testing suggests that at 90d both implants induce stiffening of the abdominal wall 
compared to native tissue, yet this was only significant for the heavier PVDF. Additional experiments will study 
that aspect as well.  
 

CONCLUSIONS  
Though early on there were subtle differences, we could not demonstrate consistent differences in the 
inflammatory response to two textile implants made from different polymers, hence substantially differing in 
weight. Additional work has been started to document biomechanical differences and the effect of weight for 
the same polymer. 
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2 - ACTIVITY OF MOUSE DETRUSOR SMOOTH MUSCLE CELLS IN 

ACUTE TISSUE PREPARATION  
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INTRODUCTION AND AIM OF THE STUDY  
Investigating detrusor physiology is a challenging task due to anatomic and physiologic differences in detrusor 
muscle of different species and functional and morphologic changes that occur under influence of different 
pathophysiological conditions. The aim of our study was to investigate the physiological activity of mouse 
detrusor smooth muscle cells (SMC) using a novel acute tissue preparation technique. 
  

MATERIALS AND METHODS  
Adult female NMRI mice were sacrificed utilizing CO2 and cervical dislocation. Bladder was extracted and 
immediately transferred into ice-cold calcium-free Krebs solution (KS) gassed with carbogen. Connective 
tissue and urothelium were removed; the remaining detrusor muscle was dissected and transferred into fresh 
ice-cold calcium-free KS for 15-20 minutes. The SMC tissue was loaded with a calcium reporter dye fluo-4-AM 
in HEPES-buffered solution (HBS) for 35-40 minutes at room temperature, transferred into ice-cold HBS and 
kept on ice until calcium imaging.  
Calcium imaging was performed immediately after tissue preparation using confocal microscope Leica TCS 
SP5 II. SMC tissue was fixed in recording chamber and perfused with HBS at 37o C. Calcium dye was excited 
using 488 nm argon laser and emitted fluorescence collected with HyD detector (500-700 nm). To investigate 
responses of the detrusor muscle to pharmacological stimuli, we stimulated SMC tissue with increasing 
concentrations (1 ï 100 µM) of the cholinomimetic drug carbachol (CCh). SMCs were identified off-line 
according to their morphology and calcium activity. Following parameters were determined: (i) presence of 
SMC activity, (ii) onset of the SMC activity, and (iii) contraction of the tissue slice. Based on these parameters, 
we identified different phenotypes of SMCs, calculated cumulative percentage of activated SMCs during each 
step of stimulation, and determined threshold concentration for tissue slice contraction. 
 

RESULTS  
CCh stimulation revealed three different SMC phenotypes: (i) SMCs with CCh-induced oscillatory activity 
(49.3% of all cells), (ii) spontaneously active SMCs with CCh-induced spiking activity (12.5% of all cells), and 
(iii) spontaneously active SMC displaying calcium oscillations that remained unaffected by CCh stimulation 
(38.2% of all cells) (Figure 1). In phenotypes (i) and (ii), CCh-induced oscillatory activity was superimposed on 
the elevated basal calcium concentration. 
 

 
Figure 1: CCh stimulation revealed three phenptypes of SMC. (A) Detrusor muscle tissue loaded with Fluo-4 
AM. (B) Delineated SMC in detrusor muscle tissue. (C) SMCs with CCh-induced oscillatory activity (phenotype 
(i)), spontaneously active SMCs with CCh-induced spiking activity (phenotype (ii)), and spontaneously active 
SMC that did not respond to CCh (phenotype (iii)).  
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We characterized dose-dependence of the CCh-induced response in SMCs. Percentage of activated SMCs in 
phenotypes (i) and (ii) increased with increasing concentrations of CCh. Relatively narrow concentration range 
(1 µM to 25 µM) caused the activation of virtually all SMC (96.8% of all cells). Further, the average time from 
the beginning of the stimulation to SMC response was also dose-dependent: the average time to response for 
SMC with CCh-induced activity for 1 µM was 208.9 seconds, for 10 µM 207.1 seconds, for 25 µM 109.3 
seconds and for 50 µM 15.0 seconds (Figure 2). The minimal concentration that evoked visible contraction of 
the SMCs was 25 µM CCh in all SMC tissues tested. The average time from the beginning of the stimulation 
until visible tissue slice contraction was 1111.7 seconds. 
 

 
Figure 2: Dose-dependence of SMC response to CCh in acute tissue preparation. (A) Cumulative percentage 
of activated SMCs during stimulation with increasing concentrations of CCh. (B) Time to SMCs response 
during stimulation with increasing concentrations of CCh. 

INTERPRETATION OF RESULTS 
Acute SMC tissue technique in combination with confocal imaging proved to be a robust and reproducible 
method to study detrusor physiology. We obtained viable detrusor SMC that responded to CCh with oscillatory 
behaviour of intracellular calcium concentration. Increasing the stimulatory concentration of CCh recruited 
SMCs within a narrow concentration range. 25 µM CCh resulted in saturation of SMC recruitment and turned 
out to be the threshold for visible mechanical contraction of the tissue. The higher CCh concentrations 
decreased the time to tissue contraction and calcium response. We also observed that induced activity after 
CCh stimulation remained elevated and did not return to the baseline calcium levels.  
 

CONCLUSIONS  
Using the acute SMC tissue technique we demonstrated that the mouse detrusor SMC respond physiologically 
with oscillatory behaviour of intracellular calcium concentration to stimulation with increasing concentrations of 
cholinomimetic CCh. We further show that the CCh recruited SMCs within a narrow concentration range, and 
that the saturating concentration evoked mechanical contraction of the tissue. There are many implications for 
use of this technique in murine detrusor muscle physiology research, as different pharmacological agents can 
be tested in situ under well-controlled conditions. Moreover, the method can be used to investigate the effect 
of different overactive bladder treatment modalities on SMC activity, which could help us towards better 
understanding and a more effective treatment of this disorder. 
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3 - VAGINOSCOPIC, STRUCTURAL AND ULTRASTRUCTURAL 

EVALUATION OF THE EPITHELIZATION OF THE NEOVAGINA AFTER 
MODIFIED DAVYDOV OPERATION FOR MAYER-ROKITANSKY-KUSTER-
HAUSER SYNDROM  
Massimo Origoni (1) - Francesco Fedele (2) - Simona Di Fatta (3) - Francesco Cantatore (3) - Fontana Eleonora (4) - Gianluca Taccagni 
(5) - Marta Parma (3) - Valentino Bergamini (6) - Massimo Candiani (3) 
Obstetrics and Gynaecology Department, Vita-Salute San Raffaele University,, IRCCS San Raffaele Scientific Institute, Milano, 
Italy (1) - Vita-Salute San Raffaele University, IRCCS San Raffaele Scientific Institute, Milano, Italy (2) - Obstetrics and Gynaecology 
Department, Vita-Salute San Raffaele University, IRCCS San Raffaele Scientific Institute, Milano, Italy (3) - Obstetrics and 
Gynaecology Department, IRCCS San Raffaele Scientific Institute, Milano, Italy (4) - Unit of Pathology, IRCCS San Raffaele 
Scientific Institute, Milano, Italy (5) - Department of Obstetrics and Gynecology, Sacred Heart Hospital, Negrar Verona, Italy (6) 

 
INTRODUCTION AND AIM OF THE STUDY  
Mayer-Rokitansky-Kuster-Hauser syndrome is a rare congenital anomaly of the female genital tract 
characterized by normal external genitalia, absence of the vagina and uterus, and normal development and 
function of the ovaries. The treatment of this condition consists in the creation of a neovagina, to allow sexual 
intercourse. Historically, several surgical techniques have been developed and performed in these patients, 
ranging from homologous implants of tissue from donor sites to de-novo creation of the neovagina by 
progressive traction and dilation of the perineal region. Actually, the laparoscopic Davydovôs operation 
represents a kind of gold standard in terms of acceptability, feasibility and long-term results. In the current 
study, we sought to evaluate vaginoscopic, structural, and ultrastructural characteristics of the new mucosa 
coating the neovagina at different time intervals from a laparoscopic modified Davydovôs operation. 
 

MATERIALS AND METHODS  
Vaginoscopy with Schillerôs test was performed in 10 patients at 3, 6, 12 and 24 months after surgery to 
evaluate the epithelization process of the neovagina. Vaginoscopy was performed to determine both the 
neovagina macroscopic aspects, length and calibre, and the mucosal response to Lugolôs solution application, 
to determine through the iodine capitation the appearance of the maturation process. During the procedure, 
the neovagina was firstly accurately cleaned with saline solution and detailed through the use of the 
colposcope; similarily, vaginoscopic pictures were taken after the Schiller test. At the same time, a biopsy 
specimen of the neovagina was obtained at those same time intervals from the procedure. Biopsy specimens 
were obtained from the midthird of the lateral wall of the neovagina, under local anesthesia. Each specimen 
was subdivided into two fragments and then prepared for examination by light microscopy (LM), and scanning 
electron microscopy (SEM). Tissue fragments for LM were fixed in 10% buffer formalin and paraffin 
embedded; serial sections were obtained and thereafter stained with hematoxylin/eosin for conventional 
histology. The tissue samples for SEM were fixed for 12 hours in 5% glutaraldheyd and cacodilate buffer, Ph 
7,4; the preparations were then dehydratated with increasing concentrations of alcohol (30% to absolute) and 
acetone, subjected to critical point drying and gold sputter coating, and investigated by the use of a SEM 
Cambridge stereoscan 150 (Altran corporation, Boston, MA).  

 
RESULTS  
At visual inspection, the mucosa was pink and smooth, lacking the folds that characterize the normal vagina, 
already at the 3-month clinical visit. The main macroscopic difference of a neovagina compared with a normal 
vagina is the absence of folds, as the mucosa of the neovagina is flat and smooth, whereas the normal vagina 
in young women is rough and folded. At the Schillerôs test, the epithelium proved to be iodine-positive at every 
clinical follow-up visit, with limited iodine-negative areas that progressively reduced in size in the course of the 
follow-up, demonstrating the progressive maturation of the glycogenic activity of the neovagina mucosa 
(Picture 1). The neovaginal walls appeared to be completely coated with a mature, iodine-positive epithelium 
throughout the neovagina length after 1 year. Biopsies of the neovaginal mucosa demonstrated at light 
miscoscopy very similar histologic aspects compared with the normal vagina (ie, comparable thickness, 
normal squamous stratiýcation, and a glycogen-rich epithelium) (Picture 2). Moreover, a comparable stromal 
layer was observed underneath the mucosal upper layer. SEM investigation documented a flat but well 
represented neovagina epithelium, structured is well organized squamous cells (Picture 3). 

 
INTERPRETATION OF RESULTS 
Since the serial vaginoscopies have shown in our cases that the transformation of the peritoneal epithelium 
into glycogen-secreting pluristratified epithelium occurs through the extension of upward-growing epithelial 
columns from the hymenal introitus, it seems logical to assume that the peritoneum only serves as a well 
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vascularized base for colonization by the epithelium of vaginal introitus, which, as it is known, has a high 
replicative capacity under the influence of the estrogens. What appears to be of particular interest is the 
observation of a newly developed stromal layer beneath the mucosa; this allows the interpretation of a 
complete maturation process leading to a structurally organized neovagina, comparable to the native organ.  
The SEM results moreover underline the physiological appearance of the newly formed epithelial layer. 
 

CONCLUSIONS  
This investigational results, for the first time obtained in such cases, add relevant information about the 
efficacy of the peritoneal neovagina creation through the modified Davydovôs technique. It is already 
demonstrated that this procedure is related to good anatomical and satisfactory subjective long-term results, 
but this experience integrates the clinical interpretation with morphological and ultrastructural elements 
allowing the possibility to also hypothesize the use of effective adjuvant strategies, such as topical estrogens 
or fractional CO2 laser to maintain or improve the postsurgical results.  

 

 
Picture 1. Vaginoscopy of the neovagina  Picture 2. Histological aspect of the 

neovagina mucosa. 
 
Picture 3. Ultrastructural aspect of the mucosal surface 
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4 -  A HUMAN ACELLULAR DERMAL MATRIX AS A GRAFT BIOMATERIAL FOR 

PELVIC RECONSTRUCTIVE SURGERY: PRELIMINARY RESULTS IN AN ANIMAL 
MODEL  
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INTRODUCTION AND AIM OF THE STUDY  
Mesh reinforced repair is currently still a standard procedure in pelvic reconstructive surgery. Prosthetic 
materials are usually synthetic and unabsorbable. As synthetic mesh materials are associated with a risk of 
severe complications, there is a growing interest in finding better materials that help improve outcomes. In July 
2018 the use of mesh implants to treat stress urinary incontinence was temporarily suspended in the UK NHS, 
and in April 2019 the FDA banned mesh implants placed vaginally to treat pelvic organ prolapse. With 
increasing concerns about safety, the mesh bubble seems to have burst worldwide and research to find 
alternative materials to be used in pelvic reconstructive surgery appears as indispensable. 
Our research group studied the properties of a biological graft material, a human acellular dermal matrix 
(hADM) to be used in reconstructive pelvic surgery by testing it in an animal model. hADM is an extracellular 
matrix developed by Barcelona Tissue Bank in which the starting material is human cadaveric skin that 
undergoes a decellularization process in order to remove the cellular components of the tissue leaving the 
extracellular matrix intact. This matrix was compared to an unabsorbable, synthetic equivalent mesh graft to 
study how both grafts behaved after implantation in abdominal and vaginal surgery. The results will help to 
define hADM characteristics with respect to its capacity to successfully integrate in vivo, thereby guiding the 
design of novel materials for this challenging clinical application. 
Animal studies are necessary to examine biomechanical properties of the implanted grafts and to determine 
the tissue response in order to evaluate safety and efficacy of different proposed materials. Most studies to 
develop new biomaterials use mice as animal model. However, we wished to study implants in a vaginal 
location to mimic as close as possible the conditions found in pelvic reconstructive surgery. 
This study is aimed at comparing a thin (1mm.) hADM integration with that of a synthetic mesh equivalent in a 
vaginal and abdominal location. Preliminary results are here reported. 
 

MATERIALS AND METHODS  
Twenty New Zealand rabbits were randomized into 2 groups: 10 received thin (1mm thick) hADM grafts while 
the remaining 10 were implanted with polypropilene (PP) mesh. Each rabbit had 4 segments implanted: 2 into 
the abdomen and 2 in the vagina, in the submucosal layer. The graft segments were removed 180 days later. 
Surgical findings and clinical results were analyzed. The study was approved by the Animal Experimentation 
Ethics Committee and by government authorities (FUE-2017-00561151, Project number 9669). 
Rabbits were strictly monitored until euthanasia was performed at 180 days. Signs of loss of wellbeing were 
looked after. Pain was assessed with the Grimace scale. Any sign of macroscopic surgical site infection was 
guarded. After sacrifice of animals, grafts were explanted to perform different analyses: macroscopic findings 
(i.e. erosion), biomechanical, immunohistochemical and histological. Biomechanical properties of abdominal 
and vaginal explants (both elasticity and stiffness) were planned to be assessed by uniaxial tensiometry, using 
as control groups the biomaterials before their implantation. 
Comparisons between categorical variables were calculated by chi-square test with the approximation of 
likelihood ratio. When appropriate, the comparison between two groups was made with the Mann-Whitney 
nonparametric test. In all cases the level of significance was set at the usual 5% (alpha = 0.05). All analysis 
were performed with the IBM-SPSS (V25) statistical package. 
 

RESULTS  
Rabbits were successfully barned until euthanasia. 1 subject died due to causes other than surgery or implant 
placement complications. The main surgical difficulty was the maintenance of the integrity of the vaginal 
mucosa layer during the placement of grafts because of vaginal thinness. 
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Greater abnormal findings (i.e. extrusion, wound infection) were seen during the explant surgery in the control 
(mesh) group (60%) vs. the experimental (hADM) group (10%) (p = 0.015). However, macroscopic 
degradation of the vaginal grafts was more common in the experimental (hADM) group (40%), whereas in the 
control group the vaginal mesh was identified in 100% of the individuals (p = 0.01). It was difficult to identify 
the hADM graft in the vaginal location in 4 specimens (Tables 1 and 2). 

 
 
 
 
 
 
 

Both synthetic mesh and hADM showed cellular infiltrates corresponding to an inflammatory foreign body 
response. hADM integration was complete, especially in the vaginal location. 
Biomechanical analysis of explants showed that hADM had lower resistance to stress in the traction trial than 
their equivalent mesh (Figure 1b). Moreover, the results showed that PP mesh stiffness and elasticity were 
superior to those of hADM (Figure 1d). The analysis of resistance of the hADM after implantation showed a 
decrease in all the mechanical properties when compared with the hADM before implantation (Figures a and 
c) which agrees with the degradation observed in the macroscopic findings.  
Figures 1. Uniaxial traction stress test.  

 
INTERPRETATION OF RESULTS 
NZ rabbits have demonstrated to be a good animal model to test grafts in pelvic reconstructive surgery. Both 
materials could be successfully tested and studied. 
Animals in the PP mesh group showed more clinical complications (extrusion, wound infection) during barning. 
hADM showed good integration into tissue of the recipient, especially at the vaginal level. However, 
biomechanical properties after explant of the hADM tested (1 mm. thick) were not equivalent to those of 
synthetic mesh and did not fulfill the requirements of a biomaterial to be used in pelvic reconstructive surgery. 
 

CONCLUSIONS  
A thin (1mm.) hADM as a biomaterial for pelvic reconstructive surgery tested in a NZ rabbit model shows good 
tissue integration but poor biomechanical properties 6 months after implantation in the vagina. Therefore, more 
studies with different product specifications (i.e. 2mm. full-thickness) are needed. 
 
  

Pathological findings during explant surgery 

Control (PP mesh) group Experimental (hADM) group 

30% erosion of vaginal mesh 40% vaginal mesh not visible 

10% abdominal and vaginal 
chronic infection 

10% abdominal and vaginal 
chronic infection 

 
 

Retrieved explants 

 abdominal Vaginal 

hADM 10 5 

PP 
mesh 

9 7 
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5 - MANAGEMENT OF MESH COMPLICATIONS FOLLOWING SURGERY 

FOR STRESS URINARY INCONTINENCE OR PELVIC ORGAN PROLAPSE: 
A SYSTEMATIC REVIEW  
Carter Patrice, Fou Linyun, Delgado Nunes Vanessa, Hasler Elise, Austin Catrin, Macbeth Fergus, Ward Karen, Kearney Rohna  

 
INTRODUCTION AND AIM OF THE STUDY  
Mesh surgery for stress urinary incontinence (SUI) or pelvic organ prolapse (POP) can result in complications 
such as mesh exposure, mesh extrusion, voiding dysfunction, dyspareunia and pain. Different indicators are 
likely to determine different treatment choices: for example a midline division of a midurethral sling may be 
effective in resolving voiding dysfunction but may not relieve pain or other mesh-related complications. Despite 
concern about these potential complications, there is currently limited knowledge or guidance on the effective 
management of mesh-related complications.   
We conducted a systematic review to determine the best treatment options for mesh-related complications, 
according to the indication for referral: vaginal complications, urinary complications, bowel complications, and 
pain. The review was conducted as part of the new national clinical guideline óUrinary incontinence (update) 
and pelvic organ prolapse in women: managementô published by the National Institute for Health and Care 
Excellence [1]  

 
MATERIALS AND METHODS  
We developed search strategies for each indicator of referral. Only studies with women aged 18 years or older 
who were experiencing mesh-related complications (vaginal [exposure, extrusion, infection], pain [sexual 
dysfunction/dyspareunia], urinary, or bowel symptoms following mesh surgery for SUI, POP or both) were 
included.  Interventions considered relevant included complete or partial mesh removal, mesh division and 
non-surgical treatments such as vaginal oestrogen.  We included randomised controlled trials, cohort and case 
series (with the latter two requiring a minimum of 50 participants).  Studies only reporting rates of 
complications following mesh surgery were excluded, as were those that only described different management 
options for mesh complications.  Studies not published in the English language were excluded. 

 
RESULTS  
After removing duplicates, the search strategy returned 6,443 potentially eligible articles, of which 24 studies 
met the inclusion criteria and were included in the review.  One study reviewed a prospectively-collected 
database, while all other studies were retrospective. The majority of studies were conducted in the US.  Three 
studies concerned women specifically referred for pain, two included those referred for vaginal complications 
and one included those referred for urinary complications. The search did not identify any studies where the 
indication for referral was due to bowel complications. Nineteen studies examined the general management of 
mesh complications.  
All of the included studies were assessed using the ROBINS-I tool and all were considered as being at serious 
risk of bias. The majority of studies were not comparative in design, did not examine different management 
treatments according to complication type, and did not compare outcomes according to different management 
strategies. Therefore, due to the heterogeneous nature of the included studies, meta-analysis was not 
conducted and a narrative synthesis was considered more appropriate. 

 
INTERPRETATION OF RESULTS 
Overall, this review shows that there is little evidence on the effective management of mesh complications and 
determining the best way to manage women who present with them is unclear.  The majority of included 
studies did not specify the indication for referral. Although the included studies provided data on women who 
had been treated for mesh complications, various mesh products were used in the initial surgery (which were 
for SUI, POP or both) and the complications associated with them varied considerably.   
In addition, the studies pooled outcomes across all mesh revision surgery procedures, and few studies directly 
compared different management strategies.  The very low quality of the evidence therefore made it difficult to 
draw firm conclusions, or to provide strong recommendations on how mesh-related complications should be 
managed.   
The data suggests that complete mesh removal results in an increased risk of experiencing urinary 
complications, and this was shown in studies where women had originally undergone mesh for either SUI or 
POP. The review found that mesh removal surgery can resolve complications associated with mesh which has 
been used to treat SUI and/or POP. However, the reported success rate of this surgery varies widely; for 
example mesh removal resulted in between 19% and 100% of women experiencing pain resolution across 
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studies.  The lowest rate of improvement in pain was reported at 1 year, in a study which included women 
having complete mesh removal following surgery for POP. The other studies all reported either complete or 
partial removal of midurethral mesh sling.    Only one study reported health-related quality of life, with a 
statistically significant improvement in the SF-12 mental composite score reported by women who had 
complete mesh removal compared to those who had partial removal.   
After mesh removal, some women may have persistent problems, develop de novo complications, or need 
additional surgery to resolve issues that arise from the revision surgery itself.  

 
CONCLUSIONS  
The current evidence is insufficient to support strong recommendations on how mesh complications should be 
managed in women who have had mesh surgery for SUI, POP or both.  The review shows that women can 
present with more than one mesh-related complication and may have persistent symptoms after mesh removal 
surgery.  Given the variety of these persisting symptoms input from a range of professionals is likely to be 
required. Because of safety concerns associated with mesh products, robust data on the effective 
management of mesh-related complications is needed. This review shows there is no high quality evidence on 
the effective management of mesh complications following mesh surgery for SUI, POP, or both.  Evidence on 
how to best manage these complications is urgently required.  
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6 - USEFULNESS OF INTAVESICAL INSTILLATION OF ADANOSONIA 

DIGITATA (BAOBAB) OIL IN THE TREATMENT  OF RECURRENT 
CYSTITIS  

Joanna Ghigo (1) - Biagio Adile (2) 
University of Malta, Mater Dei Hospital, Msida, Malta (1) - Triolo Zacla Hospital, Triolo Zacla Hospital, Palermo, Italy (2) 
 

INTRODUCTION AND AIM OF THE STUDY  
To evaluate the efficacy and tolerability of intravesical therapy with Adanosonia Digitata (Baobab)oil compared 
with antibiotic prophylaxis in recurrent bacterial cystitis 
 
MATERIALS AND METHODS  
A retrospective study of two series of patients treated for recurrent bacterial cystitis. 
The study protocol was approved by the local Board and written informed consent obtained. 
Patient selection was based on documented history of recurrent bacterial cystitis. Both groups were managed 
contemporaneously between January 2014 and January 2016. 
Group A received a novel treatment with a series of intravesical instillations of a sterile solution of Adanosonia 
Digitata (Baobab) oil. Group B received low dose long-term antibiotic prophylaxis. 
Both groups were followed up at 1,3 , 6 and 12 months of initiation of treatment. Outcome measures included 
UTI status, LUTS, adverse effects,and patient satisfaction. 
Group A were treated with intravesical instillations of 50ml sterile Baobab oil, retained for 60 minutes, weekly 
for 6 weeks, then monthly for 4 months. 
All patients were urine culture negative before instillation of Baobab oil solution. 
Group B received 6 weeks treatment with oral sulfamethoxazole 200 mg plus trimethoprim 40 mg once daily. 
Treatment satisfaction was evaluated using a 5-point Likert scale, at initiation of treatment and at 12 months. 
Urinalysis and microscopy was carried out at each follow up visit. 
Statistical analysis was performed with SPSS for Windows version 17.0(SPSS Inc., Chicago, Illinois, USA). 
Data were reported as mean and standard deviation. Differences between categorical groups were analyzed 
by Fisher's exact test and between continuous variables by independent samples t test. In all statistical 
analyses, the level of significance was set at p ¼ 0.05. 

 
RESULTS  
105 patients were recruited to Group A and 96 patients to Group B. 
There was no difference for age and BMI. During the Baobab natural oil installations8 episodes of UTI were 
detected and installations delayed until urine culture was negative. 
At 1 year follow up, 58 and 89 episodes of UTI were detected in the experimental and control groups 
respectively. In both groups, Escherica coli was the commonest pathogen (69.3%) followed by Klebsiella 
(25.8%). 
The cystitis episodes decreased after the procedure (cystitis episodes in the year before treatment: 6 ± 0.91 
vs. cystitis episodes in the year after treatment: 3.3 ± 1.5; P < 0.0001).Cystitis episodes decreased at 1 
year.(T0-3 month: 2.07 ± 0.98; T3-6 month: 0.73 ± 0.69; T6-12 month: 0.5 ± 0.51; P < 0.0001).This was 
statistically significant at T0-3 month vs. T3-6 month; P < 0.0001 but not between T3-6 month vs. T6-12 
month; P > 0.05. No adverse events were reported. Patient satisfaction with the treatment was 3.5 as mean 
(DS ± 0.66) 
At 12 months after treatment, 40 (38.1%) and 15 (15.6%) patients in the experimental and control groups, 
respectively, were free from UTI (p¼ 0.03) 
All women tolerated the Baobab oil installations, 72% reported mild or moderate pain or burning during 
instillation. No serious adverse events were reported during the treatment phase in both groups. 

 
INTERPRETATION OF RESULTS 
Our study demonstrated that instillation of Baobab oil is effective in terms of prevention of recurrent bacterial 
cystitis and is indeed superior to the conventional therapy with low dose antibiotics. In addition, it is a feasible 
and well-accepted treatment 
The percentage of patients who developed 2 or 3 UTIs is higher in the group receiving antibiotic therapy. 
Moreover, the number of patients having only 1 UTI after treatment is significantly higher in patients receiving 
Baotrophic treatment. 
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Figure 1. No of cystitis episodes during treatment 
Moreover, the overall number of patients who had no UTI episodes one year after treatment was significantly 
higher in the treatment group A. This could be the result of long term repair of the GAG layer in the urothelium. 
This is infact similar to the response obtained by instillations of hyaluronic acid reported by Damiano et al. 

CONCLUSIONS  
Our study showed that instillation of Baobab oil is effective in the prevention of recurrent bacterial cystitis, and 
is superior to low dose antibiotic therapy. In addition, it is a feasible and well-accepted treatment. 
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7 - IS THE DEFINITION OF NOCTURNAL URINE PRODUCTION IN 

EXCESS OF 90ML/HR TRANSFERABLE TO A FEMALE POPULATION?   

Ana Sofia Da Silva (1) - Georgina Baines (1) - Linda Cardozo (1) - Fiona Bach (2) - Matthew Parsons (2) - Dudley Robinson (1) - Philip 
Hobson (2) 
King's College Hospital, King's College Hospital, London, United Kingdom (1) - Birmingham Women's and Children's NHS 
Foundation Trust, Birmingham Women's and Children's NHS Foundation Trust, Birmingham, United Kingdom (2) 
 

INTRODUCTION AND AIM OF THE STUDY  
Nocturnal polyuria (NP) is defined as óexcessive production of urine during their main sleep periodô [1]. The 
term óexcessiveô has not been clearly defined. Blanker et al suggested that nocturnal urine production (NUP) in 
excess of 90ml/hr is abnormal, however, this population-based study only included older male participants. To 
date, to the best of our knowledge, the use of this definition has not been transferred to a female population 
[2]. In addition, some definitions for nocturnal polyuria (NP) have used a higher threshold for patients over the 
age of 65 years due the physiological changes expected in an older population making NP more prevalent [3]. 
The aim of this study was to assess if the use of this definition is transferable to a female population and 
determine if there are variations with age.  
 

MATERIALS AND METHODS  
All female patients attending an outpatient urogynaecology clinic were asked to complete a 3-day bladder 
diary.  Urine production was calculated from urine output from the time of going to bed up to and including the 
first void of the next day, divided by time asleep. For this study nocturia was defined as Ó2 voids/night (the 
frequency that is associated with more significant consequences) and nocturnal polyuria as NUP >90ml/hr. 
Odds ratios were generated for different age categories, individuals with 24-hour polyuria and those with low 
bladder capacity. ROC curves were generated to determine the diagnostic potential of NUP. 
 

RESULTS  
 OR 95% CI Sig 

Age group (yrs)    

       ¢30  Reference   

       30 ï 39  0.63 0.03 - 11.56 0.76 

       40 ï 49  0.95 0.07 - 13.08 0.97 

       50 ï 59  2.03 0.15 ï 26.58 0.59 

       60 ï 69  1.30 0.13 ï 13.57 0.82 

       >70 2.45 0.27 ï 22.24 0.43 

24-hr polyuria (²2500ml) 0.16 0.08 ï 0.32 <0.01 

 
 
500 complete bladder diaries were obtained.  The mean age of patient was 57.2 (range 19-90).  The mean 
NUP was 66.7 mL/hr (SD 39.9).  There was no significant correlation with age.  
 

INTERPRETATION OF RESULTS 
A diagnosis of 24-hour polyuria was significantly associated with abnormal NUP.  NUP is associated with 
increased nocturia episodes but is only moderately discriminative (area under ROC curve=0.753).  At a cut-off 
of 90ml/min, 46% patients with Ó2 nocturnal voids will be correctly classified as NP, with a false positive rate of 
15%. 
 

CONCLUSIONS  
Nocturnal polyuria is poorly defined in the literature. The use of NUP to classify NP is transferable to a female 
population as it is clear that NUP is associated with nocturic episodes. The use of NUP may not discriminate 
between those patients with pure NP and those who suffer from 24-hour polyuria. It may be useful to assess 
different cut off levels rather than 90ml/hr and validate its sensitivity for different populations. 
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8 - ROLE OF NEOTISSUE COMPLIANCE ON MUSCLE ATROPHY 

FOLLOWING ABDOMINAL WALL HERNIA REPAIR IN RAT MODEL  

Katerina Mackova (1) - Marina Gabriela Monteiro Carvalho Mori Da Cunha (1) - Anna Marie Nora Mazzer (2) - Rebecca Degliuomini (2) 
- Ladislav Krofta (3) - Jan Deprest (1) 
KU Leuven, University Hospital Leuven, Leuven, Belgium (1) - San Raffaele university, San Raffaele, Milan, Italy (2) - Third faculty 
of medicine, Institute for the care of mother and child, Prague, Czech Republic (3) 
 

INTRODUCTION AND AIM OF THE STUDY  
Although mesh use has significantly improved the outcomes of hernia and pelvic organ prolapse repair, long-
term recurrence rates and implant-related complications (IRCs) such as pain and erosion remain unacceptably 
high. We have previously observed a progressive muscle atrophy following hernia repair using either 
electrospun or polypropylene mesh. We hypothesized that this was due to high stiffness of the explants1. We 
aim to investigate the effect of the compliance of the neotissue on the preservation of the muscle tissue.  
 

MATERIALS AND METHODS  
We induced a 4 cm-long abdominal wall incision in 90 Sprague-Dawley rats (female, 12 weeks-old, 200-300g) 
and covered it primarily with three different weight and structure of polypropylene (PP) implant: ultra-
lightweight (Restorelle), medium-weight and heavy-weight (Marlex), and with heavy-weight 
Polyvinilidenefluoride (PVDF) (n=6/ time point) meshes. Characteristics of the meshes are displayed in Table 
1. Six additional sham-incised animals served as controls. Animals were harvested at day 14, 28 and 90. 
Uniaxial tensiometry, was done with a Zwick tensiometer (Zwick GmbH & Co. KG, Ulm, Germany) with a 200 
N cell load, a preload of 0.05 N and a constant elongation of 10mm/min. The Young elasticity modulus in the 
comfort zone was calculated. Explants were stained with Masson´s Trichrome for morphometric analysis of 
muscle tissue. 
 

RESULTS 
Biomechanical testing suggests that both heavyweight PP and PVDF induce stiffening of the abdominal wall 
compared to native tissue, yet this was only significant at 90 days (Fig.1). Conversely, these groups also 
showed significant less muscle than native tissue at this time point. 
 

INTERPRETATION OF RESULTS 
The loss of muscle content is similar to what is seen in mechanically-unloaded muscles leading to disuse 
atrophy and muscle fiber changes2. One mechanism to explain this maladaptive remodelling response may be 
neotissue stiffness leading to disuse and stress shielding. It is well known that mechanical loading of skeletal 
muscle post-injury triggers many beneficial responses that enhance skeletal muscle regeneration and reduce 
fibrosis. Further research should investigate what drives muscular atrophy, and whether novel polymers would 
eventually generate a more physiological neotissue and could prevent failure and/or avoid collateral damage. 
We speculate that atrophy may result over time in mechanical failure or recurrent incisional hernia formation 
later on, since fascial pathology, muscle atrophy and degeneration have all been implicated in the hernia 
pathophysiology3.  
 

CONCLUSIONS  
Stiffness of the neotissue seems to play an important role on muscle atrophy following mesh implantation for 
abdominal wall reconstruction. 
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Table 1: Characteristics of the materials used in this study. 

 
 

 
Fig. 1: Youngôs modulus in the comfort zone (top left) of explants of the abdominal wall of rats following hernia 
repair using ultra-light, medium and heavy weight polypropylene (PP) or heavy PVDF. Both heavyweight PP 
and PVDF induce stiffening of the abdominal wall compared to native tissue, yet this was only significant at 90 
days. Conversely, these groups also showed significant less muscle than native tissue at this time point (top 
right).  On the bottom, representative images of Massonôs Trichrome at 90 days (magnification: 10x). 
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9 - OBESITY AND ITS LONG-TERM IMPACT ON SACROCOLPOPEXY 

KEY-OUTCOMES (OBELISK)  
Martin Smazinka (1) - Vladimir Kalis (1) - Martin Havir (1) - Linda Havelkova (2) - Khaled Ismail (3) - Zdenek Rusavy (1) 
Department of Gynecology and Obstetrics, University Hospital Pilsen, Pilsen, Czech Republic (1) - New Technologies - Research 
Centre, University of West Bohemia, Pilsen, Czech Republic (2) - Department of Gynecology and Obstetrics, Faculty of Medicine, 
Charles University, Pilsen, Czech Republic (3) 

 

INTRODUCTION AND AIM OF THE STUDY  
Obesity is usually defined as a body mass index (BMI) equal to or exceeding 30kg/m2. It is an established risk 
factor for metabolic and cardiovascular disorders, furthermore, obesity, can pose a technical challenge during 
the course of several surgical procedures and post-operative recovery hence, obese patients are considered 
high risk for most surgical interventions.  Due to the rising obesity prevalence, which seems to be more 
prominent in females, caring for obese women is almost a daily routine in urogynecology. Although, there is 
not yet conclusive evidence linking obesity and pelvic organ prolapse (POP), studies reported a trend towards 
a higher prevalence of POP in obese compared to non-obese women (1,2). Sacrocolpopexy is recognized as 
the preferred contemporary approach for significant apical POP management and is the first line procedure of 
choice in our center for all women with clinically and anatomically significant apical POP. We hypothesized that 
there will be no difference in LSC key surgical and clinical outcomes between obese and non-obese women. 
Hence we have undertaken this observational study to explore perioperative complications, anatomical and 
functional outcomes up to 12 months after LSC in obese, overweight and normal weight women.  
 

MATERIALS AND METHODS  
Following approval by the local ethics committee, all women who had LSC for symptomatic POP and a POP-Q 
stage Ó 2 in our unit between January 1, 2015 and December 31, 2017 were included in this study. It is our 
routine policy that all women referred to the urogynecological department for POP have detailed medical 
history and undergo systematic urogynecological examination both at rest and on Valsalva maneuver using 
the POP-Q staging system followed by pelvic floor and gynecological ultrasonography. The impact of the 
condition on their QoL is assessed using the Pelvic Floor Distress Inventory (PFDI). Following LSC, women 
are encouraged to attend postoperative follow-up appointments at 3 and 12 months for clinical and ultrasonographic 
assessments. At follow-up women are asked to complete a PFDI and their overall satisfaction with the 
outcome of the surgical procedure is evaluated by means of the Patient Global Impression of Improvement 
(PGI-I). For the purpose of this study, a PGI-I Ò3 and a POP-Q staging of BaÒ0, BpÒ0, C<-TVL/2 at 12 months 
after surgery were considered indicative of patient satisfaction and anatomical correction respectively. LSCs 
were conducted by one of four specialists fully qualified to undertake the procedure. Hospital case notes and 
database provided information relating to demographic details, past medical, surgical and obstetric histories, 
duration of surgery, estimated blood loss any intra or postoperative complications or extended hospitalization. 
Peri- and postoperative complications are presented based on the Dindo-Clavien classification (3). Variation in 
distribution of ranked data among and between groups was carried out with non-parametric ANOVA (2-sample 
Wilcoxon test or 2-sample Median test), while categorical variables were assessed by the ɢ2 test or FisherËs 
exact test using SAS 9.4 (SAS Institute Inc., Cary, NC, USA) statistical software. The cut-off for statistical 
significance was set at p<0.05. 

 
RESULTS  
During the study period, a total of 299 LSCs or one of its modifications (laparoscopic supracervical 
hysterectomy and cervicopexy, laparoscopic hysteropexy; laparoscopic hysterectomy and sacrocolpopexy) 
were performed in our unit. Perioperative parameters and complications were similar between all groups 
except for the mean duration of surgery amongst obese women (p=.02). A total of 288 (96.3%) women 
attended the 3-month follow-up visits (80 (97.6%) normal weight group, 143 (97.3%) overweight, and 65 
(92.9%) obese women, while 279 (93.3%) women (81 (98.8%) normal weight, 136 (92.5%) overweight, and 62 
(88.6%) obese women) attended their 12-month follow-up appointments. At the 12-month follow-up, there was 
one (0.4%) anatomical apical compartment failure in the overweight group. Based on a POP-Q cut-off of BaÓ-1 
or BpÓ-1, we identified 25 (9.0%) and 21 (7.5%) anterior and posterior compartment failures in the total cohort 
respectively. However, there were only 3 (1.1%) anterior and 2 (0.7%) posterior compartment failures if the 
cut-offs of Ba>0 or Bp>0 were used. POP-Q results for women in the obese cohort were similar to the other 
study groups. At 12 months, all women in the obese group who attended their follow-up scored a PGI-I Ò 3 for 
their overall satisfaction compared to 95.6% and 97.6% of women from the overweight and normal weight 
groups respectively (p=.27). Of the women who completed the sonographic assessment at 12 month follow-
up, the mesh positioning was optimal in 88.3% (53/60) of the obese women compared to 77.8% (98/126), and 
80.0% (60/75) of women in the overweight and normal weight groups respectively (p=.23) 
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Table: Peri-Operative characteristics amongst women undergoing LSC (N = 299) 

Variable 
Total 
population 
N = 299 

BMI  
< 25 kg/m2 

N = 82 

BMI  
Ó 25 kg/m2  
< 30 kg/m2 
N = 147 

BMI  
Ó  30 kg/m2 

N = 70 
p 

Operating time [min] [mean (SD)]  126.7 (33.2) 122.5 (28.6) 124.4 (35.0) 136.5 (32.7) 0.02 a 

Operating time more than 3 hours    [N (%)] 
19/298 
(6.4%) 

7 (8.5%) 10 (6.8%) 2/69 (2.9%) 0.35c 

Blood loss [ml] [mean (SD)]  
190.0 
(160.7) 

205.7 (256.2) 181.2 (105.4) 190.0 (102.7) 0.69 a 

Estimated blood loss more than 300 ml [N (%)] 18 (6.0%) 6 (7.3%) 11 (7.5%) 1 (1.4%) 0.18c 

Perioperative blood transfusion 2 (0.7%) 0 (0.0%) 2 (1.4%) 0 (0.0%) 0.73c 

Bladder injury [N (%)] 18 (6.0%) 4 (4.9%) 12 (8.2%) 2 (2.9%) 0.27c 

Rectal injury [N (%)] 1 (0.3%)* 0 (0.0%) 0 (0.0%) 1 (1.4%) 0.19c 

Vaginal injury [N (%)] 3 (1.0%) 1 (1.2%) 2 (1.4%) 0 (0.0%) 0.63c 

Conversion to open laparotomy         [N (%)] 3 (1.0%) 2 (2.4%) 1 (0.7%) 0 (0.0%) 0.28c 

Postoperative deep venous and pulmonary 
embolism 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) N/A 

Postoperative cardiovascular complications 3 (1.0%)** 1 (1.2%) 2 (1.4%) 0 (0.0%) 0.63c 

Postoperative infection (apart from UTI) 1 (0.3%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 0.89c 

Early postoperative complications Clavien-Dindo 
grade I [27] [N (%)] 

8 (2.7%) 1 (1.2%) 7 (4.8%) 0 (0.0%) 

0.22c 
Early postoperative complications Clavien-Dindo 
grade II [27] [N (%)] 

2 (0.7%) 1 (1.2%) 1 (0.7%) 0 (0.0%) 

Early postoperative complications Clavien-Dindo 
grade III [27] [N (%)] 

4 (1.3%) 0 (0.0%) 2 (1.3%) 2 (2.9%) 

Prolonged hospitalization [N (%)] 5 (1.7%) 2 (2.4%) 3 (2.0%) 0 (0.0%) 0.45c 

 
INTERPRETATION OF RESULTS 

This is a review of LSC outcomes performed by different fully qualified surgeons in one center and hence, 
allowing for the pragmatism of having several operators working in a busy unit while mitigating the risk of 
heterogeneity that might ensue from lack of procedural or protocol standardization. Our dataset includes 
patient-reported, clinical core urogynecological outcomes and an objective assessment of mesh location 
enabling us to comprehensively evaluate the safety and efficacy of LSC in obese women. The results of this 
observational study demonstrate low rates of perioperative complications in association with LSC in women 
irrespective of their BMI. We also found that women who were overweight or obese had fairly similar rates of 
successful anatomical correction, symptom improvement and satisfaction to normal weight women following 
LSC. These findings are consistent with our stated hypothesis. The findings of this study are important for 
clinicians who counsel women about the various available treatment options. But, more importantly, it is crucial 
for women with a BMI above the optimal level and who need to make an informed choice about their 
management options. However, it is imperative to highlight the importance of proper perioperative 
assessment, multidisciplinary involvement, technical and non-technical skills of the surgical team when 
managing women with POP particularly if considered overweight or obese. Although this is one of the longest 
follow-up data to be reported in relation to our study topic, we feel that longer-term data, at 3 and 5 years, 
would be more clinically relevant. We hope this data will be available for reporting in the future.  
 

CONCLUSIONS  
There were no significant differences in the majority of perioperative complication rates, anatomical, functional 
and QoL outcomes up to 12 months following LSC for a significant POP in women categorized as overweight 
or obese compared to normal weight women. 
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10 - THE COMPARISON OF THE QUALITY OF SEXUAL LIFE AFTER 

NATIVE TISSUE VERSUS POLYPROPYLENE MESH AUGMENTED  
PELVIC FLOOR RECONTRUCTIVE SURGERY  

Aleksandra Kaminska (1) - Konrad Futyma (1) - Katarzyna Skorupska (1) - Tomasz Rechberger (1) 
2nd Department of Gynecology Medical University of Lublin, SPSK-4 Lublin, Lublin, Poland (1) 
 

INTRODUCTION AND AIM OF THE STUDY 
Pelvic prolapse (POP) is one of the most prevalent gynaecological condition resulting in anatomical changes  
whithin urogenital tract which have negative influence on womenôs quality of life, decreasing social, 
psychological, occupational, physical and sexual well-being.  
The lifetime risk of undergoing an operation for POP varies widely from 6 to 18%. Many types of procedures 
used to correct this condition have been described, but the optimal management is not yet established and 
depends on many factors. After FDA safety communications and reclassification of TVM to class III high- risk 
devices, in June 2015 SCENIHR (The Scientific Committee on Emerging and Newly Identified Health Risks) 
stated that Ădue to increased risk associated with TVM for POP repair, this should only be used when other 
surgical procedures have failedò[1,2]. 
The aim of this study was to evaluate the quality of sexual life after native tissue repair and transvaginal mesh 
procedure in sexually active women with symptomatic pelvic organ prolapse (stage Ó III according to Pelvic 
Organ Prolapse Quantification [POP-Q ]system).  
 

MATERIALS AND METHODS 
The sexual quality of life was assessed in the group of one hundred twenty one patients who unerwent native 
tissue reconstructive surgery or polypropylene mesh augmented procedure for POP ÓIII in POPQ from 
October 2015 to June 2018.  
The demographical and clinical characteristics of patients are presented in Table 1. 

 Native tissue repair TVM 

Patients  n=58 N=63 

BMI (Mean ±SD) 27.12±4.2 26.06±2.9 

Age (Mean ±SD) 52.2±8.6 55.6±8.3 

Menopauzal status (pre- and after menopause) 20 vs 38 19 vs 44 

Table 1. The demographic and clinical characteristics of patients.  
Measurements and statistical analysis 
Clinical data were collected and analyzed to assess patientsô quality of sexual life before and 6 months after 
the surgery.  The short version of The Pelvic Organ Prolapse/ Urinary Incontinence Sexual Questionnaire 
(PISQ-12) and Female Sexual Function Index (FSFI) were used. Degree of POP was measured according to 
POPQ staging. The statictical analysis was performed using parametric test (t-test) for PISQ-12 and 
nonparametric test (The Wilcoxon signed rank test) for FSFI and p<0,05 was considered as statistically 
significant.  
 

RESULTS 
Results of PISQ-12 questionnaire in whole analyzed population revealed significant improvement in the sexual 
life after the reconstructive surgery (27,24 versus 32,43; p <0,001, t=8,48) (Table 2.). 

PISQ-12  Mean ±SD Median 

Before 27,24±7,85 27 

After 6 months 32,43±6,48 33 

Table 2.  Mean results of PISQ-12 scoring before and 6 months after reconstructive surgery. 
 
Results of FSFI questionnaire also showed statistically significant improvement in all analyzed domains, as 
well as in the overall results (T=940, p<0,001) (Table 3).  

Domain before and after T P 

desire 371,500 0,000106 

arousal 439,500 0,000000 

lubrication 616,500 0,000007 

orgasm 606,500 0,000000 

satisfaction 644,500 0,000000 

pain 667,500 0,000005 

Table 3. Mean results between domains of FSFI questionnaire  before and 6 months after the surgery.  
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There were no significant differences in the assessment of the sexual QoL according to PISQ-12 questionnaire 
between both analyzed groups of patients ( NTR vs TVM; t-Test p=0,19). 
Also, there were no significant differences in the assessment of the sexual QoL in FSFI between group of 
patient after the native tissue reconstructive surgery and group after TVM (NTR vs TVM; Mann-Whitney U test 
p=0,54). 
 

INTERPRETATION OF RESULTS 
Our study showed improvement in sexual quality of life after the reconstructive surgery. There were no 
significant differences between QoL after native tissue and polypropylene mesh augmented pelvic floor 
reconstructive surgery, both in the overall assessment and in the consideration of individual domains of sexual 
life. 
 

CONCLUSIONS 
Both surgical methods (NTR and TVM) significantly improved sexual life and satisfaction in patients 6 months 
after the procedure. 
Neither NTR, nor TVM were found to be better in improving quality of sexual life.  
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11 - OBLITERATIVE SURGERY FOR ADVANCED PELVIC ORGAN 

PROLAPSE: A JUSTIFIED CHOICE?  
Roni Tomashev-Dinkovitch (1) - Matar Yekutiel (1) - Tal Fligelman (1) - Anna Padoa (1) 
Tel Aviv University, Shamir-Assaf Harofe Medical Center, Zrifin, Israel (1) 
 

INTRODUCTION AND AIM OF THE STUDY  
Since the prevalence of pelvic organ prolapse (POP) increases with age and life expectancy is progressing in 
the general population, pelvic floor surgeons are incresingly required to care for older women seeking 
treatment for POP. In women who do not seek to maintain vaginal coital function, Le Fort colpocleisis has 
been reported to offer high anatomical success rates, combined with short operative time, decreased blood 
loss and fast recovery. Nevertheless, significant complications such as pyocolpos, worsening of urinary 
symptoms and delayed diagnosis of gynecologic malignancies have been reported following obliterative 
surgery. Furthermore, POP recurrences after colpocleisis are a therapeutic challange and have been reported 
to reach nearly 20% in some series. So far, the literature comparing obliterative and reconstructive POP 
surgery has included patients of all ages rather than focusing on the older and more fragile population.  We 
compared safety and efficacy of obliterative (group 1) versus reconstructive surgery (group 2) in women aged 
> 75. Primary outcome was short-term safety. Secondary outcomes were subjective success and long term 
complications. 
 

MATERIALS AND METHODS  
Using a retrospective chart analysis, we identified patients aged 75 and above who underwent surgery for 
advanced POP from 2008 to 2019. Pre-operative evaluation included medical history, a structured pelvic floor 
symptom questionnaire, POP-Q or Baden-Walker staging, cough stress test with and without prolapse 
reduction, validated QoL questionnaires (PFDI-20, PISQ-12) in patients who could read and understand the 
local language and conventional urodynamic studies when clinically indicated. Obliterative surgery was done 
according to Le Fort and reconstructive surgery included a variety of vaginal and endoscopic procedures. 
Patients returned for post-operative follow-up at 3 weeks, 8 weeks, 6 months, 12 months and then annually. 
Follow up visits included a structured pelvic floor symptom questionnaire, cough stress test, pelvic exam. 
Validated QoL questionnaires (PFDI-20, PISQ-12) were repeated starting from the 6-month visit and then 
annually. Data were analysed using the SPSS statistical program.  

 
RESULTS  
One-hundred and three patients were included in data analysis: 33 in group 1 and 70 in group 2. Patients in 
group 1 were older and had more advanced prolapse. Demographic data and background morbidity were 
otherwise similar. There was no difference in surgery duration, mean hospital stay, postoperative pain and rate 
of complications (15.2% vs 15.7%). There were no mortality cases in either group. Mean follow-up was similar: 
17.9 months and 16 months, respectively. At the latest follow-up, there was no difference between groups in 
LUTS or long term complications (mesh/sling erosion, pelvic/groin pain). Patients in group 1 had more post-
operative constipation (35.5% and 10.2% respectively, p=0.004). None of the patients regretted having had an 
obliterative procedure. The subjective cure rate was 96.8% in group 1 and 92.3% in group 2 (p=0.39). One 
patient in each group was re-operated for prolapse or incontinence (p=0.63).  

 
INTERPRETATION OF RESULTS 
To our knowledge, no studies have been published so far comparing safety and efficacy of obliterative versus 
reconstructive POP surgery in women aged 75 and above. Advances in anesthesia and the development of a 
variety of minimally invasive reconstructive techniques seem to allow, in our experience, successful and safe 
reconstructive POP surgery in older women, preserving the option of future coital activity. A large population 
study from 2007 on sexuality of older adults in the US reported the prevalence of sexual activity to be 26% in 
respondents aged 75 and above. This indicates that irreversible vaginal obliteration may carry a risk of regret 
in some patients, despite careful selection of cases. In our sample, we found significantly more complaints of 
post-operative constipation in patients following colpocleisis: a possible explanation is that posterior 
colporrhaphy done during some of the reconstructive procedures had a positive impact on obstructed 
defecation. We believe obliterative surgery has still a place in some extremely frail women with stage 4 POP 
and extensive vaginal ulcers, as in such cases the success rate of native tissue repair is expected to be poor 
and vaginal mesh surgery is not an option due to poor skin conditions.  

 
 
 



 

EUGA 2019 ANNUAL MEETING | 16 - 18 OCTOBER 2019 ς TEL AVIV | WWW.EUGAOFFICE.ORG ςWWW.EUGACONGRESS.ORG 

CONCLUSIONS  
Reconstructive and obliterative surgical procedures are equally safe and effective options for repair of 
advanced pelvic organ prolapse in the older population. Age by itself should not be a factor preventing 
reconstructive surgery for POP repair. 
   Figure 1        Figure 2  

  
   Figure 3      Figure 4 
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12 - PELVIC ORGAN PROLAPSE CAN BE TREATED WITH LASER 

THERAPY? PRELIMINARY ANALYSIS OF A RANDOMIZED SINGLE-
BLINDED CONTROLLED TRIAL     

Eleni Pitsouni (1) - Themistoklis Grigoriadis (1) - Vangelis Petrakis (1) - Dimitris Zacharakis (1) - Christos Kalantzis (1) - Stavros 
Athanasiou (1) 
Urogynecology Unit, 1st Department of Obstetrics and Gynecology, National and Kapodistrian University of Athens, Alexandra 
Hospital, Athens, Greece (1) 
 

INTRODUCTION AND AIM OF THE STUDY 
Surgery is considered the traditional treatment of Pelvic Organ Prolapse (POP) [1].  Recently, treatment with 
intravaginal laser was proposed as a non-surgical alternative for reducing the anterior vaginal wall prolapse 
[2]. However, data are scarce and randomized controlled trials are lacking. The aim of the current study is to 
assess the effectiveness of non-ablative photothermal Erbium-laser (Er:YAG-laser) for managing prolapse of 

the anterior and/or posterior compartment (²Stage 2), as defined by the POP ï Quantification Staging System 
(POP-Q), by comparing its efficacy to no treatment.  
 

MATERIALS AND METHODS 
This is a preliminary analysis of a randomized single-blind trial comparing Er:YAG-laser therapy to no 
treatment using objective and subjective measurements. Included participants were those with Stage 2 or 3 
symptomatic cystocele and/or rectocele who opted to undergo surgical treatment. Women with prolapse of the 
uterus >stage 1 and those who had received any prior treatment for POP were excluded. Participants in the 
Er:YAG-laser group received 3 therapies at monthly intervals, while participants in the no treatment group did 
not receive any POP management. Primary outcome was the proportion of patients with Stage 0 or 1, while 
secondary outcomes the patient reported questionnaires (i.e POPID-6, CRADI-8, UDI-6, PFDI-20, UIQ-7, 
CRAIQ-8, POPIQ-7, PFIQ-20, PGI-I). Evaluation of outcomes in both groups was performed at baseline and at 
4-months post baseline (4-months follow-up). Based on prior data [2] for a 5% level of statistical significance, 
90% power of the study and 20% dropout rate 30 participants (15 in each group) were required.    
 

RESULTS 
Thirty-women with cystocele and/or rectocele were included in this study (Table 1). All but 1 woman completed 
the 4-months follow-up period. This woman dropped out due to distress caused by the laser procedures.  
Baseline characteristics were not statistically significantly different between groups. No participants (0%) in 
either group had POP-Q stage 0 or 1 at 4-months follow-up (Table 1). In the laser group 2/14 (14%) and 2/14 
(14%) participants decreased and increased POP stage by 1 stage, respectively. In the no treatment group 
1/15 (7%) participant increased POP stage by 1 stage. Statistically significant changes from baseline to 4-
months follow-up were not found for any of the secondary outcomes in either group (Table 2). In the laser 
group 7/15 (46%), 6/15 (40%), 1/15 (7%), 1/15 (7%), declared ña little betterò, ñno changeò, ñbetterò and ñmuch 
betterò. In the no treatment group 14/15 (93%) and 1/15 (7%) declared ñno changeò or ña little worseò.  
 

INTERPRETATION OF RESULTS 
Laser therapy appeared to be equal to no treatment as none of the participants in either groups had POP-Q 
stage 0 or 1 at 4-months follow-up. These findings could not reproduce the findings of a prior single-arm study 
[1]. In the latter study 48% of the participants had POP stage 0 or 1 (as defined by Bader-Walker Scale) 
following 2 to 5 laser sessions, while 95% of the participants reduced their POP stage by 1 stage. In the 
present study the lack of improvement in patientsô reported outcomes further reflected the unchanged POP 
stages after 3 laser therapies. The discrepancy between PGI-I answers and non-significant findings in other 
patient reported outcomes in laser group, indicate a placebo effect of laser therapies.   
 

CONCLUSIONS 
Three Er:YAG-laser therapies did not reduce POP stage to 0 or 1. In addition, the degree of symptomôs bother 
and POP impact on daily activities did not change. Further randomized controlled trials including larger sample 
sizes and longer follow-up periods are needed.  
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Table 1. Prolapse stages at baseline and 4-months follow-up 

 Laser group (n=15)*  No treatment group (n=15)*  

 Baseline 4-months follow-up p-value Baseline 4-months follow-up p-value 

Stage 0 or 1 0/15 (0%) 0/14 (0%) 1 0/15 (0%) 0/15 (0%) 1 
Stage 2 4/15 (27%) 4/14 (29%) 0.9 6/15 (40%) 5/15 (33%) 0.7 
Stage 3 11/15 (73%) 10/14 (71%) 0.9 9/15 (60%) 10/15 (67%) 0.7 
Stage 4 0/15 (0%) 0/14 (0%) 1 0/15 (0%) 0/15 (0%) 1 
* Outcomes are presented as proportions.  
**Data were analyzed by chi-square. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Outcomes are presented as median/Interquartile range 
**Data were analyzed by paired samples T-test. All other data were analyzed by Wilcoxon-Signed Ranks test. 
 
  

Table 2. Secondary outcomes at baseline and at 4-months 

 
 

Laser Group  No treatment group  

 Baseline 
(n=15)* 

4-months 
(n=14)* 

p-value   Baseline 
(n=15)* 

4-months 
(n=15)* 

p-value  

Aa 0.5/2 0.5/2.3 0.09**  0/2.5 1/3 0.09**  
Ba 1.5/2.8 1.5/3.3 0.5  1/2.5 1.5/2.5 0.6**  
Ap -2/0.8 -2/0.3 1  -2/1.3 -1.5/1 0.2**  
Bp -2/0.8 -2/1.3 0.3  -1.5/2.5 -1.5/2.5 0.2**  
C -4/1.8 -4/1.3 0.6** -4/2.3 -4/1.8 0.3**  
D -5/1.8 -5/1.3 0.7**  -5.5/2 -5.5/2 0.3** 

TVL 7/3 7/2 0.6**  7.5/1.8 7.5/2.3 0.7** 

GH 3/1.3 3/1 0.6  2.5/1.3 2.5/1.3 0.3**  
PB 2/0.8 2/0.8 0.6**  2/0.8 2/0.5 0.2 

Bulge 2/2 2/1.25 0.7**  2/4 2/4 0.3  
POPDI-6 37/30 39/27 0.5**  29/42 33/50 0.1**  
CRADI-8 21/28 13.5/20 0.4**  25/37 25/29 0.7**  
UDI-6 45/44 46.5/40 0.9**  54/59 50/50 0.2**  
PFDI-20 97.5/72 91/89 0.08**  104/124 108/129 1** 

UIQ-7 0/29 0/21 0.6  14/77 19/77 0.1 
CRAIQ-8 0/4 0/5 1  0/42 0/66 0.4 
POPIQ-7 0/10 0/10 0.5  0/38 14/66 0.1 
PFIQ-20 0/54 0/47 0.6  52/146 76/170 0.6 
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13 - SEXUAL ACTIVITY AND FUNCTION AFTER PELVIC PROLAPSE 

SURGERY IN WOMEN WITH HIGH RISK OF RECURRENCE: 
RANDOMIZED CONTROL TRIAL TO COMPARE LAPAROSCOPIC 
COLPOSACROPEXY/CERVICOPEXY AND ANTERIOR VAGINAL MESH  

Sònia Anglès-acedo (1) - Cristina Ros-cerro (1) - Sílvia Escura-sancho (1) - M. José Palau-pascual (1) - Montserrat Espuña-pons (1) 
Obstetrics and Gynaecology. Pelvic Floor Unit, Hospital Clínic de Barcelona, Barcelona, Spain (1) 

 
INTRODUCTION AND AIM OF THE STUDY  
The impact on activity and sexual function after pelvic organ prolapse (POP) surgery are controversial in the 
literature1, due to the great variety of surgical techniques (vaginal, abdominal, with or without mesh, with or 
without anti-incontinence surgery). Mesh surgery may be indicated in women with symptomatic POP with a 
high risk of postoperative recurrence, such as advanced POP (Ó stage 3). Anatomical changes of the vagina 
after vaginal surgery with anterior vaginal mesh (AVM) or laparoscopic sacrocolpopexy/cervicopexy (LSC-Cx) 
are different2, however, the current scientific evidence does not allow to make clear recommendations 
regarding the future sexuality of affected women. The aim of this study was to evaluate the influence of 
surgery management with vaginal or abdominal mesh on the sexual activity and function, in women with 
symptomatic pelvic organ prolapse (POP) and high risk of recurrence.  

 
MATERIALS AND METHODS  
A randomized controlled trial was conducted in women with anterior vaginal wall decent stage Ó3Ü and apical 
Ó2Ü, elegible for a surgery management. All patients gave their consent to be randomized to LSC-Cx or AVM. 
Sexual activity and function were assessed with the Pelvic Organ Prolapse/Incontinence Sexual Questionnaire 
(PISQ-IR) at baselina and one year after surgery.  

 
RESULTS  
120 women were included, median (DE) age 62 (7,2). At baseline, 57 women were sexually active with coital 
activity and 58 were sexually inactive. 42,9% women become sexually active after surgery, whereas 14,5% 
sexually inactive, without differences between LSC-Cx and AVM. The prevalence of dyspareunia ñalways, 
usuallyò significantly decreased after surgery (12,3% vs. 5,4%), without significant differences between groups. 
ñDe novoò dyspareunia was 16,3% after 1 year follow-up (20% AVM vs 13% LSC-Cx), without significant 
differences but with a better tendency to LSC-Cx group. In sexually active women, there was a statistical 
significant change on 2 PISQ-IR sub-scales: global quality rating of sexual quality and condition-specific 
impact on sexual quality. Therefore, on sexually inactive women, a significant improvement was also found on 
2 sub-scales: condition-specific reasons for not being active and condition impact on sexual quality. No 
differences between LSC-Cx and AVM were observed, nor in sexaully active women, nor in sexually inactive 
(Table 1). 

 
INTERPRETATION OF RESULTS 
Advanced POP has a negative impact on female sexuality, as a consequence of dyspareunia and sexual 
activity avoidance. There is an improvement in activity and FS after surgery, regardless of the approach (LSC-
Cx vs. MVA). 

 
CONCLUSIONS  
The surgery management in women with a high risk of POP recurrence, with vaginal or abdominal mesh, 
improve both sexual activity and function, independently of the type of surgical approach (LSC-Cx vs AVM). A 
high tendency of ñde novoò dyspareunia was found in the vaginal approach, although not significant in our 
sample, we consider this should be specifically studied. 

 
REFERENCES (max. 3) 
1. Ghielmetti T, Kuhn P, Dreher EF, Kuhn A. Gynaecological operations: do they improve sexual life? Eur 
J Obstet Gynecol Reprod Biol. 2006; 129(2):104ï110 

2. Bataller E, Ros C, Anglès S, Gallego M, Espuña-Pons M, Carmona F. Anatomical outcomes 1 year 
after pelvic organ prolapse surgery in patients with and without a uterus at a high risk of recurrence: a 
randomised controlled trial comparing laparoscopic sacrocolpopexy/cervicopexy and anterior vaginal mesh. Int 
Urogynecol J. 2019 Apr;30(4):545-555. doi: 10.1007/s00192-018-3702-7. 
TABLES 



 

EUGA 2019 ANNUAL MEETING | 16 - 18 OCTOBER 2019 ς TEL AVIV | WWW.EUGAOFFICE.ORG ςWWW.EUGACONGRESS.ORG 

Table 1. Dimensions of the PISQ-IR Questionnaire for not Sexually Active Women and Sexually Active 
Women in the Comparison of Baseline versus 1year Follow-up. 

 N  
 

Baseline 
Transformed Sum (DE) 

N 
 

1 year Follow-up 
Transformed Sum (DE) 

P value 

Not sexually active women 

NSAPR 58 40,6 (35,2) 41 47,1 (35,9) NS 

AVM 35 34,3 (33,8) 24 41,6(36,1) NS 

LSC-Cx 23 49,9 (35,9) 17 54,9 (35,3) NS 

NSACS 58 29,7 (25,2) 41 8,9 (16,3) S 

AVM 35 30,2 (22,7)1 24 6,4 (12,9)2 S 

LSC-Cx 23 29 (28,9)1 17 12,4 (20)2 S 

NSAGQR 58 41,8 (28) 41 30,5 (26,4) NS 

AVM 35 43,1 (28,5) 24 28,3 (27) NS 

LSC-Cx 23 39,7 (27,7) 17 33,6 (26,1) NS 

NSACI 58 39,9 (33,3) 41 9,5 (23,9) S 

AVM 35 42,2 (36,9)3 24 7 (24,1)4 S 

LSC-Cx 23 36,1 (27)3 17 13,1 (24)4 S 

Sexually active women 

SAAO 57 64,3 (18,6) 74 69,4 (18,1) NS 

AVM 23 64 (18,4) 33 69,2 (18) NS 

LSC-Cx 34 64,4 (19) 41 69,6 (18,4) NS 

SAPR 57 81 (16,3) 74 85,7 (15,8) NS 

AVM 23 80,5 (14,1) 33 86,3 (18) NS 

LSC-Cx 34 81,5 (18,1) 41 85,2 (14) NS 

SACS 57 80,8 (22,5) 74 91,6 (14,2) NS 

AVM 23 81 (20,9) 33 91,3 (17,1) NS 

LSC-Cx 34 80,7 (23,8) 41 91,8 (11,6) NS 

SAGQR 57 58,8 (23,5) 75 74,8 (22) S 

AVM 23 59,7 (22)5 33 73,8 (19,7)6 S 

LSC-Cx 34 58,3 (24,8)5 41 75,7 (23,8)6 S 

SACI 57 64,7 (30,9) 74 94,7 (15,1) S 

AVM 23 69 (30,4)7 33 96 (12,9)8 S 

LSC-Cx 34 61,8 (31,3)7 41 93,7 (16,8)8 S 

SAD 57 38,5 (20,6) 74 37,1 (19,9) NS 

AVM 23 33,4 (19) 33 35,2 (19,2) NS 

LSC-Cx 34 41,9 (21,2) 41 38,6 (20,5) NS 

NSAPR: not sexually active-partner-related; NSACS: not sexually active-condition specific; NSAGGQA: not 
sexually active-global quality rating; NSACI: not sexually active-condition impact; SAAO: sexually active-
arousal orgasm; SAPR: sexually active-partner-related; SACS: sexually active-condition specific; SAGQR: 
sexually active-global quality rating; SACI: sexually active-condition impact; SAD: sexually active-desire. LSC-
Cx: laparoscopic sacrocolpopexy/cervicopexy: AVM: anterior vaginal mesh. NS: not statiscally significative. S: 
statiscally significative 
1, 2, 3, 4, 5, 6, 7, 8 p>0,05 (NS) between LCS-Cx and AVM 
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14 - SEXUAL FUNCTION AND DYSPAREUNIA IN WOMEN AFTER 

LAPAROSCOPIC SACROCOLPOPEXY  
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Medical Faculty in Pilsen, Charles University, University hospital Pilsen, Pilsen, Czech Republic (1) 

 
INTRODUCTION AND AIM OF THE STUDY  
Women with pelvic organ prolapse have an elevated risk of sexual dysfunctions. The effect of pelvic floor 
reconstruction on the quality of sexual life is uncertain and possibly depending on the type of surgery used for 
pelvic organ prolapse correction. Vaginal reconstructive surgeries are usually associated with a deterioration in 
the quality of sexual life. Conversely, abdominal mesh implantation seems to be associated with lower 
incidence of erosion, dyspareunia and chronic pelvic pain. The effect of uterine preservation during pelvic 
organ surgery is another frequently discussed topic. Its effect on the quality of sexual life has not been 
properly studied. The PISQ-IR questionnaire was developed and suggested for the assessment of the quality 
of sexual life in women with prolapse and incontinence. In spite of the fact that validated translations are 
available in many languages, it is scarcely used in the literature. We therefore set out to use this questionnaire 
to evaluate the change in the quality of sexual life after laparoscopic sacrocolpopexy in sexually active women 
with prolapse. The secondary objective was to compare specifically dyspareunia rates. 

 
MATERIALS AND METHODS 
This was a prospective observational study evaluating the change in female sexual function in individual 
domains of the PISQ-IR questionnaire in sexually active women after laparoscopic sacrocolpopexy. All women 
after laparoscopic sacrocolpopexy for pelvic organ prolapse stage two and higher from 12/2014 until 12/2017 
who completed the PISQ-IR questionnaire before and at least one year after the surgery were included in the 
study. The PISQ-IR questionnaire was developed for the assessment of female sexual function in women with 
female pelvic floor disorders by IUGA panel of experts with clinical and academic experience in the field of 
female sexual function and urogynecology. Subsequently, it was translated into our language using an official 
protocol. The PISQ-IR consists of six domains for sexually active women. The questionnaire was evaluated 
separately for individual domains using a transformed score (range 0-100). The individual scores were 
compared using paired Wilcoxon test, p-value <.05 was considered statistically significant. Dyspareunia was 
defined as any other answer than never to question 11 of the PISQ-IR ï ñHow often do you feel pain during 
sexual intercourseò. 

 
RESULTS  
In total 204 women were enrolled in the study. Upon enrollment, 125 (61.3%) patients were sexually inactive 
(NSA) and 79 (38.7%) sexually active (SA), mean age 62.2 years, mean BMI 27, POP stage 3 and more was 
present in 86% of women. Postoperatively, sexual activity was preserved in 66 (83%) of SA, these women 
were included in the analyses. A statistically significant improvements in global quality (SA-GQ) (71.4 vs. 80.6, 
p<.05) and condition impact (SA-CI) (61.8 vs. 89.1, p<.05) domains were observed. No differences in domains 
SA-AO or SA-CS were observed in SA (Figure 1). The rates of dyspareunia were comparable (48% vs. 54%). 
The dyspareunia disappeared in 11 (17 %) women after the surgery, while 15 (23%) experienced de novo 
dyspareunia after the surgery.  

 
FIGURE 1 
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INTERPRETATION OF RESULTS 
Laparoscopic sacrocolpopexy was associated with improvement in global quality of sexual life in sexually 
active women. It was able to achieve a significant reduction in the impact of the prolapse on the sexual life and 
increase the global quality of sexual life. Furthermore, no deterioration in any domain was observed after the 
surgery. The abdominal implantation of the mesh does not lead to an increase in the rate of dyspareunia. 

 
CONCLUSIONS 
Laparoscopic sacrocolpopexy is a suitable surgery for pelvic organ prolapse in sexually active women. 
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15 - THE EFFECT OF LOCAL ANESTHESIA ON POSTOPERATIVE PAIN 

IN VAGINAL HYSTERECTOMY: A RANDOMIZED CONTROLLED TRIAL  

Ohad Gluck (1) - Elad Barber (1) - Ohad Feldstein (1) - Liliya Tamayev (1) - Alexander Condrea (1) - Jacob Bar (1) - Shimon Ginath (1) 
Sackler School of Medicine, Tel Aviv University, E. Wolfson Medical Center, Holon, Israel (1) 
 

INTRODUCTION AND AIM OF THE STUDY 
Our aim is to study the effect of pre-operative local anesthetic on post vaginal hysterectomy pain. 
 

MATERIALS & METHODS  
This is a randomized, controlled trial. Women admitted for elective vaginal hysterectomy on benign indication 
were offered to participate in the study. Exclusion criteria include age<18 years, additional laparoscopic or 
abdominal procedures, operation time > 3 hours, chronic pelvic pain, regular use of analgesic medication, and 
allergy to Marcaine. After giving written informed consent, the patients were randomly assigned to one of two 
groups: study group and control group. A solution of Bupivacaine-Hydrochloride (Marcaine) 0.5%, or Sodium-
Chloride 0.9% as a placebo, was prepared prior to surgery, by the study-assigned nurse, according to 
randomization. The surgeons, the pain assessing researchers, and the participating women were all blinded to 
the syringeôs contents. The solution was injected before incision, and in a systematic fashion as a modified 
paracervical block. First, 2 ml were injected through the vaginal fornixes at 03.00, 06.00, 09.00, and 12.00 
hours at 2 cm depth. Thus, 8 ml were systematically injected around the cervical circumference before 
incision. In addition, 1 ml of the solution was injected in each resection line (sacro-uterine and cardinal 
ligaments), adding up to a total of 10 ml.  
By using 10 cm Visual-analogue-scale (VAS) we assessed the pain at rest at 3, 8, and 24 hours, and pain 
during movement at 8 and 24 hours after the operation.  
The primary outcomes were levels of pain at movement, 8 and 24 hours after surgery. 
Secondary outcomes were reduction in level of pain at rest, at 3, 8, and 24 hours after the surgery, and 
decreased analgesics consumption. 
The study was approved by the local Institutional Review Board, The Ethics and Research (Helsinki) 
Committee of Wolfson medical center, approval number 0156-17-WOMC, and has been registered in the 
National Institutes of Health database (clinicaltrials.gov). We conformed to the CONSORT recommendations. 
 

RESULTS 
A total of 47 women were included (24 patients in the drug group and 23 in the placebo group). The 
demographic data, as well as the operations' characteristics, were similar between the groups.  
The level of post-operative pain, as assessed by VAS, was not significantly different between the groups, in all 
points of time. There was also no between groups difference in post-operative analgesic use. 

 
INTERPRETATION OF RESULTS 
Preemptive local anesthesia was not shown to be efficient in reducing post-operative pain after vaginal 
hysterectomy. 

 
CONCLUSIONS  
Further studies are needed regarding preemptive anesthesia for reducing post-vaginal hysterectomy pain. 
 
Table 1: Post-operative pain assessment and analgesics requirements of the groups 

 
Drug 

(n=24) 
Placebo 

(n=23) 
p- value 

Pain assessment and analgesics requirements at 3 hours after surgery 

Abdomen at rest 4.5±3.0 5.4±3.5 0.4 

Vagina at rest 4.1±3.8 4.3±4.1 0.9 

Analgesics usage- all types 6 (25) 10 (43.5) 0.1 

Analgesics usage- opioids 0 (0) 3 (13.0) 0.2 

Pain assessment and analgesics requirements at 8 hours after surgery 

Abdomen at rest 3.8±3.1 3.8±3.1 0.9 

Vagina at rest 4.0±3.4 3.5±3.1 0.6 

Abdomen at movement 4.9±3.6 4.3±3.0 0.5 

Vagina at movement 4.7±3.8 3.7±3.4 0.4 

Analgesics usage- all types 15 (62.5) 7 (30.4) 0.4 
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Analgesics usage- opioids 0 (0) 0 (0) 1.0 

Pain assessment and analgesics requirements at 24 hours after surgery 

Abdomen at rest 4.2±2.7 4.2±2.9 0.9 

Vagina at rest 4.1±3.2 3.3±3.0 0.3 

Abdomen at movement 5.0±3.2 4.0±3.5 0.4 

Vagina at movement 4.9±3.4 3.9±3.6 0.4 

Analgesics usage- all types 10 (41.6) 8 (34.8) 1.0 

Analgesics usage- opioids 1 (4.2) 1 (4.3) 0.3 

 
Data are presented as n (%) or mean ± standard deviation. 
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16 - THE IMPORTANCE OF SUTURE MATERIAL CHOICE DURING 

ROBOTIC-ASSISTED SACROCOLPOPEXY  
Yair Shiber (1) - Noam Smorgick (1) - Tal Fligelman (1) - Roni Tomashev-dinkovitch (1) - Anna Padoa (1) 
Tel Aviv University, Shamir-Assaf Harofe Medical Center, Zrifin, Israel (1) 

 
INTRODUCTION AND AIM OF THE STUDY  
Sacrocolpopexy is a highly unstandardized procedure in the literature: depth of vaginal dissection, number and 
type of sutures in the vaginal wall, technique of mesh fixation to the sacrum and type and shape of mesh vary 
greatly between surgeons, according to reports in clinical studies. Outcomes of RCTs comparing alternative 
procedures with SCP may have been potentially influenced by this variation in technical choices. In our 
medical center, we have performed robotic-assisted sacrocolpopexy (RASCP) using two different types of 
material for suturing the mesh to the vaginal wall. Initially, we used polyethylene terephthalate (Ethibond) 2-0 
sutures (multifilament, non-absorbable). Later, we switched to polydioxanone (PDS) 2-0 sutures 
(monofilament, delayed absorbable). The primary aim of this study was to compare the two suture types in 
terms of complication rate. The secondary aim was to assess for recurrent apical prolapse and re-operation for 
prolapse in both groups.  

 
MATERIALS AND METHODS  
Using a retrospective chart analysis, we identified patients who underwent RASCP in our institution. 

Indications for surgery were either advanced apical prolapse in younger women, or vaginal vault 
prolapse. Pre-operative evaluation included medical history, a structured pelvic floor symptom questionnaire, 
POP-Q staging, cough stress test with and without prolapse reduction, validated QoL questionnaires (PFDI-20, 
PISQ-12) in patients who could read and understand the local language and conventional urodynamic studies 
when clinically indicated. Patients returned for post-operative follow-up at 3 weeks, 8 weeks, 6 months, 12 
months and then annually. Follow up visits included a structured pelvic floor symptom questionnaire, cough 
stress test, vaginal inspection and pelvic exam to assess for complications such as suture or mesh erosion, 
bunching or crimping. POP-Q staging measurements and validated QoL questionnaires (PFDI-20, PISQ-12) 
were repeated starting from the 6-month visit and then annually. Data were analysed using the SPSS 
statistical program. 

 
RESULTS  
Fifty-nine patients who underwent RASCP from November 2012 to May 2019 were included in data analysis. 
Ethibond was used in 43 patients operated from November 2012 till December 2017 (group 1) and PDS was 
used in 16 patients from September 2017 till May 2019 (group 2). Patients in group 1 were significantly 
younger: age was 53.2 in group 1 and 60.3 in group 2 (p=0.015). No difference was found between groups in 
smoking, BMI, menopausal status and parity. Six (14%) patients in group 1 and 5 (31.3%) patients in group 2 
had previous POP surgery, with no statistical significance. Pre-operative POP-Q measurements were similar 
between groups for all compartments. More patients in group 2 had post-hysterectomy vault prolapse (62.5% 
versus 20.9%, p=0.002). Surgery was performed by a team including a fellowship-trained minimally invasive 
surgeon and a fellowship-trained pelvic floor surgeon. Surgery included supracervical hysterectomy (SCH) in 
30 (69.8%) patients in group 1 and 5 (31.3%) patients in group 2 (p=0.007). Sacrohysteropexy (SHP) was 
carried out in 5 (11.6%) patients in group 1 and in none in group 2 (p=0.154). Surgical technique using the da 
Vinci X® robotic surgical system involved the placement of four robotic ports and 1 assistant port. SCH was 
carried out when indicated, accompanied by either bilateral salpingectomy or BSO. Bilateral fenestration of the 
broad ligaments so to allow the mesh to encircle the cervix was done in the case of SHP. Dissection of the 
vesico-vaginal space to the level of the bladder neck and of the recto-vaginal space to the level of the rectal 
reflection was carried out. The pre-sacral area was developed to expose the longitudinal ligament. A 
polypropylene, monofilament Y-mesh (Artisyn® or Restorelle® Y) was sutured to the cervical stroma and to 
the anterior and posterior vaginal using either suture type, with 4-8 interrupted sutures for each vaginal wall 
and mostly 2-3 sutures to the cervix. While modulating vaginal tension so to avoid excessive stretch, the sacral 
arm of the mesh was fixated to the longitudinal ligament using 4-5 non-absorbable tackers (ProTackÊ, 
Covidien). Peritoneal closure was carried out either with a continuous, locking, 2-0 polyglactin suture or using 
a V-LocÊ suture. Mean intraoperative time included docking and undocking and was 4 hours 28 minutes in 
group 1 and 3 hours 47 minutes in group 2 (p=0.008). Estimated blood loss was similar between groups 
(118.3 ml vs 101.6 ml, respectively. P=0.23). The only intraoperative complication was one case of bladder 
perforation diagnosed on POD-2, which resolved without further intervention by continuous catheterization for 
3 weeks. Early post-operative complications included one case of DVT which resolved with no sequelae 
following anticoagulant therapy and one case of pyelonephritis successfully treated with intravenous 



 

EUGA 2019 ANNUAL MEETING | 16 - 18 OCTOBER 2019 ς TEL AVIV | WWW.EUGAOFFICE.ORG ςWWW.EUGACONGRESS.ORG 

antibiotics. Mean follow-up was significantly longer in group 1 (27 months) than group 2 (7.4 months), 
p=0.000. All late post-operative complications occurred in group 1 and included four cases of hernia at the 
robotic camera port site and five cases of suture and mesh erosion, no such complications were identified in 
group 2 so far (p=0.047). All cases of suture/mesh erosion were treated by vaginal excision of the eroded 
material. There were five cases of apical failure in group 1 and none in group 2 (p=0.26). Six (14%) patients in 
group 1 and one (6.3%) patient in group 2 were re-operated due to recurrent or residual symptomatic prolapse 
(p=0.4).  

 
INTERPRETATION OF RESULTS 
In this study, assessing outcome of RASCP using two different types of suture material, we chose to focus on 
complications rather than surgical outcome, as the difference in follow-up length does not allow comparison of 
the two groups in terms of anatomical success. The current results represent the learning curve of our surgical 
team, which started performing RASCP in 2012 under the supervision of two pelvic floor surgeons with vast 
experience in the procedure: in the lack of standardized guidelines and recommendations, technical choices 
such as type of suture material mainly rely on expert opinion. Ethibond is widely used in laparoscopic and 
robotic-assisted surgery as it is as easy to manage and tie as polyglactin (vicryl), while providing the 
advantages of a permanent suture. The main disadvantage lies in the potential for vaginal erosion of sutures, 
bacterial harboring in the multifilament material, sinus tract formation and erosion of the adjacent mesh. During 
postoperative follow-up, we started noticing complaints of offensive vaginal discharge and identified vaginal 
erosion of Ethibond sutures and mesh in several patients, thus we elected to switch to a delayed-absorbable 
monofilament suture, PDS. In patients operated using PDS sutures, we havenôt encountered suture or mesh 
erosion so far. The need for re-operation due to prolapse recurrence in 6 patients in group 1 may indicate the 
use of a permanent suture does not guarantee anatomical and functional success. Longer follow-up is needed 
to assess whether incorporation of the polypropylene mesh into the vaginal wall is able to provide long-term 
vaginal support in the lack of permanent sutures.  
 
CONCLUSIONS  
We conclude the risk of suture erosion, sinus tract formation and mesh erosion, with subsequent need of re-
intervention, prompts caution with choice of suture material. A monofilament, delayed absorbable suture such 
as PDS may be a safer option than Ethibond in terms of such risks. Longer follow-up and large, randomised 
studies are required to reach definite conclusions on the optimal suture material for RASCP. 
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17 - MIRABEGRON IN FEMALE OAB PATIENTS: A SYSTEMATIC 

REVIEW AND META-ANALYSIS  
Eleni Pitsouni (1) - Themistoklis Grigoriadis (1) - Stavros Athanasiou (1) 
Urogynecological Unit, 1st Department of Obstetrics and Gynecology, National and Kapodistrian University of Athens, 
Alexandra, Athens, Greece (1) 

 

INTRODUCTION AND AIM OF THE STUDY 
Mirabegron is one of the available symptomatic therapies for overactive bladder syndrome (OAB). Although 
women and men have differences in anatomy and physiology of the lower urinary tract system as well as in 
the underlying mechanisms that may result in similar OAB symptomatology, all reviews assessing 
mirabegronôs safety and efficacy, synthesize data from both women and men without providing subgroup 
analyses or specific data regarding the use of mirabegron in women. The aim of this systematic review and 
meta-analysis is to synthesize data evaluating the safety and efficacy of mirabegron with a focus on female 
patients with OAB compared to anticholinergics or placebo or no treatment or before the initiation of therapy.    
 

MATERIALS AND METHODS 
PubMed, Scopus, Cochrane library, Clinical trials.gov and Web of Science were searched from March to June 
2019 using as keywords, mirabegron and overactive bladder. Eligible studies were those that provided data on 
female patients, published full texted in English language and in peer reviewed journals. Studies assessing 
mirabegron in neurologic patients were excluded. Modified Jadad score, MINORS checklist and RoB were 
used for Methodological quality and risk of bias assessment. Outcomes were frequency, nocturia, urgency, 
urge incontinence (UUI), sexual function, quality of life, depression, postvoid residual volume, voided volume, 
adverse events and pharmacokinetics.     
 

RESULTS 
Twenty-two studies including 2520 females with OAB were included in this review. Thirteen-studies were 
controlled trials, while 9 were ñbefore-afterò studies.  The vast majority of the controlled studies (85%) was of 
unclear or critical or high or serious risk of bas. Seven, 2, 2 and 1 studies compared mirabegron to 
anticholinergics or placebo or no treatment or laser- therapies, respectively. Meta-analysis could not be 
performed for the comparisons of mirabegron to placebo or no treatment or laser-therapies due to lack of data. 
Two studies administered mirabegron for the management of OAB symptoms after stress urinary incontinence 
(SUI) surgery. The efficacy of mirabegronôs in reduction of frequency, nocturia, urgency and urge incontinence 
was the same as anticholinergics when administered up to 12wks or 12months (Figures 1 & 2). The most 
common adverse event of mirabegron was hypertension [(21/1325 (1.6%)], while of anticholinergics dry mouth 
and/or constipation [56/276 (20%)]. The incidence of UTIs was 2.3% (30/1325) and 1.8 % (5/276) for 
mirabegron and anticholinergics, respectively. After 12 wks of mirabegron therapy in the analyses of ñbefore-
after studiesò, frequency, nocturia, urgency, UUI and postvoid residual decreased significantly [(Standardised 
mean difference (StDMD) -1.06 (95%CI -1.43, -0.7); I2:77%, p-value<0.0001),  (StDMD -0.69 (95% CI -0.86, -
0.53); I2:58%, p-value<0.0001), (StDMD -1.04 (95%CI -1.28, -0.81); I2: 33%, p-value <0.0001) and (StDMD -
0.7 (95%CI -0.86, -0.54); I2, p-value <0.0001), (StDMD -0.34 (95%CI -0.66, -0.01), respectively], while voided 
volume remained unchanged (StDMD 2.4 (95%CI -6.71, 11.52;I2: 0%, p 0.04). In addition OAB-q-SF and UDI-
6 improved significantly [(Mean difference (MD) -20.31 (95% CI -30.11, -10.51);I2:: 91%, p-value <0.0001) and 
MD -8.87 (95%CI -15.41, -2.33);I2 :89%, p-value 0.008), respectively], as well as sexual function and 
depression scales. At 12-18 months analysis, mirabegronôs positive effect on frequency, nocturia, urgency and 
UUI remained unchanged.  
 

INTERPRETATION OF RESULTS 
The results of the present study focusing on women with OAB shows the paucity of high-quality data on 
female patients. Nevertheless, our result confirms the findings of other reviews including female and male 
participants under mirabegron treatment. Thus, in females with OAB mirabegron is safe and effective when 
administered for short (up to 12wks) or long-term (12-18 months). However, the incidence of hypertensive 
episodes was lower than that reported in other reviews including both females and males. It could be 
hypothesized that this discrepancy occurred by the inclusion of males in the analyses. In the comparison of 
mirabegron to anticholinergics there was no difference in terms of effectiveness but mirabegron had lower 
adverse events rate and better tolerability.  Furthermore, mirabegron had a positive effect on LUTS, sexual 
health, depression and quality of womenôs life.  
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CONCLUSION 
Mirabegron is a safe and effective alternative therapy for females with OAB. However, RCTs, with large 
sample sizes, long-term follow-up focusing on the comparisons to other therapies, quality of life and sexual 
health of female with OAB are needed. 
 
 

 
Figure 1. Comparison of Mirabegron versus Anticholinergics (up to 12 weeks therapy) 
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Figure 2. Comparison of Mirabegron versus Anticholinergics (12-18 months therapy) 
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18 - WHAT DOES YOUR PELVIC FLOOR DO FOR YOU? KNOWLEDGE 

OF THE PELVIC FLOOR IN FEMALE UNIVERSITY STUDENTS  
Leah Falvey (1) - Fadi Salameh (1) - Orfhlaith O'sullivan (1) - Barry O'reilly (1) 
University College Cork, Cork University Maternity Hospital, Cork, Ireland (1) 
 

INTRODUCTION AND AIM OF THE STUDY  
Introduction: Pelvic floor dysfunction (PFD) is an increasing healthcare and economic burden. In order to 
further understand PFD, one must understand the role of pelvic floor muscles and their function in providing 
proper bladder and bowel control, their contribution to sexual function, and their support to pelvic organs.  
Studies have shown that engagement in pelvic floor muscle exercises (PFMEs) can both prevent and treat 
PFD. [1,2] Low levels of knowledge of the pelvic floor have been associated with higher levels of PFD.[3] 

Knowledge of the pelvic floor in women guides health seeking behaviour, prevention and treatment. [1,2,3] 

Assessing the current level of knowledge in young women will inform healthcare strategies for effective 
management and prevention pelvic floor dysfunction. 
Aim: To assess the knowledge of the pelvic floor in female university students, including knowledge of pelvic 
floor structure and function, PFD and PFMEs. To compare knowledge of students with a background in 
healthcare to students of other disciplines.  
 

MATERIALS AND METHODS  
We carried out a cross sectional study in the form of an online questionnaire. This was distributed to students 
at their registered email address, consent was required in order to complete the survey. The survey was based 
on the validated Prolapse and Incontinence Knowledge Questionnaire (PIKQ) and was extended to meet the 
objectives of this study. Knowledge of the pelvic floor was assessed through 15 questions, allocating a score 
of 1 to each correct question. The survey included a prize incentive for completion. 

 
RESULTS  
938 responses were received. 72.9% (n=663) of students had never received information on the pelvic floor. 
For those who had received information on the pelvic floor (n=247), healthcare workers were the most 
common source (n=79), followed by family (n=48), and university education (n=48).  
66% of respondents (n=564) said they understood what was meant by PFMEs, however 72.5% (n=621) 
incorrectly identified how to perform PFMEs. 68.2% (n=625) reported exercising 60 minutes or more a week, 
however 56.9% (n=488) reported never exercising their pelvic floor. Of the 43.1% (n=225) who reported 
exercising their pelvic floor, 61% (n=138) incorrectly identified how to perform PFMEs.  
Excluding incomplete responses (n=100), the mean score for pelvic floor knowledge (n=836) was 10.28 (95% 
C.I. 10.07-10.47). Maximum possible score = 15. 
There was statistically significant difference (p<0.001) in the overall knowledge between students in the 
School of Medicine and Health (n=307, Median=12, IQR=2) and Other Schools (n=529, Median=10, IQR =4), 
with students of the School of Medicine and Health scoring higher.  
There was a statistically significant difference (p<0.001) between the overall knowledge of Regular Exercisers 
(n=204, Median=12) and Non-Exercisers (n=631, Median=10), with Regular Exercisers scoring higher. 

 
Figure 1: Table of overall knowledge scores (n=836), Mean overall score =10.28 (95% C.I. 10.07-10.47). 
Maximum possible score = 15.  

INTERPRETATION OF RESULTS 
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Female students exercise regularly, but do not exercise one of the most important muscle groups, the pelvic 
floor. Of those that have reported exercising their pelvic floor, many are performing the exercises incorrectly. 
Students with a background in health education had a higher overall knowledge than students of other 
educational backgrounds. Students engaging in regular exercise had higher overall knowledge than those who 
did not exercise. 

 
CONCLUSIONS  
Further studies are required to improve knowledge of the pelvic floor and encourage PFMEs in young women. 
It is clear that low levels of knowledge of the pelvic floor levels is associated with a high prevalence of PFD, 
and that by simply increasing awareness of the pelvic floor and PFMEs, we can reduce symptoms of PFD and 
thus improve quality of life. 
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19 - THE EFFECT OF A SHARP INCREASE IN ESTROGEN LEVELS ON 

OVERACTIVE BLADDER SYMPTOMS IN WOMEN UNDERGOING 
OVULATION INDUCTION  
Asnat Groutz (1) - David Gordon (1) - Foad Azem (1) - Ronen Gold (1) - Mordechai Shimonov (2) - Hadar Amir (1) 
Lis Maternity Hospital, Tel Aviv Medical Center, Tel Aviv, Israel (1) - Tel Aviv University, Wolfson Medical Center, Holon, Israel (2) 
 

INTRODUCTION AND AIM OF THE STUDY  
Data regarding the effect of estrogen on lower urinary tract symptoms are few and controversial. Estrogen 
receptors were identified in the nervous system, urinary bladder, urethra and pelvic floor. During the 
menstruation cycle and during pregnancy there are significant fluctuations in estrogen and progesterone levels 
- the clinical significance of these fluctuations on the function of the lower urinary tract system is unclear. At 
menopause, with the decline in estrogen level, there is an increase in the incidence of lower urinary tract 
symptoms, especially urinary incontinence, urinary urgency, and recurrent urinary tract infections. However, 
the use of systemic estrogen as a treatment for these symptoms has not been shown to be effective. 
The aim of this study was to assess the effect of a sharp increase in estrogen levels on overactive bladder 
(OAB) symptoms among women undergoing ovulation induction.   

 
MATERIALS AND METHODS  
100 consecutive women (mean age 37±5.1 years, mean BMI 25.5±6.2 kg/m2), who underwent ovulation 
induction during in vitro fertilization cycle, were prospectively enrolled. Three validated questionnaires on 
urinary urgency (USIQ), urinary incontinence (MESA), and lower urinary tract symptoms (BFLUTS-SF) were 
used to evaluate patient's OAB symptoms before ovulation induction (low estradiol level) and prior to ovum 
pickup (peak estradiol level). The symptom of urinary urgency, as reported in the USIQ questionnaire, was 

used to classify each patient as symptomatic or asymptomatic before and through ovulation induction. All data 

were compared between symptomatic and asymptomatic women and with respect to the peak estradiol level. 
Statistical analysis was performed using Studentôs t-test for continuous data or Fisher test for categorical data. 
 
RESULTS  
Of the 100 women, 49 (49%, mean age 37.1±5.1 years, mean BMI 25.5±6.2 kg/m2) reported urinary urgency 
before treatment (mean USIQ severity score 33.4±14.5), and 51 women (51%, mean age 37±5 years, mean 
BMI 24.7±5.5 kg/m2) were asymptomatic. Of the 49 symptomatic women, 44 (90%) remained symptomatic 
(mean USIQ severity score 34.2±18.1), and five women became asymptomatic through ovulation induction. Of 
the 51 asymptomatic women, 24 (47%) developed de novo urinary urgency (mean USIQ severity score 
28.8±17.8), while 27 women (53%) remained asymptomatic through ovulation induction. Comparison of the 
two subgroups is presented in Table 1. The mean peak estradiol level was significantly higher among women 
who remained asymptomatic (2033+1569 versus 1372+940 pg/ml; P=0.04). Moreover, in most (63%) women 
who remained asymptomatic, peak estradiol levels were higher than 1500 pg/ml, whereas in most (67%) 
women who became symptomatic, peak estradiol levels were lower than 1500 pg/ml.  
 

INTERPRETATION OF RESULTS 
Almost half of asymptomatic women might develop de novo OAB symptoms during ovulation induction. A 
higher estradiol level appears to have a protective effect against the development of these symptoms. Further, 
in most (63%) women who remained asymptomatic, peak estradiol levels were higher than 1500 pg/ml. This 
finding may suggest a threshold for estradiol activity in the lower urinary tract. 
 

CONCLUSIONS  
Preliminary results suggest that higher estradiol levels, mainly >1500 pg/ml, may have a protective effect 
against the development of OAB symptoms during ovulation induction. Further studies are required to 
investigate the potential therapeutic efficiency of estrogen for OAB symptoms.    
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TABLE 1: Comparison of women with versus without de novo OAB symptoms during ovulation induction 

 

Mean ± SD No de novo OAB symptoms 
N=26 

De novo OAB symptoms 
N=25 

P 

Age (years) 37.2±5.2 37±4.7 NS 

BMI (kg/m2) 25±4.9 24.4±6.1 NS 

Total FSH dose (IU) 4009±1552 2914±1309  <0.01 

Peak Estradiol (pg/ml) 2032.5±1568.5 1371.8±940 0.04 

Peak Progesterone (ng/ml) 0.96±0.6 0.88±0.5 NS 

Number of retrieved oocytes 11.9±11.7 8.4±1.2 NS 

Days of treatment 12.2+2.4 9.9+2.1 <0.01 

    

USIQ    

Severity score 0 28.8±17.8 <0.01 

QOL score 0 7.2±14.7 <0.01 

    

MESA    

SUI score 2.3+4.6 7.6±10.9 0.01 

OAB score 1.5+6.4 4.6+7.1 0.05 

    

BFLUTS    

Filling score 2.4±1.4 3.5±2.1 0.03 

Voiding score 1.2±1.3 2±1.8 NS 

Incontinence score 0.1+0.4 0.4±0.9 NS 

Sexual score 0 0 NS 

QOL score 0.5±1.2 1.1±1.6 NS 
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20 - LONG-TERM EFFICACY AND SAFETY OF THE TVT-O PROCEDURE 

IN WOMEN REACHING THE 8TH DECADE OF THEIR LIVES  

Dimitrios Zacharakis (1) - Themos Grigoriadis (1) - Christos Kalantzis (1) - Stavros Athanasiou (1) 
1st Department Of Obstetrics And Gynecology Of National And Kapodistrian University Of Athens, Alexandra Hospital, Athens, 
Greece (1) 

 

INTRODUCTION 
Stress Urinary Incontinence (SUI) represents the commonest type of involuntary urine loss. The prevalence of 
SUI in women, aged 70 years or older, ranges from 10% to 40%. This percentage is estimated to grow as life 
expectancy of women in the developed world is increasing. 
Retropubic (TVT) and transobturator midurethral slings (TVT-O) are the most widely used techniques for the 
surgical treatment of SUI, yielding high cure rates. However, most of the studies investigating the long-term 
surgical outcomes of these procedures focus on the efficacy on SUI and the safety of the procedure, whereas 
little attention has been paid to the other lower urinary tract symptoms (LUTS) that may be both age-related or 
induced by the surgical procedure itself. Moreover, age-associated vaginal atrophy, changes of the immune 
function, and an increasing number of comorbidities put elderly women at an increased risk for developing 
inflammatory or infective complications of the synthetic sling. 
Aim of this study is to assess elderly patients (>75 years) with long-term follow-up (>13 years) that have 
undergone a TVT-O procedure with or without a concomitant pelvic floor reconstructive surgery, based on 
objective parameters and validated tools for the evaluation of patient reported outcomes. 
 

MATERIAL AND METHODS 
This prospective follow-up observational study included women over 75 years old attending for a follow-up visit 
after telephone contact between January and June 2019. All patients had undergone a TVT-O procedure 
(Gynecare Worldwide, Inc. Johnson & Johnson) with or without a concomitant pelvic floor reconstructive 
surgery between January 2004 and June 2006 (at least 13 years of follow-up) in a tertiary referral 
Urogynaecology unit. 
Preoperative assessment included completion of the International Consultation on Incontinence Questionnaire 
for Evaluating Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) and of the Kingôs Health Questionnaire 
(KHQ) and multichannel urodynamic study (UDS). The degree of prolapse was graded using the Pelvic Organ 
Prolapse Quantification (POP-Q) System. All patients included in the study had urodynamic stress 
incontinence (USI) on UDS. 
Postoperative assessment included completion of both ICIQ-FLUTs and KHQ, a cough stress test (CST) 
performed in a semilithotomy position and a gynaecological examination focused to detect any local mesh 
related complications. Women were specifically asked about recurrent urinary tract infections, recurrent 
vaginal infections and age-related comorbidities that have interacted with the surgical procedure or with the 
sling material. 
Objective cure was defined as the absence of urine leakage during the CST. Subjective cure was defined 
when patients responded ñneverò or ñoccasionallyò in the question ñDoes urine leak when you are physically 
active, exert yourself, cough, or sneeze?ò Subjective improvement was defined any reduction of the score of 
the abovementioned question. Quality of life improvement was indicated by a decrease of the KHQ domain 
scores. 
 
 

RESULTS 
The study population consisted of 72 women, with a mean age 85.2years (SD= ±5.4). Demographic and 
operative characteristics of the study population are presented in Table 1. The mean follow-up period was 13.7 
years (SD=0.8). The overall objective and subjective cure rates were 80.5% (58/72) and 84.7% (61/72) 
respectively, whereas 9.7% (7/72) of the patients were subjectively improved and 5.5% (4/72) reported no 
improvement or worsening of the SUI symptoms. A significant reduction of bladder pain, frequency of UI and 
urgency urinary incontinence symptoms was observed (table 3). However, a significant worsening of the 
urgency symptom was noticed, as 52.8% (34/72) of the patients reported an aggravation of the pre-existing 
urgency. De novo urgency rate was 35% (8/20). KHQ data analysis showed a statistically significant 
improvement in all domains with the exception of the General health perception domain. 
At the follow-up visit one case (1/72) of vaginal erosion was detected, while two patients (in total 3/72; 4.2%) 
reported the presence of vaginal erosion treated with local surgical excision of part of the tape. One patient 
(1.4%) reported de novo recurrent UTIs. No cases of recurrent vaginal infections or age-related comorbidities 
that have interacted with the surgical procedure or with the sling material were reported. 

DISCUSSION 
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This study showed that the TVT-O procedure provides high long-term efficacy with an excellent safety profile 
after a 13-year follow-up period in women reaching the 8th decade of their lives. Long-term postoperative 
morbidity associated with the use of the synthetic sling was uncommon. The most prevalent complication was 
the aggravation of the pre-existing urgency, which could be attributed to the age-related changes.  
 
Table 1. Demographic characteristics and type of surgery of all patients 

 N (%) 

Age (years), mean (SD) 85.2(5.4) 
BMI (kg/m2), mean (SD) 
Obese (BMI>30) 

27.7(3.8) 
12 (16.7) 

Parity, mean (SD) 2.2(1.3) 

Type of surgery  

  TVT-O 22(30.6) 

  TVT-O+VH+PFR  34(47.2) 

  TVT+PFR 16(22.2) 

VH: Vaginal Hysterectomy 
PFR: Pelvic Floor Repair  
 
Table 2. Median values on ICIQ-FLUTS questionnaire items and domains before and after surgery 

 Preoperative 13 years  

 Median(IQR) Median(IQR) p¶ 

Nocturia 1(0;2) 1(1;2) 0.069 

Urgency 1(0;3) 2(1;3) 0.008 

Bladder pain 0(0;1) 0(0;0) 0.013 

Frequency 1(0;2) 1(0;2) 0.304 

Hesitancy 0(0;0) 0(0;0) 0.794 

Straining 0(0;0) 0(0;0) 0.454 

Intermittency 0(0;0) 0(0;0) 0.854 

UUI 1(1;3) 0(0;1) 0.001 

Frequency of UI 3(1;4) 0(0;1) <0.001 

SUI 3(1;4) 0(0;1) <0.001 

Unexplained UI 0(0;1) 0(0;1) 0.364 

Nocturnal enuresis 0(0;0) 0(0;0) 0.150 
Domains 
Filling       4(1;6) 4(2;5) 0.652 

Voiding      0(0;1) 0(0;1) 0.461 

Incontinence      7(3;10) 2(0;5) <0.001 

Total score   13(7;16) 6(3;11) <0.001 

¶Wilcoxon signed rank test  
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21 - NERVE GROWTH FACTOR (NGF) URINE LEVELS IN DIFFERENT 

TYPES OF OAB  
Katarzyna Jankiewicz (1) - Lukasz Nowakowski (1) - Konrad Futyma (1) - Marta Monist (1) - Tomasz Rechberger (1) 
II-nd Department of Gynecology, Lublin Medical University, SPSK 4, Lublin, Poland (1) 

 

INTRODUCTION AND AIM OF THE STUDY  
Overactive bladder (OAB) diagnosis is based on symptoms of urgency and frequency with or without urge 
incontinence. Urodynamic study is a useful diagnostic tool to discover detrusor overactivity (DO) in patients 
with OAB; however, not all OAB patients have DO. Therefore, a more objective and non-invasive way to 
diagnose and assess OAB including DO is needed. Recent research has focused on urinary biomarkers in 
assessment of OAB. Urinary nerve growth factor (NGF) seems to be a promising and potent biomarker of an 
overactive bladder (OAB) [1]. Meta-analyses show higher levels of urine NGF/Creatinine in OAB patients 
comparing to the Control group. After effective treatment of OAB NGF urine levels decrease. What is more, an 
important step to understanding pathophysiology of OAB is its origin. Pure idiopathic OAB can be a different 
disease than OAB secondary to pelvic organ prolapse (POP).  All treatments for POP (surgery, pessaries) 
result in an improvement in OAB symptoms and decrease of urine NGF [2,3]. 

 
MATERIALS AND METHODS  
A total number of 82 Caucasian women were included into the study. Patients were divided into three groups 
depending on the LUTS diagnosis: pure OAB (N=25), Pelvic Organs Prolapse and the diagnosis of urgency 
(POPURG, N=35) and the Control group (N=22). Each type of the LUTS was diagnosed following International 
Continence Society guidelines. The urodynamic studies were conducted following Good Urodynamic Practise 
guidelines. The Control group consisted of healthy patients with no LUTS symptoms. The characteristics of 
each group are presented in Table 1. The urine NGF and Creatinine was assessed in the same sample 
collected during the morning voiding. The ELISA tests were used: for NGF - Human NGF ELISA kit (My Bio 
Source), for creatinine ELISA kit (RnD Systems). Statistical analysis was performed using Statistica 13 PL 
(Stasoft, Poland). Groups were compared using Anova analysis. For statistically significant results post hoc 
Tukey test was performed. Study was approved by Local Ethics Comitee (KE-0254/43/2018). 
 
Table 1. Demographic data of the study groups 

  OAB POPURG Control p 

Age (SD) 51 (12.7) 61.5 (9.2) 60.7 (11.9) <0.05* 

Parity (SD) 2.2 (0.9) 2.3 (1.02) 2.2 (0.93) 0.76 

BMI (SD) 28.8 (4.3) 28.8 (4.3) 28.2 (4.5) 0.53 

*OAB vs control         

 
RESULTS  
We found a statistically significant difference of the NGF/Creatinine ratio between OAB and Control group 
(0.64 vs 0.35, respectively) and POPURG and OAB group (0.42 vs 0.64, respectively). There was no 
significant difference between POPURG and the Control group, however patients with POP revealed higher 
NGF/Creatinine levels (Fig. 1). 

 
Fig. 1 NGF/Creatynine urine level in the study groups 
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INTERPRETATION OF RESULTS 
Urinary NGF/Creatinine levels were significantly higher in women with pure OAB than in the Control group and 
also higher than in women with OAB and POP. It means that these two subtypes of OAB can be different 
conditions. Different causes of urgency may bind with different pathophysiology. It is proven that NGF plays an 
important role in detrusor contractions and can be an OAB biomarker. Maybe only for pure OAB urine NGF 
can the biomarker be potent or, when combined with other biological indicators, may improve its specificity in 
diagnosis.  

 
CONCLUSIONS  
Pure OAB can be different a condition than OAB in patients with POP. NGF/creatinine seems to be a potent 
biomarker only for pure OAB without any concomitant diseases. Further studies on the perfect biomarker in 
OAB are still needed. 

 
REFERENCES (max. 3) 
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22 - DO ELECTRONIC BLADDER DIARIES ENHANCE THE PLACEBO 

EFFECT?  
Georgina Baines (1) - George Araklitis (1) - Richard Flint (1) - Dudley Robinson (1) - Linda Cardozo (1) 
King's College Hospital, King's College Hospital, London, United Kingdom (1) 
 

INTRODUCTION AND AIM OF THE STUDY  
A placebo is a substance that is objectively without action for the condition being treated [1].  The placebo 
effect is an accepted phenomenon in which the patient derives benefit from a substance with no 
pharmacological action [1].  This effect is useful in clinical trials looking at specific drug actions and was 
described in 1955 by Beecher as a ódevice for eliminating bias when identifying drug effectsô.  A placebo 
arm is usually included in studies of drugs used to treat overactive bladder (OAB).  
The placebo effect is multifactorial and may in part be explained by óregression to the meanô.  This is a 
statistical phenomenon which describes how the likelihood of sampling the true mean increases with the 
number of times sampled [2].  
A bladder diary is a tool for objectively measuring the number and volume of voids a patient experiences 
throughout the day and night [3].  The ICIQ bladder diary is the only validated paper diary [3].  There are no 
validated electronic bladder diary applications or devices. 
A bladder diary may also function as a bladder training tool by giving patients visual feedback of their 
behaviour, enabling positive behavioural modifications with reminders and prompts.  
The aim of this study was to determine whether the placebo effect can be enhanced by the use of electronic 
bladder diaries. 
We hypothesised that electronic bladder diaries would be associated with a higher placebo response rate 
(PRR) than paper. 
Secondary aims were to identify any other factors in study design that may affect the PRR. 
 

MATERIALS AND METHODS  
PRR was defined by both the mean change in number of micturitions over 24 hours and mean change in 
urgency urinary incontinence (UUI) episodes over 24 hours.   
85 papers were identified from a meta-analysis of the efficacy and tolerability of mirabegron in the treatment of 
OAB(2).   
Independent samples t-test was used to identify the difference in PRR if paper vs electronic bladder diaries 
were used.  Linear regression was used to determine the correlation between PRR and length of bladder 
diary, length of study, sample size and mean age.   
 

RESULTS 
Following exclusions 43 articles were analysed involving 34, 992 patients. 
 

 
 
In 26 studies, paper bladder diaries had been used, and in 17 they were electronic. 
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Placebo response rate Electronic 
diary (mean 
change) 

Paper diary 
(mean 
change) 

p value 

24 hr micturitions (%) 10.22 10.76 0.021 

24 hr UUI episodes (%) 42.26 40.74 0.074 

 
Using the independent samples T-test, paper bladder diaries were associated with a statistically significantly 
larger PRR than electronic (means 10.76 vs 10.22, p=0.021).  
 

 Change in 24 hr micturitions (%) Change in 24 hr UUI episodes (%) 

 Correlation p value Correlation p value 

Length of bladder 
diary 

-0.079 0.743 -0.036 0.945 

Length of study 0.146 0.399 0.144 0.395 

Sample size 0.280 0.069 0.470 0.009 

Mean age in study 
 

0.157 0.320 0.146 0.381 

 
There was a moderate positive effect of sample size on the PRR (R=0.407, p=0.009). 
Length of diary (range 3-90 days) did not significantly affect the PRR and any influence it had was negative 
(R=-0.079, p=0.743).   
The effects of other variables were not statistically significant.  
 

INTERPRETATION OF RESULTS 
This study shows that PRR can be increased by the use of a paper bladder diary compared to electronic.  A 
possible mechanism is that the subject takes longer to complete the paper diary, so reinforcing the training 
effect.  It is acknowledged that whilst statistically significant, this effect is clinically small.   
A larger sample size is associated with a higher PRR.  This is likely to be due to other factors in study design 
that may differ between large and small trials. 
The length of bladder diary does not correlate with a larger PRR, implying that any influence the bladder diary 
has on the PRR, is most effective in the early part of the diary and does not increase with time. 
 

CONCLUSIONS  
The inclusion of a placebo arm in randomised controlled trials trials looking at drugs for OAB is important to 
enable quantification of the effect of the active treatment.  The PRR is a multifactorial phenomenon which may 
be influenced by many aspects of trial design.   
These factors should be considered when designing clinical trials with placebo arms relying on bladder diaries 
to record objective measurements of bladder function.   
Whilst the use of placebo is unethical in clinical practice, we can consdier using what we know about factors 
that positively affect PRR to enhance clinical care. 
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23 - THE EFFECT OF PILATES BASED MOVEMENTS ON PELVIC 

FLOOR ELECTROMYOGRAPHIC (EMG) ACTIVITY; A PILOT STUDY 
Gemma Nightingale (1) - Christian Phillips (1) 
NHS, Basingstoke and North Hampshire Hospital, Basingstoke, United Kingdom (1) 
 

INTRODUCTION AND AIM OF THE STUDY 
There has been a growing enthusiasm to promote Pilates as beneficial exercise for women wanting to improve 
their pelvic floor function, however there is conflicting evidence regarding the effect of Pilates on the pelvic 
floor. Coleman et al showed that the intra-abdominal pressure during Pilates was unlikely to cause pelvic floor 
harm1 and Culligan et al showed that Pilates exercises were as effective as pelvic floor muscle training 

(PFMT) for improving pelvic floor strength2. Conversely, Ferla et al looked at pelvic floor functionality of women 
who regularly practice Pilates compared to sedentary women and found no difference between the 2 groups3.  

There is now the technology to measure the electromyographic (EMG) activity in pelvic floor muscles directly, 
both at rest and during exercise. Muscle tissue at rest is normally electrically inactive. When muscles are 
voluntarily contracted, it generates an action potential. A stronger contraction generates more electrical 
potential and a greater voltage on the electromyograph. 
The aim of this pilot study was to assess the effect of Pilates based movements on the pelvic floor. We wanted 
to determine the change in pelvic floor EMG during Pilates based exercises and assess whether any change 
was due to óartefactô or a reaction to Valsalva. We also wanted to assess whether Pilates based positions 
allowed, augmented, or inhibited a pelvic floor contraction.  
 

MATERIALS AND METHODS 
Ethical approval was obtained for the study. 20 healthy volunteers were recruited. Exclusion criteria included 
age <18 years, BMI <18.5 or >30, post menopausal status, previous or current treatment or investigation for 
symptomatic prolapse or incontinence, neurological disease, pregnancy or 6 months post-partum. Basic 
demographic data was recorded and PFDI-20, PFIQ-7 and ICIQ-UI were used to assess background 
symptoms. 
Volunteers were asked to empty their bladder and self insert the MAPLe© device into their vagina. EMG 
readings were recorded at rest, during valsalva and during active pelvic floor contraction in 11 different ñPilates 
basedò exercise positions. Neutral positions included: lying prone, standing and all 4ôs. Positions involving the 
core included ñtable topò, plank, right plank, left plank, all 4ôs with one leg outstretched (right then left), ñteaserò 
(half sit up) and then squat position (illustrations will be provided during the presentation). 
 

RESULTS 
Volunteers had a median age of 35 years (IQR 27-39.5), parity of 1 (IQR  0-2) and BMI of 23.7 (IQR 19.4-
25.9). Median scores on the validated questionniares were 1 on PDRI-20, 0 on PFIQ-7and 0 on ICIQ. Median 
EMG activity at rest, during Valsalva and during active contraction of the pelvic floor are shown in Figure 1. 
Volunteers were able to actively contract their pelvic floor in all positions. Using a contraction done whilst lying 
prone as each volunteers óbaselineô, there was a statistically significantly higher EMG during contraction in all 
positions apart from all 4ôs (p=0.8194). When compared to the other positions at rest, there was not a 
statistically significant difference between a contraction lying down and ñteaserò (p=0.1738), side plank: right 
(p=0.2196) and left (p=0.1769), or allôs with either leg raised (destabilising the position and engaging the core); 
right (p=0.1327) and left (p=0.583). 
Further analysis was done with positions grouped into óNeutralô (lying, standing, all 4ôs), óCore Pilatesô (table 
top, all 4ôs with outstretched leg) and óCore Plankô (plank, side plank). Looking at the contractions achieved in 
each group, there was a statistical significant difference between Neutral and Core Pilates (p=0.0008) and 
Neutral and Core Plank (p=<0.0001) but not between Core Pilates and Core Plank (p=0.6177). 

 
Figure 1: Bar chart 
showing the median 

EMG activity (mV) in each 
position at rest, during 
Valsalva and during 
pelvic floor contraction. 
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INTERPRETATION OF RESULTS 
The above results suggest there is an activation of pelvic floor muscles whilst sustaining a Pilates position. 
This is more noticeable in positions known to engage the core. Conscious pelvic floor muscle contractions can 
be done in all positions but appear to be augmented in those engaging the core. This is reflected by the higher 
EMG readings seen during ñcore exercisesò compared to a contraction whilst lying, suggesting that the pelvic 
floor muscle strength during core exercise is stronger. 
This is the first study to look at EMG during Pilates type exercise; previous studies have used intra-abdominal 
pressures, vaginal pressures or ultrasound to indirectly evaluate pelvic floor activity during Pilates. These 
results highlight further areas for future research including evaluating the correlation between EMG activity and 
intra-abdominal pressures during exercise along with assessing whether EMG activity is different in patients 
with pelvic floor dysfunction compared with healthy volunteers. 

 
CONCLUSIONS 
This is the first study to look directly at EMG changes in pelvic floor muscles in Pilates based positions. All 
positions provoked a rise in EMG activity suggesting that pelvic floor muscles are strengthened with these 
changes in position. Some Pilates based positions appear to have a beneficial and cumulative effect on pelvic 
floor activity in healthy volunteers.  Future studies are necessary to assess whether similar benefits will be 
seen in patients with pelvic floor dysfunction. 
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24 - HIGH DEFINITION ULTRASOUND TO STUDY VAGINAL MESH  

Arnoud Kastelein (1) - Boris De Graaf (1) - Zeliha Guler Gokce (1) - Jan-paul Roovers (1) 
Amsterdam UMC, AMC, Amsterdam, Netherlands (1) 

 
INTRODUCTION AND AIM OF THE STUDY  
Contraction and shrinkage of transvaginal polypropylene mesh after implantation can cause severe morbidity 
and often requires surgical intervention [1]. This has stressed the need for development of new materials and 
implants, which have better stability, less shrinkage and long-term biodegradability. However, a method to 
accurately study mesh shrinkage and degradation in vivo after implantation, is currently lacking. Ultrasound 
imaging is the most widely applied imaging technique for the pelvic floor and can be used to study the position 
of mesh. However, ultrasound imaging is insufficient to visualize details such as pore size and fibre size [2]. 
Therefore, we aimed to investigate whether the new technique of high definition (HD) ultrasound would allow 
in vivo visualization of vaginal mesh in more detail. 

 
MATERIALS AND METHODS  
We used a Fujifilm Vevo 3100 HD imaging system with two probes (MX 250, MX550D) and studied two 
vaginal mesh constructs: (1) Polypropylene transvaginal mesh (Restorelle, Coloplast) and (2) P4HB 
resorbable mesh (Diamond construct, Tepha). Meshes were put in (a) transonic gel and (b) chicken breast, to 
mimic the implanted situation. We measured pore sizes and fibre sizes. The person performing the 
measurements was blinded for the actual sizes. 

 
RESULTS  
Both constructs could be clearly visualized with HD ultrasound. The pore size of Restorelle mesh is 3.10 mm2 

and measured 3.22 mm2 on HD ultrasound, the cross-sectional fibre surface was 0.044 mm2 (Figure 1). The 
pore size of Tepha Diamond mesh is 2.20 mm2 and measured 2,28 mm2 on HD Ultrasound (Figure 2). In the 
chicken breast set-up, B-mode 3D render allowed clear visualization of the mesh construct within the tissue 
(Figure 3). 

 
Figure 1. Restorelle mesh on HD ultrasound 

 
Figure 2. Tepha Diamond mesh on HD ultrasound 
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Figure 3. Clear 3D visualization of mesh within chicken breast. 

 
INTERPRETATION OF RESULTS  
Pore size and fibre size were successfully and accurately measured in vitro and in an in vivo-mimicking 
condition with HD ultrasound. 

 
CONCLUSIONS  
HD ultrasound is found to be a promising technique to study mesh behaviour in vivo, as it allows non-invasive 
quantification of pore size and fiber size. This would facilitate the study on mesh shrinkage, pore-stability and 
degradation of newly-designed (biodegradable) implants over time, in animal models as well as in humans.  

 
REFERENCES (max. 3) 
1. Feiner, B. and C. Maher, Vaginal mesh contraction: definition, clinical presentation, and management. 
Obstet Gynecol, 2010. 115(2 Pt 1): p. 325-30. 
2. Shek, K.L. and H.P. Dietz, Imaging of slings and meshes. Australas J Ultrasound Med, 2014. 17(2): p. 
61-71. 
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25 - ULTRASOUND EVALUATION OF THE INFLUENCE OF PELVIC 

FLOOR MUSCLE CONTRACTIONS ON PELVIC FLOOR IN WOMEN  

Edyta Wlazlak (1) - Magda Krzycka (1) - Paulina Pajak (1) - Wiktor Wlazlak (1) - Andrzej Wróbel (3) - Grzegorz Surkont (1) 
Medical University of Ğ·dŦ, Clinic of Operative and Oncologic Gynecology, Ğ·dŦ, Poland (1) - Medical University of Lublin, 2nd 
Department of Gynecology, Lublin, Poland (2) - Clinic of Operative Gynecology, 2ndDepartment of Obsterics and Gynecology, 
Medical University of Ğ·dŦ, Poland(3) 
 

INTRODUCTION AND AIM OF THE STUDY  
It is not clear if pelvic floor muscle training (PFMT) can be helpful in treating women with pelvic organ prolapse 
(POP). Moreover, it has not been sufficiently explained yet, why PFMT can be helpful in treating stress urinary 
incontinence (SUI) in cases of certain women, while in cases of others it cannot. Puborectalis muscle avulsion 
is known risk factor of POP and failure of operative and non-operative treatment of POP, but its influence on 
PFMT is not clear.  
Clinical assessment of the pelvic floor muscles contractility using the modified Oxford muscle grading has 
proven good repeatability. It showed good correlations with some measurements in pelvic floor ultrasound and 
in vaginal manometer. However, 2D and 4D ultrasound allows nowadays for more complex visualization of 
pelvic floor at rest, during contraction and Valsalva maneuver.  
We hypothesized that: 
1. There is a good correlation between palpation (Oxford scale) and ultrasound measurements of muscle 

contractility. On the other hand, the correlation between palpation and urethral mobility (ultrasound) is poor. 
There can be differences in urethral mobility in women with similar strength of pelvic floor muscle 
contractions. Compared to women without total puborectalis avulsion in cases of women with avulsion the 
correlation between muscle contractility and urethral mobility can be worse. 

2. There can be other confounders (hiatal size, POP stage, unknown factors) than total puborectalis avulsion, 
that have an influence on urethral mobility and in consequence on effectiveness of PFMT. 

3. Effectiveness of Valsalva maneuver on pelvic floor may depend on: modified Oxford muscle grading, hiatal 
dimensions and/or total puborectalis muscle avulsion. 

The aim of this analysis was to assess different aspects of biomechanics of urogenital diaphragm during pelvic 
floor muscles contractions evaluated in 2D and 4D ultrasound. 

 
MATERIALS AND METHODS  
Between 1st June 2016 and 30th June 2019, 317 female patients had complete urogynecological assessment 
because of non-operative treatment of symptomatic POP. This is a prospective study of data obtained from 
317 women, aged between 26 and 91 years (average - 59). All patients had a standardized not validated 
interview, a clinical assessment using the ICS POP-Q (1), along with 2D/4D transperineal ultrasound 
(abdominal probe - PFU-TA) (2) using GE Kretz Voluson 730 Pro and Expert. Bladder neck mobility was 
evaluated at rest and during maximal Kegel's in PFS-TV and PFU-TA - parameter ȹHK (longitudinal axis) and 

parameter ȹDK (transverse axis). To reflect movement in longitudinal and transverse axis together, the 

parameter vectorK was calculated according to formula (1) as the hypotenuse of a perpendicular triangle, the 

sides of which are the segments ȹD and ȹH: vectorK = sqrt (ȹHK
2 + ȹDK

2).  

Hiatal dimensions (area - ȹAHK, circumference ȹCHK, longitudinal diameter ȹLK) were measured in the plane 

of minimal hiatal dimension (4D PFU-TA). Longitudinal distance between symphysis pubis and puborectalis 
muscle (ȹSPRK) was also measured in 2D mode (2D PFU-TA). Levator trauma was identified by tomographic 

ultrasound (TUI in 4D PFU-TA) (2). Significant trauma was noticed in women with one or both-sided total 
puborectalis muscle avulsion (TPA). Levator contraction strength was assessed digitally, using the Modified 
Oxford Grading (MOS): values 0, 1, 2, 3, 4, 5 (3). Significant prolapse was defined as a cystocele Ó Stage 2 
(ICS POP-Q) (1).   
Analyzed variables were presented as arithmetic means, standard deviations and medians. Spearmanôs rho 
was used for the evaluation of correlation coefficient. The variables with distributions normal were analyzed 
with the Shapiro-Wilk test, other than normal - with Friedmanôs test, Dunnôs post-hoc tests or Kruskal-Wallis 
test. The results were considered significant for p <0.05. 

 
RESULTS  
On examination a cystocele stage 2+ was found in 72.1%, significant central compartment prolapse in 47.3%, 
and a rectocele stage 2+ - in 29.9%. Mean vaginal parity was 2.0 (range, 0- 5), and 87% were vaginally 
parous. A vacuum was reported by 1.4%, Forceps by 1.8%, a hysterectomy by 13%. BMI was 27.1 m2/kg 
(range, 17.6-57.9). The percentage of Oxford grading scale was as follows: 0 - 12.0% (n=38), 1 ï 35.0% 
(n=111), 2 ï 32.2% (n=102), 3 - 15.8% (n=50), 4 - 4.4% (n=14), 5 - 0.6% (n=2). Because of low number of 
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patients in group 5 (n=2) this group was not compared with others. There was no total puborectalis avulsion in 
both women from this group. In group 4 there was only 1 cas of total puborectalis avulsion. Thatôs why the 
analysis of the influence of avulsion on muscleôs contractility concerned groups from 0 to 3. 
There were statistically significant differences (p<0.05) in ultrasound measures of contractions between Oxford 
grading groups: ȹAHK (with the exception between groups 2 and 3), ȹCHK and ȹLK (with the exception 

between groups 2 - 3, and 3 - 4). Parameter ȹSPRK was different only between groups 0 and 1, and groups 2, 

3, 4. There were statistically significant differences (p<0.05) between Oxford grading and ultrasound measures 
of urethral mobility only between groups 0 and 1, and other groups. There were no statistically significant 
differences between Oxford grading and ultrasound measures of urethral mobility among groups 2, 3 and 4. 
There was weak or no correlation between ultrasound measures of contraction and ultrasound measures of 
urethral mobility in Oxford groups separately (i.e. parameters ȹLK and VectorK: Oxf 0 - p<0.07, Oxf 1 - 

p<0.02, Oxf 2-4 - p>0.3). During the analysis of all groups together (n=317) we found very good correlation 
between ultrasound contraction parameters: ȹAHK, ȹCHK, ȹLK and urethral mobility parameters: ȹHK, ȹDK, 

vectorK (p<0.005-0.0001). Separate analysis of subgroups with TPA (n=179) and without TPA (n=122) from 

Oxford groups 0-3 also showed very good and good correlation between ultrasound contraction parameters 
and urethral mobility parameters in both subgroups (p<0.05-0.0001). Between groups TPA and not-TPA there 
were differences in contraction parameters (p<0.05), but urethral mobility parameters were not different. 
Between women with and without TPA from the same Oxford grade group, we found no statistically significant 
differences in PFU-TA measures of urethral mobility and measures of contractions.  

 
INTERPRETATION OF RESULTS 
We confirmed that Oxford scale correlates well with contraction measures obtained during PFU-TA, especially 
with parameter ȹAHK. Urethral mobility (PFU-TA) in both longitudinal and transverse axis depended on 

effectiveness of contraction evaluated during PFU-TA. On the contrary, urethral mobility (PFU-TA) does not 
correlate well with the effectiveness of contraction evaluated in Oxford scale. TPA seems to have influence on 
pelvic floor muscle contractility and not to have influence on urethral mobility compared to women without TPA 
from the same grade of clinically assessed contraction by Oxford grading scale. 
Our results suggest the presence of unrecognized confounders that have the influence on effectiveness of 
pelvic floor muscle contraction evaluated clinically and on urethral mobility. This can partially explain different 
results of the influence of PTFM on SUI symptoms. 

 
CONCLUSIONS  
1. Oxford grading scale correlates with contraction measures obtained during PFU-TA. 2. There is no good 
correlation between force of clinically evaluated contraction of pelvic floor muscle and urethral mobility (PFU-
TA). On the contrary, there is very good correlation between sonographically (PFU-TA) evaluated 
effectiveness of contraction and urethral mobility. 3. Total puborectalis avulsion seems to have additional 
influence on pelvic floor muscle contraction, but not to have influence on urethral mobility (PFU-TA) compared 
to women without TPA. 

 
REFERENCES 1. Am J Obstet Gynecol (1996) 175:10ï17., 2. Ultrasound Obstet Gynecol (2016) 48:681-

692., 3. Ultrasound Obstet Gynecol (2008) 31: 201ï205.   
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26 - KNOWLEDGE OF MIDWIVES AND DOCTORS ABOUT MANUAL 

PERINEAL PROTECTION COMPONENTS.  
Vladimir Kalis (1) - Hana Kleprlikova (2) - Miha Lucovnik (3) - Zdenek Rusavy (1) - Mija Blaganje (3) - Ranee Thakar (2) - Khaled Ismail (4) 
Department of Gynecology and Obstetrics, University Hospital Pilsen, Pilsen, Czech Republic (1) - Department of Obstetrics and 
Gynaecology, Croydon University Hospital, London, United Kingdom (2) - National Department of Perinatology, Division of 
Obstetrics and Gynecology, University Medical Center Ljubljana, Ljubljana, Slovenia (3) - Department of Gynecology and 
Obstetrics, Faculty of Medicine, Charles University, Pilsen, Czech Republic (4) 
 

INTRODUCTION AND AIM OF THE STUDY  
Manual perineal protection (MPP) is an obstetric intervention performed during the final moments of the 
second stage of labo to mitigate the risk of perineal trauma (1). 
Currently there are two effective MPP techniques, these are, the Finnish (FMPP) (Fig. 1a) and the Viennese 
(VMPP) (Fig.1b) techniques. The techniques essentially differ in relation to which part of the dominant hand is 
used to apply pressure against the perineal body to aid the process of fetal head extension (flexed middle, ring 
and little fingers in FMPP while the thenar and hypothenar eminences in VMPP) (2).  

 
In recent years there has been an ongoing debate regarding hands-on or hands-off policies. However, there is 
evidence from biomechanical studies that the accuracy, by which the different maneuvers are performed, 
dependent on the type of MPP technique, is essential for its effectiveness. Therefore, the main aim of this 
study was to explore cliniciansô knowledge about the different MPP maneuvers in units that advocate a MPP 
policy.  
 

MATERIALS AND METHODS  
This study took place in three maternity units (U1-3) in different European between October 2016 and July 
2018. Midwife and doctors in participating maternity units and birth centres were invited to complete a bespoke 
questionnaire. 
The questionnaire comprised of 18 items, 12 closed-ended questions aimed at collecting basic demographic 
details, information about participantsô level of experience and familiarity with MPP technique, their views 
about its effectiveness and whether they actually use the maneuver at birth. Additionally, we included 6 open-
ended categorical questions each targeting a specific MPP component. We defined a priori a list of core 
requirements based on maneuvers adopted at the time of the delivery of the fetal head. These were used to 
determine which MPP technique the respondent was describing. Techniques that included a mixture of 
maneuvers from both FMPP and VMPP or did not fulfill the core requirements were considered a non-
classifiable style (2). Two independent assessors undertook data extraction and interpretation and any 
disagreements were resolved by consensus involving a third party. SAS 9.4 (SAS Institute Inc., Cary, NC, 
USA) statistical software was used for statistical analysis. Categorical variables were analyzed using the ɢ2 
test s or FisherËs exact test, a p<0.05 was considered statistically significant. The core requirements included:  

i) Placing the dominant hand on the perineum 
ii) Thumb and index of the dominant hand placed on either side antero-lateral to the fourchette 
iii) Approximation movement of thumb and index to reduce tension 
iv) Using the dominant handôs remaining fingers (FMPP) or palm (VMPP) to help with head delivery by 
applying pressure on the perineum ventrally 

v) Placing the non-dominant hand on the fetal head 
vi) Using the non-dominant hand to control speed of head delivery 
vii) Not to use the non-dominant hand to maintain head flexion  

 

RESULTS  
Altogether, 124 participants answered the questionnaire. Of these, 71 (57.3%) were midwives, 49 (39.5%) 
doctors, and 4 (3.2%) were student midwives. There were significant differences between staff responses in 
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the different units concerning their views, knowledge and experience with MPP in general. More clinicians in 
U1 and U2 stated that they have obtained recent information about MPP compared to U3 (75.9%, 80.6% and 
30% respectively ï p<0.001). Nonetheless, all respondents from U3 were of the opinion that the intervention is 
beneficial compared to 44/58 (75.9%) at U1 and 35/36 (97.9%) at U2 (P<0.001). Despite U2 having the 
highest percentage of staff reporting receiving recent information about MPP and the majority of them 
reporting its regular use in their daily practice (94.1% (32/34) routinely with every delivery and 97.1% (34/35) if 
an episiotomy was performed) only 12/34 respondents (35.3%) felt they had enough experience with the 
technique. This was in stark contrast to responses from U1 where the majority of staff (43/58 ï 74.1%) felt they 
had enough experience with the MPP technique, however, only 38 out of 57 responders would use the 
technique routinely at a birth with episiotomy (P<0.001) (Table 1). Using the predefined core requirements, 7 
participants only (5.6%) were able to correctly describe a clearly defined technique of MPP (FMPP or VMPP). 
There were no statistically significant differences between units with regards to this analysis. Of note the 
majority of practitioners do not seem to support the perineum at the time of shoulder delivery where this 
maneuver was described by 23/58 (39.7%), 11/33 (33.3%) and 6/30 (20.0%) of the responding clinicians from 
U1, U2 and U3 respectively. 

 
INTERPRETATION OF RESULTS 
Our study demonstrated that the majority of the study participants are aware of the concept of MPP. 
Nevertheless, there seems to be variation within and between units as to how well this policy is being 
implemented in actual practice. More significantly, we identified that less than 6% of respondents were able to 
provide accurate account of the actual maneuvers they perform when manually protecting the perineum. 
Inability to describe a technique is not synonymous with inability to perform it; however, there is a high 
possibility of overlap between both. This is particularly relevant because performing an incorrect MPP hampers 
its effectiveness. Interestingly, all the respondents who provided correct and complete information about the 
MPP technique had <5-year work experience in maternity care. This information is particularly important for 
maternity units planning to adopt MPP because it highlights the importance of targeting all staff levels, 
irrespective of years of experience, when devising effective interventions for the implementation of MPP policy.  

 
CONCLUSIONS  
Despite the availability of information and recommendations about MPP, a large number of midwives and 
doctors do not feel confident with the technique or its benefits and only very few were able to accurately 
describe the maneuvers involved. Although this is not necessarily synonymous with suboptimal performance, it 
highlights the potential need to give more attention to the theory that underpins the technical skill in MPP 
training programs. 
 

REFERENCES (max. 3) 
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27 - IS THERE AN ASSOCIATION BETWEEN THE CUMULATIVE 

LENGTHS OF THE SECOND STAGE OF LABORS AND URINARY 
INCONTINENCE IN PAROUS WOMEN?  

Lotem Gross - Hadas Ganer-herman - Noa Gonen - Omer Rockenshtein - Shimon Ginath - Jacob Bar - Michal Kovo 
Department of Obstetrics & Gynecology, Edith Wolfson Medical Center, affiliated with the Sackler Faculty of Medicine, Tel-Aviv 
University, Edith Wolfson Medical Center, Holon, Israel (1) 
 

INTRODUCTION AND AIM OF THE STUDY 
Vaginal delivery (VD) is the primary cause of levator ani muscle injury, and a well-known risk factor for urinary 
incontinence. Yet, the role of second stage duration is still not clear. We aimed to study the association 
between the cumulative length of the second stage of three consecutive deliveries, and urinary incontinence. 
 

MATERIALS AND METHODS 
This is a longitudinal cohort study of pelvic floor disorders, in women with three past consecutive VDs, 
between November 2008 ï April 2017. Data regarding obstetric and labor course were obtained from our 
computerized files. Maternal pelvic floor disorders were assessed by a telephone survey, using the validated 
Urinary Distress Inventory Short Form (UDI-6) questionnaire, scoring 0-100. Excluded were women who 
underwent an operative or cesarean delivery, experienced third or fourth degree perineal tears or delivered a 
multiple pregnancy, in any of their births, or those reported to be pregnant at the time of the questionnaire. The 
time between the last VD and the questionnaire ranged from1-3 years. Women with cumulative second stage 
length in the upper 90th percentile were defined as the prolonged second stage group and were compared to 
women with normal second stage length, defined as cumulative second stage length below the 90th 
percentile. 
 

RESULTS 
Of 2573 women with three consecutive deliveries, 306 were eligible and completed the questionnaire. Thirty-
one women with an average additive length of second stage of 268.6 ± 46.2 minutes were included in the 
prolonged second stage group. The normal second stage group comprised of 275 women, with an average 
additive length of second stage of 99.0 ± 54.2 minutes (p<0.001). Demographic characteristics of women in 
both groups were similar (table 1). The rate of women with diabetes in any delivery, and the maximal BW were 
similar in both groups (table 2). There were no between group differences in mean UDI score, 38.1 ± 58.8 in 
the prolonged second stage group vs. 45.1 ± 61.3 in the normal second stage group, p=0.54 (table 3). The 
rate of women with stress urinary incontinence was 29% in the prolonged second stage group, and 40.3% in 
the normal second stage group, p=0.22. A linear regression model for the UDI score found a positive 
correlation to the BMI (CE 2.23, 95% CI 0.61-3.85, p=0.006). No correlation was found between the 
cumulative length of second stage in all three deliveries and UDI score. 
 

CONCLUSION 
The cumulative length of the second stage of three consecutive deliveries is not associated with urinary 
incontinence. Most probably, other obstetrics risk factors contribute to the development of pelvic floor 
disorders. 
 
Table 1.  Demographic characteristics of the prolonged and normal second stage groups 

P  
Normal 2nd stage 
group 
n=275 

Prolonged 2nd 
stage group 
n=31 

 

0.41 33.0 ± 8.2 34.2 ± 3.7 Age, (years), mean ± SD 

0.57 3 (3-7) 3 (3-5) Gravidity, median (range) 

0.10 23.5 ± 4.2 24.8 ± 4.0 BMI (kg/m2), mean ± SD 

0.74 24 (8.7%) 3 (9.6%) Obese, n (%) 

0.88 59 (21.4%) 7 (22.5%) Smoking, n (%) 

SD: standard deviation, n: Number, BMI ï body mass index 
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Table 2. Obstetric characteristics of the prolonged and normal second stage groups 

P  
Normal 2nd stage 
group 
n=275 

Prolonged 2nd 
stage group 
n=31 

 

<0.001 11 (4%) 23 (74.2%) Prolonged second stage, any delivery, n (%) 

0.15 3532 ± 370 3630 ± 345 Maximal birth weight, (grams), mean ± SD 

0.72 22 (8.0%) 3 (9.6%) DM in any delivery, n (%) 

SD: standard deviation, n: Number, DM ï diabetes mellitus, pre-gestational or gestational 

 
Table 3.  Questionnaire evaluation of the prolonged and normal second stage groups 

P  
Normal 2nd stage 
group 
n=275 

Prolonged 2nd 
stage group 
n=31 

 

0.54 45.1 ± 61.3 38.1 ± 58.8 UDI, mean ± SD 

0.72 151 (54.9%) 16 (51.6%) UDI, any positive answer, n (%) 

0.22 111 (40.3%) 9 (29.0%) Stress urinary incontinence, n (%) 

SD: standard deviation, n: Number, UDI ï urinary distress inventory 
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28 - PREGNANCY AND OBSTETRIC RELATED RISK FACTORS FOR 

URINARY INCONTINENCE, FECAL INCONTINENCE AND PELVIC ORGAN 
PROLAPSE LATER IN LIFE: A SYSTEMATIC REVIEW AND META-
ANALYSIS 

Monique A.h. Hage-fransen (1) - Maaike Wiezer (2) - Amy Otto (3) - Marleen S. Wieffer-platvoet (4) - Mariska H. Slotman (5) - Maria W.g. 
Nijhuis-van Der Sanden (6) - Annelies L. Pool-goudzwaard (3) 
Physical Therapy Practice SaFyR, not applicable, Rilland, Netherlands (1) - Physical Therapy Practice Fysi-Unique, not 
applicable, Amersfoort, Netherlands (2) - Faculty of Behaviour Human Movement Sciences, Amsterdam Movement Sciences, VU 
University Amsterdam, not applicable, Amsterdam, Netherlands (3) - Pelvic Therapy Practice Twente, Enschede and Borne, not 
applicable, Twente, Netherlands (4) - Physical Therapy Practice B-Fysic, not applicable, Eindhoven, Netherlands (5) - Radboud 
University Medical Center, Research Institute for Health Sciences, IQ healthcare, not applicable, Nijmegen, Netherlands (6) 
 

INTRODUCTION AND AIM OF THE STUDY  
Risk factors for pelvic floor disorders are multifactorial but are often related to pregnancy and birth.1 Consistent 
evidence is needed to develop prevention strategies targeting risk factors. The aim of this study is to identify 
which pregnancy and/or obstetric related risk factors can predict urinary incontinence (UI), fecal incontinence 
(FI) and pelvic organ prolapse (POP) later in life by means of a systematic review (SR) and meta-analysis.   

 
METHODS  
This SR, Prospero no. CRD42019131758, followed the guidelines as described by the PRISMA statement. 
Eligible for inclusion were prospective cohort studies describing more than two pregnancy and/or obstetric 
related risk factors on UI, FI (including flatal incontinence) and POP. Literature searches of PubMed, 
EMBASE, CINAHL and Cochrane (December 2016 - October 2018) were conducted. Reviewers assessed 
articles for inclusion and risk of bias (QUIPS). Studies with high risk of bias were excluded for data extraction. 
Data was extracted and checked for accuracy conform the CHARMS. Variables were pooled  using RevMan 5. 

 
RESULTS  
The SR included 62 full text studies of which due to high risk of bias 33 studies were excluded. The reviewers 
extracted data from 18 studies for UI, 10 for FI and 1 for POP. Multivariate analysis was not possible, due to 
heterogeneity of the population and outcome measures. Odds Ratios and 95% confidence intervals on pooled 
univariate analyses on overall UI and FI are shown in table 1 and 2. Significant risk factors for UI are: UI during 
pregnancy, prolonged second stage of labor, instrumental vaginal delivery, episiotomy, maternal age over 32.5 
and constipation. Significant risk factors for FI are: FI during pregnancy, maternal age over 35, prenatal body 
mass index (BMI) over 30, instrumental vaginal delivery, a spontaneous vaginal delivery, oxytocin 
augmentation and when the weight of the newborn was more than 4000 gram. No pooling was possible for 
POP.  
 
Table 1. ORôs from pooled univariate analysis on all UI types 

All UI types OR 95% CI 
No. of 
studies 

No. of  
participants 

Spontaneous Vaginal Delivery 0.86 0.27 ï 2.71 12 20622 

Cesarean section 0.16* 0.14 ï 0.18 12 15200 

Forceps Vacuum 1.34* 1.10 ï 1.63 11 12133 

Episotomy 1.23* 1.04 ï 1.46 9 13392 

Prenatal BMI > 30 1.18 0.96 ï 1.45 8 19789 

Newborn > 4000 gram 0.71 0.21 ï 2.42 7 8532 

2nd stage prolonged labor 1.39* 1.15 ï 1.68 6 6561 

UI in pregnancy 4.12* 3.02 ï 5.63 6 3348 

Age > 32.5 prepregnancy 1.48* 1.14 ï 1.93 5 5988 

Tears 1.55 0.92 ï 2.59 5 15573 

Oxytocin 1.15 0.77 ï 1.72 4 5083 

Lower education 1.16 0.52 ï 2.59 4 2304 

Multiparity 1.32 0.78 ï 2.23 4 2781 

Constipation 1.58* 1.42 ï 1.76 3 12444 

Smoking 0.75 0.56 ï 1.01 2 2510 
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* = p < 0.05, OR = odds ratio, CI = confidence interval, No. = Number, BMI = Body Mass Index 

 Table 2. ORôs from pooled univariate analysis on all FI types 

All FI types: OR 95% CI 
No. of 
studies 

No. of 
participants 

Forceps/ vacuum 1.94* 1.53 ï 2.45 6 11603 

Maternal age > 35  2.16* 1.57 ï 2.97 5 7716 

Cesarean section 0.84 0.62 ï 1.34 5 11325 

Grade 3-4 tear 1.34 0.97 ï 1.85 4 5736 

Spontaneous Vaginal Delivery 1.41* 1.02 ï 1.96 4 7438 

FI in pregnancy 8.90* 1.62 -48.85 3 2582 

Multiparity 0.93 0.55 ï 1.56 3 6345 

Prenatal BMI > 30  1.78* 1.09 ï 2.92 3 3675 

Weight newborn > 4000 gram 3.12* 1.46 - 6.71 2 4980 

2nd stage prolonged labor 1.40 0.89 ï 2.19 2 4165 

Oxytocin 2.41* 1.24 ï 4.67 2 4165 

Higher education 1.00 0.58 ï 1.73 2 2664 

* = p < 0.05, OR = odds ratio, CI = confidence interval, No. = Number, BMI = Body Mass Index 

  
INTERPRETATION OF RESULTS 
Based on the SR and meta-analysis pregnancy and obstetric related risk factors for UI, FI and POP later in life 
are multifactorial and differ between pelvic floor disorders. Strong significant risk factors, with an OR Ó 1.48 for 
UI were all related to the pregnancy: maternal age over 32.5, constipation and UI during pregnancy. A 
cesarean section strongly decreases the risk on UI later in life but on the other hand does not seem to offer 
protection against FI. For FI there were 6 strong significant risk factors with an OR Ó1.78. Two were related to 
the delivery: Oxytocin augmentation and an instrumental delivery. The other strong risk factors were a 
maternal age over 35, prenatal BMI over 30, FI during pregnancy and weight of the newborn over 4000 gram. 
In our analyses the strongest risk factors were UI and FI during pregnancy. The same seems to hold for POP 
during pregnancy being highly associated with POP later in life (OR 8.2 (95% CI 3.07-21.9)). But because 
POP during pregnancy is only studied by one study this factor should be interpreted with caution.  
We hypothesize that because pelvic floor disorders are multifactorial and many studies donôt include all known 
possible risk factors inconclusive evidence is seen for a variance of risk factors in literature. The differences in 
risk factors between UI and FI indicate that there is still a lot to learn about the etiological pathways for 
postpartum incontinence. Recommendations for further research is taking the QUIPS into account while 
setting up the methodology and to include a minimum of factors proven to be predictive in this study. 

 
CONCLUSIONS  
Pregnancy and obstetric related risk factors predicting pelvic floor disorders later in life have been identified. 
Since multivariate analysis was not possible, these outcome should be treated with care, because interaction 
between risk factors could not been taken into account. More high quality research is needed. With assessed 
risk factors, based on current evidence, women more at risk can be identified and targeted prevention 
strategies can be started with the aim to help prevent or reduce pelvic floor disorders later in life. 
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OF TREATMENT FAILURE  

Soundarya Ganesan (1) - Meera Ragavan (1) 
Apollo Hospitals, Apollo Hospitals, Chennai, India (1) 

 

INTRODUCTION AND AIM OF THE STUDY  
Interstitial cystitis (IC) is a complex disorder in which patients present with a variety of urinary and pelvic floor 
complaints. IC has usually been underdiagnosed and the consensus on best available treatment is lacking. 
Primary objective is to assess the efficacy of intra-vesical instillation of a heparin cocktail, combined with 3 
months of oral therapy with Pentosan polysulphonate and Nortryptiline plus Pregabalin. Secondary aim is to 
identify the predictors of treatment failure, and thereby decide upon additional modality of treatment. 
 

MATERIALS AND METHODS  
An ambispective study was done on a cohort of 62 women presenting with the symptom complex suggestive 
of interstitial cystitis. A detailed history, physical examination, complete urine analysis and urodynamic study 
was done. They were subjected to diagnostic cystoscopy, followed by an intra-vesical heparin cocktail (7.5% 
Sodabicarbonate, 0.25% Bupivacaine, 25000 IU Heparin, 100mg Hydrocortisone, 80mg Gentamycin) 
instillation plus 3 months course of oral Pentosan Polysulphonate and Nortryptiline plus Pregabalin, and 
followed up at 8 weeks and 12 weeks post treatment with Interstitial cystitis Symptom index (ICSI), Interstitial 
cystitis Problem index (ICPI) scores and Pelvic pain Urgency/Frequency (PUF) Symptom score and Bother 
score. 
 

RESULTS  
Mean age was 41.4yrs (SD 10.46) and average duration was 5.6 years (SD 3.3). 18 out of 62 (29%) were 
associated with voiding dysfunction. Paired t test analysis revealed significant improvement in Oôleary Sant 
Symptom and Problem scores at 12 weeks (17.04 vs 6.44, p= 0.013 and 10.92 vs 5.8, p= 0.000 respectively) 
and PUF Symptom (14.6 vs 6.72, p= 0.000) and Bother scores (8.2 vs 3.84, p= 0.000). 11 out of 62 women 
failed to show significant improvement in scores at 12 weeks. Higher scores were associated with lower mean 
Maximum cystometric capacity of 125.8ml and higher cystoscopic grades (>/=3). 
 

INTERPRETATION OF RESULTS 
Scoring System 
(Max score) 

Pre-treatment score 
(mean) 

Score at 8 weeks 
(mean) 

P value 
Score at 12 weeks 
(mean) 

P value 

ICSI (20) 17.04 9.84 0.085 6.44 0.013 

ICPI (16) 10.92 7.96 0.000 5.80 0.000 

PUF ïSS (23) 14.6 11.13 0.091 6.72 0.000 

PUF ï BS (12) 8.2 6.12 0.143 3.84 0.000 

Significant improvement noted in ICSI, ICPI and PUF scores at 12 weeks post treatment. 
Univariate and multivariate analyses, identified the presence of refractory sensory urgency, Maximum 
cytometric capacity (MCC) <200ml, Cystoscopic grade >/=3, high scores ICSI (>14) ICPI (>12) and PUF 
Symptom score (>15) Bother score (>6) as determinants of treatment failure. 
 

CONCLUSIONS  
The above regimen is a promising one for IC/BPS patients as evidenced by a significant improvement in ICSI, 
ICPI and PUF scores at 12 weeks. Higher scores help identify patients likely to fail treatment, counsel the 
patients preoperatively and plan additional management. 
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INTRODUCTION AND AIM OF THE STUDY 
Various sonographic approaches have been used for the assessment of women with urinary incontinence 
including the transabdominal, perineal, transrectal and transvaginal approach.   
In patients with stress urinary incontinence (SUI), imaging is focused on the evaluation of the mobility and the 
morphology of the uterthra. This is based on the notion that the stress continence control mechanism consists 
of a urethral sphincteric unit and a supportive apparatus involving the anterior vaginal wall and the surrounding 
muscles and fascial tissues. Recently, increased sonographic mobility of the urethra profile using single points 
has been shown to be associated with both SUI and urodynamic stress incontinence (USI). 
In the present study we aimed to evaluate the mobility and compression ratio of the urethra by computing the 
Hausdorff distances of the urethra between rest and Valsalva in continent volunteers and women with SUI.  

 
MATERIALS AND METHODS 
We prospectively evaluated women with SUI diagnosed with Urodynamic Stress Incontinence (USI) and 
healthy continent volunteers who underwent a 2D translabial ultrasound.  A curved linear abdominal probe 
was used acquiring images on a sagittal plane crossing the pubic symphysis and urethra at a depth radius of 
10cm at rest and Valsalva maneuver. After image collection, post-processing using open source 3dSlicer 
software allowed to compare the images at rest and at Valsalva using the symphysis pubis as a fixed point of 
reference. The mobility of the entire urethra and the urethraôs segments (proximal and mid-urethra) were 
compared at rest and Valsalva by computing the Hausdorff distances (in mms) (photo 1). The compression 
ratio of the urethra (difference of the observed sonographic urethral area) and itôs segments (mid-urethra and 
proximal urethra) was calculated between rest and Valsalva. A compression ratio equal to 1 means no 
compression of the urethra between Valsalva and rest, a value < 1 is a distension of the urethra and a value 
>1 is a compression of the urethra. 
Quantitative variables are expressed as mean (standard deviation). Qualitative variables were expressed as 
absolute and relative frequencies. Logistic regression analysis was used to explore the association of the 
mobility of the urethra and urethral area between continent women and women with USI. Ordinal logistic 
regression analysis was used to explore associations with USI severity. The study variables were tested for 
their ability to predict USI using receiver operating characteristic (ROC) curves. ROC analysis determined the 
optimal sensitivity and specificity of using various cut-off values for the discrimination of USI.  p values 
reported are two-tailed. Statistical significance was set at 0.05 and analysis was conducted using SPSS, 
version 22.00. 

 
RESULTS 
A total of 40 women were included with mean age 48 years (SD=13.0). Sample characteristics are presented 
in table 1. Logistic regression analysis indicated that increased values of the mobility of the midurethra and 
proximal urethra were found to be associated with a diagnosis of USI. Furthermore, increased mid-uretha 
compression ratio were associated with lower probability for USI (table 2). Higher values of midurethra and 
proximal urethral mobility were found to be associated with higher probability for increased USI severity. 
Additionally, increasing values of  compression ratio of the mid-urethra were significantly associated with lower 
probability for severe grades of USI. Total urethral compression ratio was not found to be associated with USI 
severity (table 3). 
ROC curve analysis for mid-urethra (Figure 1) showed that the optimal-cut off for the discrimination of USI 
from no USI diagnosis was 8.69mm with sensitivity equal to 84.4% and specificity equal to 87.5%. The area 
under the curve (AUC) was 0.84 (95% CI: 0.65-1.00), which significantly differs from 0.5 (p=0.003). Similarly, 
ROC analysis (Figure 2) for mid-urethral compression ratio revealed a cut-off equal to 1.2 (sensitivity 75.0% 
and specificity 75.0%) with AUC equal to 0.77 (95% CI: 0.57-0.96, p=0.021). 

 
INTERPRETATION OF RESULTS 
Using Hausdorff metrics it was possible to measure the movement of the urethra reliably even when the 
sonographic image contains noise, spurious features and overlaps having unclear boundaries. 

 
CONCLUSIONS 
Mobility of the urethra as defined by Hausdorff distances and urethral compression ratio have been found to 
be correlated with the urodynamic diagnosis of USI.  


