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We aim to provide the readership of this book with a better understanding of 
pelvic floor medicine and incontinence by including original and scholarly 
research studies presented at the annual scientific meetings of the 
Mediterranean Incontinence and Pelvic Floor Society (MIPS). MIPS was 
founded in Palermo, Sicily, Italy, on 17 November 2012 based on a belief for 
the need of a professional organization that represents healthcare providers 
interested in male and female incontinence and pelvic floor health from the 
Mediterranean region. MIPS is a registered, nonprofit organization based in 
Milan, Italy, that is open to membership from all countries. The mission of 
MIPS is to facilitate the exchange of clinical experience and scientific knowl-
edge between incontinence caregivers and researchers working in 
Mediterranean countries with close geographical and historical ties and a 
similar sociocultural background. This endeavor will have a positive impact 
on health care, service delivery, and community awareness of pelvic floor 
disorders.

The inaugural meeting of MIPS was held in Noto, Sicily, Italy, on 29–30 
November 2013 followed by seven subsequent annual meetings in different 
Mediterranean countries. Over the past 9 years, the Executive Board of MIPS 
has been working hard to establish the society as a leader in professional 
education, scientific research, and clinical care of male and female pelvic 
floor dysfunctions in the Mediterranean region. We dedicate this book, whose 
publication coincides with the tenth anniversary of founding the society, to all 
our members who significantly participated in the success of MIPS. We are 
also grateful to all authors of this book for their scientific contributions. 
Without their efforts, this book would not have been possible particularly dur-
ing the recent challenging times of the Covid-19 pandemic.

The primary goal of MIPS is to disseminate scientific knowledge and 
improve awareness regarding male and female urinary and fecal incontinence 
and diseases of the pelvic floor. As such, this book collates seminal research 
from the annual scientific meetings of MIPS with the objective of sharing 
research findings related to those topics from Mediterranean countries. Our 
intention was to write a book with a slightly different focus than other text-
books written in the field of pelvic floor medicine and incontinence. Hence, 
we included information from a Mediterranean perspective that simply 
describes the research experience of incontinence care providers working in 
the region and supplemented this with detailed case studies at the end of each 
chapter. We believe that the message of the book is clear and hope that our 
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contribution will add to the body of scientific knowledge as well as to 
evidence- based clinical practice of pelvic floor medicine and incontinence.

Ankara, Turkey Fulya Dökmeci  
Manama, Bahrain  Diaa E. E. Rizk   
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Impact of Urinary Incontinence 
on Quality of Life

Andrew Sammut and Alberto Vella

1.1  Literature Review

UI has been estimated to affect approximately 
21.6% of the worldwide population by 2018 [1]. 
The association between obesity, DM, and LUTS 
has been implicated not only in humans but also in 
animal models [2–4]. In the latter, the underlying 
pathophysiology was found to be related to vesical 
urothelial proliferation and urethral fibrosis [2, 5]. 
Further supporting the link between obesity and 
UI is the fact that surgical and nonsurgical weight 
loss has been shown to subjectively and objec-
tively improve SUI and/or UUI [6–8]. The associ-
ations between various metabolic abnormalities 
and LUTS and their effect on quality of life (QoL) 
have not been adequately researched until recent 
years. More research is needed in these fields in 
order to put more light on these associations. A 
literature search was conducted using PubMed. 
The following keywords were used: ‘ICIQ short 
form’, ‘menopause’, ‘metabolic syndrome’, ‘uri-
nary incontinence’, and ‘quality of life’. No date 
or language limits were included. The collated lit-
erature was analysed and separated into two 
groups: literature pertaining to biochemical vari-
ables in relation to UI in women and literature per-
taining to QoL in relation to UI in women. 

Numerous studies were published in relation to 
different metabolic factors, QoL, and UI.

1.1.1  The Metabolic Syndrome

Obesity is a well-known risk factor for multiple 
medical conditions, including DM; ischaemic 
heart disease; cerebrovascular accidents; malig-
nancies; respiratory conditions, such as sleep 
apnoea; musculoskeletal conditions; and LUTS 
[9–13]. The MetS is a constellation of abnormal 
anthropometric and biochemical markers of 
which insulin resistance of varying degrees forms 
the common underlying pathophysiology [14]. 
Other abnormalities include central obesity, ath-
erogenic dyslipidaemia, hypertension (HT), 
hyperuricaemia, as well as pro-inflammatory and 
prothrombotic states [10, 15]. This constellation 
of abnormalities is well-known to predispose to 
cardiovascular disease and DM [14, 15]. The 
MetS has also been linked to various urologic 
conditions, such as urolithiasis, LUTS, and 
female incontinence [16–20]. In recent years, the 
MetS has been assigned different diagnostic cri-
teria by various expert groups. The three most 
accepted worldwide definitions of the MetS have 
been formulated by the World Health Organization 
(WHO); the European Group for the Study of 
Insulin Resistance (EGIR); and the National 
Cholesterol Education Programme—Adult 
Treatment Panel III (NCEP-ATP III) [21]. Whilst 
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the definitions formulated by the WHO and the 
EGIR have insulin resistance of varying degrees 
as a pre-requisite for the initial diagnosis of the 
MetS in their definition, the same cannot be said 
for the definition of the MetS by the NCEP-ATP 
III. The criteria to diagnose the MetS as defined 
by the NCEP-ATP III includes any three of the 
following metabolic variables: raised fasting 
plasma glucose (≥5.6  mmol/L), HT, low HDL 
cholesterol levels, hypertriglyceridemia, and 
increased waist circumference. Notes are made 
of the lower thresholds given by the NCEP-ATP 
III for DM (≥5.6 mmol/L), hyperlipidaemia, and 
HT, compared to those of the WHO. Conversely, 
a higher threshold for waist circumference is pro-
vided by the WHO compared to the NCEP-ATP 
III. Moreover, the WHO is the only organisation 
which includes a raised urinary albumin- 
creatinine excretion ratio as a possible criterion 
to diagnose the MetS.  With all these different 
diagnostic criteria by different working groups, 
the International Diabetes Federation (IDF) 
decided to come out with a single worldwide 
definition of the MetS.  A workshop was con-
vened in London, UK, in May 2004 where 
experts and representatives from the five conti-
nents formulated a worldwide definition. A con-
sensus was reached and the following were the 
agreed criteria on which to diagnose the MetS: 
ethnic- and gender-specific waist circumferences, 
or a BMI of ≥30 kg/m2, and any other two meta-
bolic abnormalities which include HT, hypertri-
glyceridemia, low HDL cholesterol, or a raised 
fasting plasma glucose level.

1.1.2  The Metabolic Syndrome 
and Lower Urinary Tract 
Dysfunction

Irwin et al. [22] in the EPIC study, a population- 
based study involving Canada, Germany, Italy, 
Sweden, and the UK, pointed out the high preva-
lence of LUTS. In a random sample of men and 
women aged ≥18  years living in one of these 
countries, the prevalence of storage, voiding, and 
post-voiding LUTS was calculated. LUTS was 
highly prevalent in women of ≥40 years (66.6%). 

In this study, nocturia was highly prevalent in 
women (54.5%), whilst the prevalence of storage 
LUTS in women stood at a staggering 59.2%. The 
high prevalence of nocturia in women in this study 
was related to the definition used in this study as 
outlined by the International Continence Society 
(ICS). The ICS defines nocturia as the complaint 
of waking up one or more times at night [23]. 
Upon changing the definition of nocturia from one 
to two micturitions per night, the prevalence of 
LUTS in women fell down to 24%. Conversely, 
the prevalence of voiding LUTS in women stood 
at 19.5%. The prevalence of LUTS was found to 
increase with age. The limitations of this study 
included the use of self-reports, the mode of 
administration of the questionnaire, and the rate of 
response by invitees to the questionnaire.

The Look AHEAD study was a large-scale 
cross-sectional study conducted by Phelan et al. 
[24]. In this randomised clinical trial, 2994 over-
weight or obese women with type 2 DM, between 
45 and 76 years, were enrolled. The prevalence of 
weekly UI was as high as 27%, superseding the 
prevalence of common complications of DM, 
such as retinopathy (7.5%), microalbuminuria 
(2.2%), and neuropathy (1.5%). Women with a 
BMI of ≥35 kg/m2 had a higher prevalence of UI, 
particularly SUI, when compared to non-obese 
women. Women with a higher BMI were more 
likely to be postmenopausal or on oestrogen 
replacement or had undergone a hysterectomy. 
Moreover, incontinent women showed a ten-
dency to be older and poor in their physical and 
psychological well-being. They were also more 
likely to be current or former smokers. Parity, BP, 
and cardiovascular disease were not shown to be 
any different in the prevalence of UI in women. 
Multivariable logistic regression models were 
used to analyse risk factors. Non-Hispanic white 
women, prior hysterectomy, and urinary tract 
infections increased the odds of UI.  BMI of 
35–39 kg/m2 and of ≥40 kg/m2 were associated 
with an odds ratio (OR) of 1.65 and 1.84, respec-
tively. Risk factors for UI and UUI included age 
>70, sleep apnoea, asthma, poor health quality, 
high waist circumference, and smoking.

Obesity was a key risk factor for SUI in 
another study conducted by Demir et  al. [25]. 
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The study involved 719 women suffering from 
UI. The participants were compared to risk fac-
tors, QoL scores, severity of incontinence, as 
well as other demographics. Risk factors for SUI 
in this study included HT, multiparity, a high 
BMI, and a lower educational level. Mommsen 
et al. [26] also highlighted the close association 
between UI and BMI, particularly SUI.  In this 
study, risk factors for UUI were HT and DM.

In the EPICONT study, a cross-sectional, 
population- based study conducted by Hannestad 
et  al. [27], all women aged ≥20 were invited 
(N = 47,313). The participation rate in this study 
stood at 80% (n = 27,936). A questionnaire was 
given to elucidate whether the participants had 
any form of involuntary urine loss. The partici-
pants were also given a severity index scale to 
classify the severity of urinary incontinence. 
Formal urodynamics was carried out. 
Urodynamics has been considered as the ‘gold 
standard’ for diagnosing lower urinary tract com-
plaints [28]. The prevalence of UI was 27.6%. 
BMI; smoking habit status; tea, coffee, and alco-
hol intake; and the degree of physical exercise 
were recorded. Cigarette smoking (>20 per day), 
increasing BMI, and tea-drinking were associ-
ated with a higher prevalence of UI. Severe UI 
was closely related to cigarette smoking, irre-
spective of the number of cigarettes consumed. In 
the same study, low-intensity exercise was nega-
tively correlated with UI and therefore beneficial. 
Conversely, high-intensity exercise, alcohol, and 
coffee were not found to have a statistically sig-
nificant effect on the prevalence of UI.

Townsend et  al. [29], in a prospective study 
analysing the relationship between BMI, weight 
gain, and new-onset UI, found that weight gain 
and high BMI were strong independent risk fac-
tors for the development of UI in middle-aged 
women of between 37 and 54 years (p = <0.001). 
Women who gained >30  kg compared to those 
who gained 5.1–10 kg were found to have higher 
odds for UI (4.04 vs. 1.44). Women with a BMI 
of ≥35 kg/m2 were found to have a greater risk of 
developing at least monthly incontinence when 
compared to women with a BMI of between 21 
and 22.9 kg/m2 (OR 2.11). Suskind et al. [7], in a 
prospective observational cohort study involving 

1475 elderly women aged between 70 and 79, 
estimated the prevalence of UI, BMI, and other 
factors. At 3 years, 28% of women had persistent 
or new-onset UUI compared to the prevalence of 
16% at the onset of the study. On the other hand, 
the prevalence of SUI remained constant at 14%. 
Of interest in this study, similar to the study by 
Townsend et al. [29] but from a different perspec-
tive, was the association between weight loss and 
SUI. The researchers found lower adjusted odds 
for SUI with a ≥5% loss of BMI (AOR 0.46, 
p = 0.1) or ≥5% fat mass (AOR 0.53, p = 0.1).

In another study conducted by Townsend et al. 
[30], increasing BMI and waist circumference 
were associated with UI. Raised BMI was associ-
ated with UUI and MUI (p = 0.003 vs. 0.03), but 
not SUI (p = 0.77). On the other hand, waist cir-
cumference was associated with SUI 
(p = <0.001). Elia et al. [9], in a study involving 
553 women with LUTS, found that BMI was 
associated with UI (AOR 1.95; 95% CI 1.18–
3.19). Peyrat et al. [31], in a study involving 1700 
women, found that UI was highly prevalent in 
young and middle-aged women (27.5%; 95% CI 
25.4–29.7). This prevalence was found to be 
higher at the age of ≥40 (RR 2.16; 95% CI 1.86–
2.57). Other risk factors for UI, particularly SUI, 
were pregnancy (RR 2.22), previous hysterec-
tomy (RR 1.52), previous vaginal birth (RR 
2.15), and postpartum UI (2.57). However, con-
trary to other studies, obesity and previous cae-
sarean delivery were not found to significantly 
increase the overall risk of UI.

Danforth et  al. [32], in a large-scale study 
involving participants from two pooled cohorts 
of women (N = 71,650) between the ages of 37 
and 79, found a significant association between 
DM and UUI (OR 1.4, 95% CI 1.0–1.9, p = 0.03). 
This association was, however, limited to UUI 
and not to other types of UI.  Moreover, the 
adjusted odds of incidence of UI in women with 
DM was found to be 20% more (OR 1.2, 95% CI 
1.0–1.3, p  =  0.01) than in women without 
DM. Similar to this, in a case-control study con-
ducted by Izci et  al. [33] on 1381 women in 
Turkey, UI was found to be more prevalent in dia-
betic women (OR 2.5, 95% CI 1.8–3.3; 
p  =  0.000). Age (OR 1.02; 95% CI 1.00–1.04; 
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p = 0.016) and BMI (OR 1.07; 95% CI 1.04–1.11; 
p = 0.000) were found to be independent determi-
nants of UI. A significant association was found 
between diabetes and obese women (p = 0.003). 
Similarly, in a study involving 362 women, Park 
et al. [34] found that women with the MetS had a 
2.5-fold risk for SUI when compared to those 
without the MetS (p = <0.001). Independent risk 
factors for SUI were found to be BMI (OR 3.574; 
95% CI 0.09–0.31, p < 0.001) and insulin resis-
tance (OR 2.563; 95% CI 0.04–0.31, p = 0.011). 
Similar findings were noted by Otunctemur et al. 
[35] in a study involving 400 equally divided pre- 
and postmenopausal women, with and without 
the MetS.  In this study, once again, SUI was 
more prevalent in both pre- and postmenopausal 
women (p  =  0.001 vs. p  =  <0.001) with the 
MetS. Elevated glucose levels and waist circum-
ference were significantly associated with SUI 
(p < 0.05).

Diabetic cystopathy is a form of bladder dys-
function in patients with DM. It is characterised 
by voiding dysfunction, lower urine peak flow 
rates, high post-residual volumes, decreased blad-
der compliance, and a higher percentage of blad-
der-outflow obstruction resulting in overflow 
incontinence [36]. Karoli et al. [37] studied 102 
women with DM and LUTS in a cross-sectional 
study. Storage and voiding scores in women with 
DM were found to be higher when compared to 
age- and BMI-matched controls. In this study, the 
presence of the MetS was correlated to LUTS 
(OR 2.6, 95% CI 0.98–1.12; p = 0.02) and OAB 
(OR 3.2, 95% CI 1.60–5.80; p = 0.01). However, 
only HT was found to be associated with these 
urological conditions. In the study conducted by 
Tai et al. [38], the relationship between the MetS, 
LUTS, and OAB was further strengthened. In 
their study, involving 518 women divided into 
MetS and non-MetS groups, the MetS group had 
a higher post-void residual urine volume com-
pared to the non-MetS group. The MetS was 
strongly correlated to LUTS and OAB. HT, hyper-
triglyceridemia, and low HDL cholesterol were 
independently associated with LUTS and 
OAB.  Furthermore, peripheral neuropathy was 
associated with LUTS in women with DM. In a 
community-based, cross-sectional, nationwide 

study involving 2025 women in Sri Lanka, 
Pathiraja et al. [39] found that DM (OR 1.97; 95% 
CI 1.19–3.23) and parity (OR 1.1; 95%CI 1.02–
1.21) were risk factors for UI. Jackson et al. [40], 
in a cross-sectional analysis of a population- based 
study involving 1017 women aged 55–75 years, 
found that diabetic women reported more severe 
incontinence, particularly MUI.  Moreover, the 
duration of diabetes, treatment type, peripheral 
neuropathy, and retinopathy were correlated with 
severe incontinence. However, the strength of this 
observation was weakened upon introducing BMI 
on multiple regression. In a study conducted by 
Hong et al. [41], a strong correlation between age 
and LUTS was found. Congruent to the study 
conducted by Tai et  al. [38], an association 
between hypertriglyceridemia and LUTS was 
noted.

Schreiber Pedersen et  al. [42] further sup-
ported the link between MetS and UI in a large- 
scale study involving 8000 women in two regions 
in Germany and Denmark. The prevalence of 
SUI was more common in younger women. On 
the other hand, UUI and MUI were found to be 
more common in women over 80 years of age. 
The prevalence of UI, mostly of the mixed type, 
was found to be the highest (67.3%) in women 
with a BMI of ≥35 kg/m2. Once more, age, BMI, 
and vaginal deliveries were significantly associ-
ated with UI.

1.1.3  Urinary Incontinence 
and Menopause

Postmenopausal women are known to be more 
prone to LUTS, including recurrent urinary tract 
infections and UI [43]. In the HERS study, a 
large-scale study involving 2763 postmenopausal 
women with a mean age of 67 years, Brown et al. 
[44] reported a prevalence of 56% of women 
experiencing weekly UI.  In this study, SUI was 
significantly more common in obese postmeno-
pausal women. Conversely, older and diabetic 
women reported a higher prevalence of UUI. In 
another study involving 1584 women with differ-
ent racial backgrounds, Jackson et al. [45] found 
that UUI was associated with oral oestrogen use, 
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Caucasian women, arthritis, as well as decreased 
physical activity. Factors for SUI included 
Caucasian women, arthritis, chronic obstructive 
airway disease, oral oestrogen use, as well as a 
high BMI.  Oral and vaginal oestrogens were 
reported to be associated with any type of UI in 
the study by Jackson et al. [40]. This is in contrast 
to the latest guidelines issued by the EAU, who 
advocate the use of vaginal oestrogens in women 
with urinary incontinence secondary to vulvo-
vaginal atrophy [19].

1.1.4  Quality of Life in Women 
with Urinary Incontinence

UI is a multifactorial, complex medical condition 
which can exert psychological, social, and emo-
tional sequelae, thus affecting patients’ QoL [46, 
47]. In 1998, the first International Consultation 
on Incontinence meeting, organised by the ICS 
and the International Consultation on Urological 
Diseases, was held in Monaco [48]. The rationale 
behind this meeting was to develop a universally 
acceptable tool in the form of a questionnaire to 
be used in the clinical and research fields pertain-
ing to the field of UI. The scientific committee 
developed the first modular questionnaire: the 
ICIQ-UI Short Form questionnaire [49] (see 
Appendix). The ICIQ-UI Short Form question-
naire is a concise and robust questionnaire which 
can be easily completed by physicians and 
patients alike [50, 51]. When compared to the 
King’s Health Questionnaire, which is another 
tool used to assess QoL of patients with UI, the 
ICIQ-UI Short Form was found to be more fea-
sible and easy to use [52, 53]. It specifically 
focuses on the frequency, severity, and impact on 
QoL of male and female patients with UI. Further, 
the questionnaire can be used in both clinical and 
research fields. It consists of four sets of ques-
tions. The first three questions of this self- 
administered tool cover the following areas: 
frequency of incontinence, perceived amount of 
incontinence, and the degree of interference in 
life. The fourth question defines the type of UI: 
SUI, UUI, and MUI. The sum of the first three 
questions contributes towards the final score with 

the possible minimum score being 0 and the max-
imum being 21. A score of 1–5 denotes slight 
interference; a score of 6–12 denotes moderate 
interference; a score of 13–18 denotes severe 
interference; whilst a score of 19–21 denotes 
very severe interference in activities of daily liv-
ing [54]. The English version of the ICIQ-UI 
short form questionnaire underwent rigorous 
testing in order to ensure its validity and reliabil-
ity [49].

The ICIQ-UI Short Form questionnaire has 
been used in numerous studies evaluating patient 
urinary symptoms, severity, and QoL, as well as 
to outline the effect of conservative and surgical 
urogynaecological treatments. In a prospective 
study involving 18 male and 42 female patients, 
Seckiner et al. [55] found that the ICIQ-UI Short 
Form compared to formal urodynamics was prac-
tical and reliable in evaluating patients with 
UUI.  In another study conducted by Karantanis 
et al. [56], the ICIQ-UI Short Form questionnaire 
was compared to the 24-h pad test diary loss and 
other tests in women with USI. Strong correla-
tions were observed between the questionnaire 
and the 24-h pad test, thus providing evidence of 
the possible widespread use of the questionnaire 
to measure outcomes in patients with SUI.  In a 
study conducted by Simsek et al. [57], the QoL 
and sexual function of women with SUI pre- and 
post-transobturator tape insertion were assessed. 
The study found significant improvement in the 
ICIQ-UI Short Form scores, thus better 
QoL. Conversely, women who sustained UI post- 
procedure reported higher scores, thus a reduc-
tion in overall QoL. Another study parallel to this 
was carried out in Italy by Meschia et  al. [58]: 
206 women who underwent the insertion of a 
single-incision mid-urethral sling were assessed 
post-procedure. At 1-year post-procedure, the 
ICIQ-UI Short Form questionnaire was used to 
assess the mean improvement of symptoms post- 
procedure. In this study, procedure failure was 
found to be significantly more in obese women. 
The ICIQ-UI Short Form questionnaire was used 
in yet another study analysing outcome measures 
post-surgical procedures for women with SUI 
and MUI.  In a multicentre prospective cohort 
study involving 277 women, Diez-Itza et al. [59] 
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found that the change in ICIQ scores positively 
correlated with the degree of satisfaction.

In a classic study conducted by Abrams et al. 
[60], 1203 women with UI in the UK, France, 
Germany, and the USA participated in a survey 
which assessed symptoms and impact of UI on 
activities of daily living, QoL, and psychological 
well-being. Results showed that the amount of 
urine leaks as perceived by the respondents posi-
tively associated with the ICIQ-UI Short Form 
scores. Psychological well-being was found to be 
negatively associated with QoL scores.

Martinez Franco et al. [61] used the ICIQ-UI 
Short Form questionnaire to calculate the preva-
lence of UI in pregnant women in their first and 
third trimester, as well as to figure out which type 
of UI was the most common. The study revealed 
that over a third of pregnant women who partici-
pated in the study complained of UI, mainly SUI 
(48.05%). Two hundred and eighteen women 
with SUI participated in a study which involved 
the use of pelvic floor muscle therapy (PFMT). 
Nystrom et  al. [62] reported improved ICIQ 
scores by women with SUI after 4  months of 
PFMT.

Timmermans et al. [63] utilised the ICIQ-UI 
Short Form questionnaire to formulate a way on 
how to rate a patient’s permanent impairment. 
This was done by comparing ICIQ scores of 120 
patients to their actual urodynamic diagnosis. 
The researchers found that the ICIQ score and 
age were independent predictors of urodynamic 
incontinence, thus further strengthening the 
validity of the ICIQ-UI Short Form questionnaire 
as an impairment-rating tool.

1.2  Case Study: Anthropometric 
and Psychosocial Impacts 
on Maltese Women 
with Urinary Incontinence

 (a) Aim and Scope
The aims of this study are to assess 

whether there is any relationship between 
various metabolic parameters, such as HT, 
DM, and BMI, and the different types of UI 
in women referred to the urodynamics’ clinic 

at Mater Dei Hospital, Msida, Malta. 
Moreover, the severity of UI in this cohort of 
women was also studied.

 (b) Study Design and Material Methods
A cross-sectional design was chosen for 

this study. The scope behind this study design 
was to take a snapshot of the women referred 
for urodynamic studies at the urodynamics 
clinic situated at the Antenatal and 
Gynaecology Outpatients’ department of 
Mater Dei Hospital. All women who were 
referred for urodynamic studies between 
February 2016 and July 2016 were invited to 
participate. Participants with a history of 
neurological problems, such as cerebrovas-
cular accidents or multiple sclerosis, mobil-
ity problems, or evidence of a urinary tract 
infection were excluded from the study, with 
the latter being prescribed empirical antibi-
otic therapy. Participants who were already 
on oral treatment for OAB, such as oxybu-
tynin, or SUI, such as duloxetine, were 
excluded from the study. These drugs are 
known to affect the results of invasive urody-
namics. The total number of women who met 
a pre-defined set of criteria, and who were 
subsequently invited to participate in the 
study, stood at 120 (N = 120). The percent-
age of women who met the criteria and 
accepted the invitation to participate in this 
study was 85% (n = 102).

 (c) Results of the Study
In this study, the total number of women 

who were invited to participate was 120 
(N  =  120). The percentage of women who 
accepted the invitation to participate in this 
study following informed consent stood at 
85% (n = 102). The mean age was 55 years 
with a range of between 31 and 87 years.

1.2.1  Types of Urinary Incontinence

Out of 102 women (n  =  102) who accepted to 
participate in this study, 23.5% (n = 24) had OAB 
syndrome, 33.3% (n  =  34) had SUI, 41.2% 
(n = 42) had MUI, whilst 2% had other diagno-
ses. The definitions used were those outlined by 
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the ICS. The diagnoses were obtained from the 
history and clinical examination at the time of the 
urodynamic investigation.

1.2.2  Components of the Metabolic 
Syndrome

The weight and height of the participants were 
taken using a stadiometer combined with a digital 
weighing scale. The BMI was calculated using 
the following formula: weight (Kg) divided by 
the height (m)2. A body mass index ≥30 kg/m2 
was taken as a major pre-requisite to diagnose the 
MetS, as defined by the new worldwide definition 
of the MetS by the International Diabetes 
Federation [21]. The number of women who met 
this criteria (n = 67) stood at 65.7% of the women 
participating in the study. The rest of the popula-
tion under study (n = 35; 34.33%) had a BMI of 
<30 kg/m2.

1.2.3  Hyperlipidaemia

Fasting serum samples were taken to assess for 
the presence of hyperlipidaemia. Fasting was 
defined as no caloric intake for 12 h [64]. Women 
who were already on lipid-lowering agents, such 
as statins or fibrates, were considered as having 
satisfied this criteria. Hyperlipidaemia was 
defined as either a low serum HDL cholesterol or 
the presence of hypertriglyceridemia. The cut-off 
values for diagnosis were as those listed in the 
worldwide consensus definition issued by the 
International Diabetes Federation [21]. The study 
population consisted of 29 (n  =  29; 28.4%) 
women who had either hyperlipidaemia or were 
already on lipid-lowering agents. The number of 
women who had normal serum HDL cholesterol 
and/or triglyceride level stood at 71.6% (n = 73).

1.2.4  Diabetes

Fasting plasma samples were withdrawn to 
screen for the presence of DM.  Fasting was 
defined as no caloric intake for at least 8  h. A 

plasma glucose level of ≥5.6 mmol/L was con-
sidered to be a pre-requisite to diagnose the MetS 
[21]. Participants who were either on oral hypo-
glycaemic agents, such as metformin, and/or 
insulin, and/or diet in view of a known diagnosis 
of DM, were considered as having satisfied the 
criteria for the MetS. The number of women who 
had DM stood at 38.2% of the population under 
study (n = 39). The number of women who were 
euglycaemic stood at 61.7% of the population 
under study (n = 63).

1.2.5  Hypertension

The blood pressure of the participants was mea-
sured using an aneroid sphygmomanometer, 
using the appropriate cuff size according to the 
circumference of the participant’s arm, with the 
arm well-supported and at the level of the heart. 
Participants who were already on any anti- 
hypertensive treatment were considered to satisfy 
the criteria of the MetS. The ratio of women who 
were found to be hypertensive (n = 51) to the pro-
portion who were normotensive (n  =  51) was 
equal.

1.2.6  The Metabolic Syndrome

The number of women who had a high BMI and 
two or more other metabolic disturbances was 
considered as having met the criteria to diagnose 
the MetS.  This population stood at 35.3% 
(n = 36) of the population under study. The num-
ber of women who had less than two biochemical 
abnormalities, irrespective of their BMI, were 
considered not to have the MetS. This population 
stood at 64.7% (n = 66) of the population under 
study.

1.2.7  Menopausal Status

The menopausal status of the participants was 
also studied. The participants (n  =  102) were 
stratified according to whether they were pre- 
menopausal or menopausal. The menopause was 
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defined as secondary amenorrhoea for 12 con-
secutive months. In this study, 29.4% (n = 30) of 
participants were pre-menopausal, whilst 70.6% 
(n = 72) were postmenopausal.

1.2.8  Normal and Instrumental 
Vaginal Deliveries

The proportion of women under study who gave 
a history of a previous normal vaginal delivery 
stood at 80.4% (n  =  82). The proportion of 
women who did not give a history of a previous 
normal vaginal delivery stood at 19.6% (n = 20). 
The proportion of women under study who gave 
a history of a previous instrumental delivery in 
their reproductive years stood at 2.9% (n  =  3), 
whilst the proportion of women who did not give 
a history of a previous instrumental delivery 
stood at 97.1% (n = 99).

1.2.9  ICIQ-UI Short Form Scores

The participants in this study were asked to grade 
the perceived severity of UI as per questions 3–5 
of the ICIQ-UI Short Form questionnaire. The 
majority of women, 40.2% (n = 41), experienced 
moderate interference in life secondary to UI, 
with a score of between 6 and 12 on the question-
naire. The number of women who classified the 
degree of interference of UI as being severe 
amounted to 27.5% (n = 28). Slight interference 
was reported by 20.6% (n = 21) of women, whilst 
11.7% (n = 12) of women reported very severe 
interference by their condition.

1.3  Statistical Analysis

The data in this study was analysed using the fol-
lowing statistical tests: Chi-squared test, Fisher’s 
exact test, Kappa, Mann-Whitney U test, and the 
T-test for univariate analyses. Multiple linear 
regression models were used to assess for multi-
ple variables which were found to be statistically 
significant. SPSS version 20 was used. Statistical 
significance was set at 0.05 level.

The level of agreement between clinical diag-
nosis of the participants and the urodynamic 
diagnosis was analysed using Kappa statistics. 
Patients who complained of mixed-urinary symp-
toms had a very good level of agreement when 
compared to the urodynamic diagnosis (Kappa 
coefficient 0.960). On the other hand, there was a 
fair level of agreement in patients who presented 
with SUI (Kappa coefficient 0.329) and a moder-
ate level of agreement in patients who presented 
with OAB symptoms (Kappa coefficient 0.430). 
The presence of the different types of UI in 
women in this study was analysed according to 
whether women were pre- or postmenopausal. 
The prevalence of OAB syndrome was not found 
to be significantly more in postmenopausal 
women. Contrary to this, the prevalence SUI and 
MUI was found to be significantly more in post-
menopausal women (Fisher’s exact 0.000 vs. 
0.041).

The presence of SUI was analysed against the 
different constituents of the MetS. HT and hyper-
lipidaemia were not significantly higher in 
women with SUI.  Contrary to this, DM was 
found to be significantly higher in women with 
SUI (Fisher’s exact test 0.000; p value <0.000).

The presence of OAB syndrome was analysed 
against metabolic factors of the MetS.  HT and 
hyperlipidaemia were once again not found to be 
statistically significant in women with OAB syn-
drome. However, DM was once again found to be 
statistically more prevalent in women with OAB 
syndrome (Pearson Chi-square 0.005; p value 
0.004). The presence of various metabolic param-
eters of the MetS was then analysed in women 
with MUI type of UI. However, no statistical sig-
nificance was reached.

The women under study had their mean BMI 
analysed according to the type of UI. The T-test 
statistical test was carried out to assess whether 
there exists any statistical significance between 
the prevalence of either type of UI in women with 
a BMI of ≥30  kg/m2 and those with a BMI 
<30 kg/m2. In this study, no statistically signifi-
cant relationship was found between UI of any 
type and BMI.

The relationship between various metabolic 
factors and the mean cystometric capacity was 
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analysed. Women with hyperlipidaemia were 
found to have a significantly lower mean cysto-
metric capacity than those with normal serum 
HDL cholesterol and/or serum triglyceride levels 
(mean difference −76.484; 95% confidence inter-
val −134.473 to −18.495). No significant 
 associations were found in the mean cystometric 
capacity in hypertensive, diabetic, or menopausal 
women.

The women with a history of a previous nor-
mal vaginal delivery were analysed to see whether 
there was any relationship to the type of UI they 
were experiencing. Fisher’s exact test was carried 
out to analyse the data. In this study, a statisti-
cally significant association was found between 
women who had a previous history of a normal 
vaginal delivery and USI. The participants were 
then analysed to check whether a history of pre-
vious instrumental delivery was associated with 
any type of UI. Statistical analysis using Mann- 
Whitney U test revealed no statistical signifi-
cance between any type of UI and a history of 
instrumental delivery.

The different types of UI and the correspond-
ing ICIQ-UI Short Form scores were analysed to 
check for any statistically different score between 
the different types of UI.  No statistical signifi-
cance was observed between the different types 
of UI and the ICIQ-UI Short Form scores.

Multiple linear regression models were 
applied to check for any confounding variables 
with respect to SUI against DM and menopause. 
In this study, DM and the menopause were found 
to be independent risk factors for the develop-
ment of SUI. Moreover, the odds of women with 
DM to develop SUI was found to be approxi-
mately 6.5 (OR 6.603, 95% CI 2.037–21.404), 
whilst the odds of menopausal women to develop 
SUI was approximately 3.5 (OR 3.448; 95% CI 
1.305–9.109).

1.4  Discussion

The aims of this study were to analyse the bio-
logical risk factors that are affecting women 
being referred to the urodynamic clinic at the 
antenatal and gynaecology outpatients’ depart-

ment at Mater Dei Hospital as well as to shed 
light on the severity of UI experienced by women 
being referred for urodynamics.

1.4.1  Urinary Incontinence 
and Body Mass Index

According to the European Health Interview 
Survey, carried out by the EUROSTAT between 
2013 and 2015, in 2014, 55.2% of Maltese 
women aged ≥18 were overweight (BMI ≥25–
<30  kg/m2) [65]. The same survey showed that 
the proportion of obese (BMI ≥30 kg/m2) women 
stood at 23.9%, the highest amongst the 28 mem-
ber states of the EU [65]. In 2014, the stan-
dardised death rates (per 100,000 inhabitants) for 
circulatory diseases, heart disease, and cancer of 
the uterus in Malta were higher than the average 
in the 28 member states of the EU [65]. 
Circulatory diseases, heart disease, and cancer of 
the uterus all share common risk factors. The risk 
factors which are common to these diseases 
include obesity and diabetes, which are the core 
risk factors for the development of the MetS. In 
this study, over a 6-month period, 65.7% of 
women who were referred for urodynamics were 
considered obese. Multiple studies have associ-
ated a high BMI, particularly central adiposity, 
with UI, with a predilection for MUI and SUI. In 
this study, however, no statistical significance 
was reached when analysing the mean BMI to the 
different types of UI.

1.4.2  Urinary Incontinence 
and Metabolic Factors

Data retrieved from the latest Atlas of the IDF 
revealed that in 2013, the estimated national 
prevalence of DM in Malta stood at 13.9%, with 
a range of between 7.9 and 17.1% [66]. Further to 
this, the report issued by Foundation of European 
Nurses in Diabetes (FEND) group in 2014 stated 
that this prevalence rate in Malta is envisaged to 
rise to a total of 36,810 individuals by 2035 [67]. 
Univariate analysis in this study has shown a sta-
tistically significant association between DM and 
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the presence of SUI (0.000, p = <0.000) and OAB 
syndrome (0.005, p  =  0.004). Multiple linear 
regression models in this study have shown that 
DM is an independent risk factor for SUI (OR 
6.603; p  =  0.002; 95% confidence interval: 
2.037–21.404). Multiple studies have outlined 
this association. Gorbachinsky et al. [17] postu-
lated that UUI is caused by increased vesical con-
tractions with subsequent increased urgency. A 
reduction in vesical capacity was also postulated, 
resulting in frequency [17]. Diabetes is thought 
to increase the expression of muscarinic receptor 
with subsequent increase in sensitivity. This 
increased sensitivity results in OAB syndrome 
[17]. Meng et al. [68] pointed out three possible 
underlying factors for the development of OAB: 
factors related to intrinsic detrusor factors; neural 
factors; as well as urothelial factors. Amarenco 
et al. [69] postulated that chronic hyperglycaemia 
may have an effect of the pelvic parasympathetic 
ganglia with subsequent storage LUTS. In an ani-
mal model, Lee et al. [70] postulated the associa-
tion between DM and vesical sensory dysfunction. 
Lee et al., in a study involving fructose-fed mice 
(n  =  120), found that these mice exhibited 
increased provoked vesical contractions, as well 
as a significant decrease in mean vesical capacity, 
compared to controls (n  =  50). An increase in 
vesical urothelial proteins, such as transient 
receptor potential vanilloid 1 and P2X3, and 
decrease in endothelial nitric oxide synthase 
were observed in fructose-fed mice. This imbal-
ance resulted in bladder dysfunction. In relation 
to the study by Lee et al., the current study also 
found a significant decrease in the mean cysto-
metric capacity in relation to the MetS, specifi-
cally to hyperlipidaemia. This finding can be 
explained in relation to the pro-inflammatory 
state that is present in patients with the MetS 
[17]. Gorbachinsky et al. pointed out that pelvic 
ischaemia promotes detrusor hypertrophy which 
in turn results in OAB.  In two separate animal 
studies, Liu et al. [4] and Yoshida et al. [3] pointed 
out the association between chronic hyperlipi-
daemia and detrusor overactivity. In a randomised 
controlled study by Liu et al. involving 30 rab-

bits, hyperlipidaemic rabbits were shown to 
exhibit increased detrusor contractions on urody-
namics, compared to control. Moreover, micro-
scopic examination of the internal iliac arteries 
showed mild fibrosis, a thickened intima, as well 
as distortion of the endothelium. Analogous to 
the findings in the study by Lee et al., the expres-
sion of detrusor muscarinic receptors was found 
to be higher in the hyperlipidaemic group. In a 
similar randomised controlled study by Yoshida 
et  al., hyperlipidaemic rabbits were found to 
exhibit LUTS similar to the OAB syndrome. In 
this study, cystometric studies on hyperlipidae-
mic rabbits showed low voiding pressures, a 
decrease in the micturition time, as well as a 
decrease in voiding urinary volumes. Analogous 
to the study by Liu et  al., atherosclerosis and 
intima-wall thickening were found on micros-
copy. Further to this, histological examination of 
the detrusor muscle revealed a thin urothelium 
and a decrease in detrusor muscle area.

1.4.3  Urinary Incontinence 
and Parturition

This study pointed out the significant relationship 
between vaginal birth and SUI. Women who had 
a vaginal delivery, but not instrumental, were 
found to suffer from USI significantly more than 
nulliparous women or women who had had a cae-
sarean section (0.050; p = 0.028). Vaginal birth, 
particularly if prolonged or involves instrumenta-
tion, is known to increase the risk of SUI second-
ary to damage to the pelvic floor musculature and 
innervation to varying degrees. This, in turn, 
results in a greater risk of pelvic-organ prolapse, 
particularly descent of the bladder with resultant 
change in the vesico-urethral angle. Intrinsic 
sphincteric deficiency, which is failure of the 
sphincter urethrae to adequately maintain a high 
resistance against the expulsion of urine, is 
another underlying cause of SUI. Risk factors for 
this condition include age; menopausal status; 
congenital disorders, such as central nervous sys-
tem lesions; as well as vaginal birth [71].
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1.4.4  Urinary Incontinence 
and Menopause

In this study, menopausal women were found to 
suffer significantly more from MUI (0.041, 
p = 0.022). Moreover, the hypo-oestrogenic state 
in women in this study has also been found to be 
an independent risk factor for SUI (OR 3.448; 
p = 0.013; 95% confidence interval 1.305–9.109). 
The menopause is a known risk factor for UI. This 
is thought to be secondary to ageing of the pelvic 
floor with subsequent laxity of the pelvic floor 
musculature. In an animal study conducted by 
Rizk et al. [72], ovariectomised rats were admin-
istered with oestradiol and ghrelin (growth hor-
mone). Immunohistochemical analysis showed 
reversal of age-associated pelvic floor changes. 
In a recently published study analysing the rela-
tionship between SUI and hypo-oestrogenic 
states, Bodner-Adler et al. [73] found that women 
with SUI had significantly lower serum oestra-
diol and androstenedione levels than controls, 
postulating that a hypo-oestrogenic state results 
in LUTS with resultant SUI.

1.4.5  Urinary Incontinence 
and Quality of Life

In this study, 20.6% of participants reported 
slight (score of 1–5) UI severity on the ICIQ-UI 
Short Form scale. However, 67.7% of partici-
pants reported moderate (score of 6–12) or severe 
(score 13–18) subjective rating of UI, thus lead-
ing to a higher impact on QoL. Univariate analy-
sis showed no significant association between the 
ICIQ-UI Short Form score and the type of 
UI. Multiple studies have shown that UI results in 
an inferior QoL with multiple medical, as well as 
psychosocial, sequelae, such as anxiety and 
depression [74].

1.4.6  Clinical Diagnosis Versus 
Urodynamic Diagnosis

Urodynamic investigation is an invaluable tool 
when used in the correct context. Objective infor-

mation of the storage and voiding properties of 
the bladder can be achieved by the use of urody-
namic studies [75, 76]. In this study, the level of 
agreement between the clinical and urodynamic 
diagnosis was measured using Kappa coefficient. 
This statistical measure is used specifically to 
measure the degree to subjective agreement 
between two or more observers [77]. Fair, moder-
ate, and good agreements were reached in this 
study with respect to SUI, OAB, and MUI, respec-
tively (0.329 vs. 0.430 vs. 0.960). With its first 
applications in clinical settings taking place in the 
late 1950s, urodynamics have long been referred 
to as the ‘gold standard’ to objectively diagnose 
UI, making it pivotal to formulate a diagnosis 
back then [78–80]. Several studies have analysed 
the correlation between the clinical and urody-
namic diagnosis [80–83]. In 1983, Bolla et  al. 
[80] studied the relationship between clinical and 
urodynamic diagnosis in a cohort of patients in a 
hospital in Birmingham, UK. The results of their 
study favoured the use of urodynamics to achieve 
clinical diagnosis on the basis that clinical history 
alone was insufficient and that treatment plans for 
patients had to be changed following an invasive 
urodynamic study. Contrary to these findings, 
Katz et  al. [82] found major disagreements 
between the clinical and urodynamic diagnoses of 
patients with different lower urinary tract com-
plaints. In a study conducted by Leitner et al. [84] 
involving healthy subjects with no lower urinary 
tract complaints, 70% of the subjects under study 
had an abnormal urodynamic finding.

In recent years, many clinicians and research-
ers have asked the role urodynamics play in clini-
cal practice and as to when they ought to be 
performed. Guidelines published by various uro-
logical societies have emphasised that urody-
namics ought to be carried out only when invasive 
treatments are being considered [19, 85, 86]. 
Invasive urodynamic studies should not be car-
ried out on a routine basis, particularly when 
implementing conservative therapy [75, 87]. 
Careful considerations must be taken when the 
clinical history and the urodynamic diagnosis do 
not correlate, especially in the geriatric popula-
tion [88]. Judicious use of invasive urodynamics 
is of utmost importance.
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1.5  Conclusion

UI is a common complaint in women of all ages. 
Multiple risk factors have been attributed to the 
aetiology of this condition. The metabolic fac-
tors which constitute the MetS play a major role 
in the aetiology of UI. From a local perspective, 
women being referred to the urodynamics clinic 
at Mater Dei Hospital share common risk fac-
tors attributed to the MetS.  In this research 
study, DM and the menopause have been shown 
to be independent risk factors for Maltese 
women with UI. Moreover, the menopause has 
been shown to be significantly associated with 
the development of MUI and 
SUI. Hyperlipidaemia in these women has been 
shown to decrease the mean cystometric capac-
ity. Vaginal deliveries have been associated with 
USI. The majority of women being referred to 
the urodynamic clinic have rated their severity 
of UI as moderate and severe, thus impeding 
their QoL. The correlation between the clinical 
diagnosis of UI and the urodynamic profile has 
been shown to vary from fair to good, thus indi-
cating an overall good quality of urodynamic 
interpretation by resident specialists and train-
ees in the department.
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Invasive and Noninvasive 
Uroflowmetry

Şerife Esra Çetinkaya, Mehmet Murat Seval, 
Bulut Varlı, Merve Toy, and Fulya Dökmeci

2.1  Introduction

Urodynamics is the term used for all measure-
ments assessing the function and dysfunction of 
the lower urinary tract by any appropriate method. 
It is described as noninvasive or invasive accord-
ing to the insertion of catheters or any other trans-
ducers into the bladder and/or other body cavities 
during the tests [1]. Uroflowmetry is the urody-
namic test involving the measurement of urine 
flow and may be accomplished both noninva-
sively (i.e., free uroflowmetry) and invasively 
(i.e., pressure-flow study).

Free uroflowmetry is the most widely used 
noninvasive urodynamic examination. It is easy 
to perform at low cost. Here, the voided volume 
and flow rate are measured over time during 
voiding and are displayed graphically while 
patients void into a flowmeter in a completely 
private room. It is recommended as a first step 
test for patients with lower urinary tract symp-
toms (LUTS) and especially for those with void-
ing dysfunction [2]. The maximum flow rate 
(Qmax), the volume voided and post-void residual 

(PVR) are reported at minimal; average flow rate 
(Qave), time to Qmax, voiding time and the charac-
teristic shape of the curve may also be provided 
as outputs of uroflowmetry [2].

The pressure-flow study involves the simulta-
neous recording of pressures and flow together 
during micturition. It offers more detailed infor-
mation about bladder outlet dynamics and dys-
functional voiding. The procedure is generally 
performed at the end of filling cystometry when 
the patient feels a full bladder with a standard 
flowmeter and monitoring of intravesical, abdom-
inal, detrusor pressures and flow parameters. It 
begins immediately after permission to void and 
ends when the detrusor pressure has returned to 
the baseline value and/or when the flow rate 
returns to zero and/or when the patient considers 
the micturition complete [3]. In addition to the 
parameters obtained from free uroflowmetry, 
data regarding pressure measurements, such as 
pre-micturition pressure, opening time, opening 
pressure, maximum pressure, pressure at maxi-
mum flow, closing pressure, contraction pressure 
at maximum flow, and flow delay, are provided 
by pressure-flow studies [4]. Thus, the pressure- 
flow study enables to determine whether a slow 
urine stream is due to bladder outlet obstruction, 
detrusor underactivity, or both. It is also helpful 
in diagnosing detrusor-sphincter dyssynergia.

It should be emphasized that a detailed urogy-
necological evaluation, including a detailed his-
tory, assessment of symptoms, voiding diaries, 
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laboratory tests, and a physical examination, 
should precede both free uroflowmetry and the 
pressure-flow study. Both tests should be con-
ducted in a place ensuring patient privacy, with 
adequate draping, and in the most comfortable 
position for the patients [1]. Antibiotic prophy-
laxis is not necessary before the procedures even 
if catheterization is to be performed. However, 
any urinary infection should be excluded. It 
would be helpful to ask the patient to arrive with 
an empty bowel, preferably without having used 
laxatives prior to the procedure as they may cause 
excessive bowel movements. Generally, 6-8F 
catheters are used for pressure-flow studies with 
adequate fixation of catheters being mandatory to 
eliminate any artifacts and test failures [5]. Post- 
void residual urine volume should be measured 
either via ultrasound or via catheters at the end of 
the procedure.

Voiding dysfunction, defined as abnormally 
slow and/or incomplete micturition [4], is the 
main indication for both tests; identifying or 
eliminating voiding dysfunction is crucial for 
patients who are considered as candidates for sur-
gical or medical treatment for urinary inconti-
nence [6]. Whether performed with a noninvasive 
or invasive approach, both procedures evaluate 
the voiding pattern. However, several differences 
between the procedures, and especially the pres-
ence of catheters, seem to lead to discrepant 
results between these tests in the literature.

2.2  Literature Review

As mentioned previously, it is widely accepted 
that the pressure-flow study is the most detailed 
method in the assessment of voiding dysfunction. 
However, the mechanical effect of the catheters 
has been investigated in many studies in the last 
two decades as a confounding factor in the inter-
pretation of the results and in establishing correct 
diagnoses.

Groutz et al. have evaluated the effect of a 7F 
transurethral catheter on urinary flow during pres-
sure-flow studies, comparing data from a urody-
namic database of 600 women who underwent 
both free uroflowmetry and pressure-flow studies. 

It was found that the presence of 7F transurethral 
catheters in pressure-flow studies may adversely 
affect the maximum flow rate and flow time. The 
maximum flow rate was found to be significantly 
less and the flow time significantly longer on pres-
sure versus free uroflowmetry studies. Moreover, 
an intermittent flow pattern was found to be more 
common on pressure than in free uroflowmetry 
measurements (43% vs. 9%, respectively) [7].

Baseman et al. have evaluated the effect of 6F 
transurethral catheters on urinary flow rates dur-
ing pressure-flow studies compared to free uro-
flowmetry in 20 healthy female volunteers. A 
significant reduction in the maximal flow rate 
with the presence of a 6F urethral catheter was 
reported. It was stated that even though these dif-
ferences may represent the possible obstructive 
effect of the catheter, a number of other possible 
factors such as dysfunctional voiding in the uro-
dynamic setting may also be considered as a con-
founding effect [8].

Grazia et al. evaluated the effect of a 4F ure-
thral catheter in 85 women referred for lower uri-
nary tract symptoms. However, they could not 
demonstrate any significant differences in the 
flow parameters and curves of uroflowmetry and 
pressure-flow studies [9].

Scaldazza et al. compared three different sized 
(4.5F, 6F, and 7F) catheters in a randomized con-
trolled study of 60 women with lower urinary 
tract symptoms. Women were randomized into 
two groups and underwent free uroflowmetry. In 
the first group, two consecutive pressure- flow 
studies were performed using a 4.5F catheter 
once and a 6F catheter once. In the second group, 
two consecutive pressure-flow studies were per-
formed using a 4.5F catheter once and a 7F cath-
eter once. In all women, the maximum and 
average flow rates were significantly lower, the 
flow time was significantly longer, and the PVR 
was significantly larger for pressure-flow studies 
when compared with the equivalent free uroflow-
metry parameters. In the two groups comparing 
the different sized catheters, a statistically signifi-
cant difference was found in all flow and detrusor 
parameters between 4.5F and 7F catheters, but 
not between 4.5F and 6F catheters [10].
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In another study evaluating the potential con-
tribution of a 6F double lumen transurethral cath-
eter to bladder outlet obstruction, data from 120 
women who underwent noninvasive free-flow 
and pressure-flow studies were reviewed. The 
authors reported that the use of a 6F catheter cre-
ated an obstructive effect on uroflowmetry by 
lowering the maximum flow rate, especially in 
patients who voided more than 250 mL.  It was 
concluded that in order to lower the possible 
over-diagnoses of bladder outlet obstruction, free 
uroflowmetry should be performed on all patients 
before any urethral manipulation [11].

In a retrospective review of the Urinary 
Incontinence Treatment Network (UITN) Trial of 
Mid-Urethral Slings (TOMUS), Mueller et  al. 
compared the flow rates and voided volumes in 
uroflowmetry and pressure-flow studies in 
women with stress urinary incontinence. The 
authors similarly demonstrated significant differ-
ences in maximum flow rates between these stud-
ies, similarly with increasing voided volumes; 
with a voided volume of 200  mL, Qmax at free 
uroflow was 14% higher than the Qmax at the 
pressure- flow study, and this difference increased 
to 30% at 700 mL [12].

Valentini et al. assessed the potential effects of 
a urethral catheter on flow parameters with the 
VBN® mathematical micturition model, which 
was used to make simulations of various patho-
physiological hypotheses in a retrospective study. 
This model was defined as a quantitative descrip-
tion of the mechanistic phenomena governing 
micturition, such as bladder contractility, elastic-
ity, viscoelasticity, urethral elasticity, urethral 
compression by the sphincter, and turbulent 
incompressible fluid hydrodynamics. The authors 
also demonstrated significant differences in the 
flow parameters between uroflowmetry and 
pressure- flow studies, similarly to the other studies 
discussed above. However, simulations with this 
model showed that the geometrical obstruction 
due to the urethral catheter could not explain every 
difference in the flow parameters. They addition-
ally mentioned a compression-like effect, possibly 
due to a urethral reflex induced by the catheter, and 
a fading effect of detrusor excitation [13].

Valentini et al. used the same model in another 
study to analyze the potential obstructive effect 
of a 7F transurethral catheter on the voiding pro-
cess during a pressure-flow study in women and 
again demonstrated that the decrease in the maxi-
mum flow rate did not appear to result from the 
geometric effect of only the catheter. They sug-
gested that the incomplete relaxation of the 
sphincter during voiding, due to the patient’s 
anxiety or a urethral reflex induced by the cathe-
ter, should be considered as the potential mecha-
nism of decreased flow [14].

In another interesting study, Susskind and 
Smith conducted a prospective clinical study in 
order to evaluate the effect of transient urethral 
catheterization on uroflow parameters by com-
paring pre- and post-urodynamic uroflowmetry. 
In this study, women underwent “uninstru-
mented” uroflowmetry twice, first prior to the 
filling cystometry (pre-urodynamic uroflow) and 
second at the end of the filling cystometry after 
the removal of the urodynamic catheters (post- 
urodynamic uroflow). With this study, the authors 
demonstrated a negative effect of “transient cath-
eterization” on uroflow parameters, suggesting 
that catheterization may cause more than simply 
a passive obstructive effect [15].

2.3  Case Study: Comparison 
of Uroflowmetry Parameters 
Between Free Uroflowmetry 
and Ambulatory Urodynamic 
Monitoring in Women 
with Lower Urinary Tract 
Symptoms

 (a) Aim and Scope
This study aimed to investigate the impact 

of intravesical catheterization on flow param-
eters by comparing free uroflowmetry and 
pressure-flow studies after ambulatory uro-
dynamic monitoring (AUM) in women with 
LUTS.

 (b) Study Design and Material Methods
In this retrospective cohort study, records 

of women with LUTS, attending the 
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Urogynaecology Unit at Ankara University 
School of Medicine, Department of 
Obstetrics and Gynaecology, were reviewed 
(n  =  1659). Of these women, data of who 
underwent both free uroflowmetry and pres-
sure-flow studies were selected for analysis 
(n = 512). Women presenting with clinically 
significant prolapse (stages III and IV) were 
excluded (n  =  148), and the final analysis 
comprised 364 women.

AUM was performed on all patients with a 
standardized protocol, in line with the stan-
dards of the sub-committee of the International 
Continence Society (ICS) for AUM [16]. The 
steps of the investigation were as follows: 
The patients were asked to arrive to the hospi-
tal with a full bladder. After informed con-
sent, they voided to a PC-based wireless 
uroflowmeter in the sitting position. After the 
completion of free uroflowmetry, patients 
were examined in the dorsal lithotomy posi-
tion. Post-void residual urine volumes were 
measured with a Foley catheter and were 
recorded. A 7F double lumen air- charged 
single-sensor bladder catheter (T-DOC, 
Laborie™) and a 7F single lumen air-charged 
rectal catheter (T-DOC, Laborie™) were 
inserted to measure intravesical and intra-
abdominal pressures, respectively. Then, they 
were connected to a microcomputer (LUNA, 
Medical Measurement Systems™) worn over 
the shoulder, allowing patients to move freely. 
Each transducer was set to zero atmospheric 
pressure before each investigation with the 
patient in standing position. A standardized 
fluid volume of 500  mL of water was pro-
vided for each patient. When the patients felt 
severe bladder fullness and were unable to 
delay voiding, monitoring was ended by a 
pressure-flow study, which was performed by 
a PC-based wireless uroflowmeter 
(Flowmaster, Medical Measurement 
Systems™) in a special section of the urody-
namic room to preserve privacy and to avoid 
embarrassment. Once the urodynamic study 
was completed, all data were transferred from 
the LUNA to a PC with the database software 
(MMS database, Medical Measurement 

Systems™). After verifying the quality of 
traces recorded during both subtracted cys-
tometry and pressure- flow study, a trained 
supervisor performed data analysis and inter-
pretation before the patients left.

Kolmogorov-Smirnov/Shapiro-Wilk test 
was used to determine the distribution of the 
variables. Descriptive analyses were pre-
sented as means and standard deviations for 
normally distributed variables or medians 
and ranges for non-normally distributed vari-
ables. Students’ paired t-test for normally 
distributed continuous data were used to 
compare the parameters. The Chi-square test 
or Fisher’s exact test, where appropriate, 
were used to compare the proportions 
between groups. A P value of <0.05 was con-
sidered statistically significant.

 (c) Results of the Study
The mean age and mean body mass index 

of the patients were 52  ±  11  years and 
30  ±  6  kg/m2, respectively, and 54% were 
post-menopausal. Data of AUM are pre-
sented in Table 2.1. The most common diag-
nosis at AUM was mixed urinary incontinence 
(n = 153, 42%). The comparison of free uro-
flowmetry and pressure-flow study parame-
ters is presented in Table  2.2. Bladder 
capacity and voided volume were similar 
with both tests (434  ±  203  mL vs. 
430  ±  218  mL, and 388  ±  196  mL vs. 
379 ± 213 mL). Post-void residual urine vol-
ume was found to be significantly higher 
after pressure-flow studies (50 ± 29 mL vs. 
46 ± 32 mL, p = 0.026). Voiding time was 

Table 2.1 Ambulatory urodynamic monitoring data of 
women with LUTS

Cystometry findings
All patients 
(n = 364)

Duration (minute), mean ± SD 85 ± 24
Maximum cystometric capacity 
(mL), mean ± SD

431 ± 219

Detrusor over activity, n (%) 241 (66)
UUI, n (%) 59 (16)
SUI, n (%) 80 (22)
MUI, n (%) 153 (42)
No urodynamic UI, n (%) 72 (20)
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significantly shorter (25 ± 18 s vs. 35 ± 31 s, 
p  <  0.001), and Qmax and corrected Qmax 
(c-Qmax) were significantly higher at uroflow-
metry (32  ±  15  mL/s vs. 29  ±  15  mL/s, 
p < 0.001, and 1.74 ± 0.68 vs. 1.61 ± 0.81, 
p = 0.001).

2.4  Discussion

Considering all the studies discussed above 
together with the case study, the catheterization 
in pressure-flow studies appears to have a signifi-
cant influence on the flow parameters in women, 
such as Qmax (both corrected and not corrected 
with voided volume), voiding time, and 
PVR. With the exception of one study indicating 
no differences in the flow parameters with 4F 
catheters, all these data suggest a certain degree 
of difficulty in voiding with invasive uroflowme-
try regardless of the size of the catheter.

Catheterization, even transient patient charac-
teristics, and the setting of the tests may all influ-
ence the findings of the pressure-flow studies. 
Although the obstructive effect of catheterization 
has been shown to be the main reason for the dif-
ference between invasive and non-invasive uro-
flowmetry parameters, other factors due to 
non-physiological test conditions, such as the 
urethral reflex, incomplete sphincter relaxation 
induced by the catheter, or anxiety of the patients, 
have also been suggested to contribute. The 
increases in voided volumes were also shown to 
increase these differences. We demonstrated a 
similar obstructive effect with a 7F catheter on 
the flow parameters and PVR even though we 

used AUM, which offers a more physiological 
setting than conventional urodynamics.

The differences in the flow characteristics 
between invasive and noninvasive uroflowmetry 
may be clinically insignificant for patients with 
rather normal flowmetry findings; however, it 
may be important for those who have borderline 
flowmetry findings. Therefore, results of both 
tests should be evaluated together.

2.5  Conclusion

Both noninvasive and invasive uroflowmetry are 
essential tools for the assessment of patients with 
LUTS, which provide valuable information 
regarding the dynamics of voiding. However, it 
should be emphasized that one cannot replace the 
other, and the results of both should be inter-
preted for a more correct diagnosis.
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Single-Incision Slings

Berna Haliloglu Peker, Ali Gursoy, Erdin Ilter, 
Aygen Celik, Erdal Yucel, Serpil Bozkurt, 
Umit Ozekici, and Hakan Peker

3.1  Introduction

Stress urinary incontinence (SUI) is defined as 
the complaint of any involuntary loss of urine on 
effort or physical exertion) or on sneezing or 
coughing by the International Continence Society 
(ICS) [1]. Urinary incontinence is common 
among middle-aged women, affecting 40%, and 
increasing to 50% among older-aged women [2]. 
With the integral theory proposed by Petros and 
Ulmsten, it was accepted that urethral closure 
was not in the bladder neck but in the mid-urethra 
[3]. Acceptance of this theory paved the way for 
“tension-free vaginal tape” (TVT) operations for 
stress urinary incontinence [4]. According to 
long-term studies, TVT was regarded as the “gold 
standard” treatment [5]. To avoid severe intesti-
nal and vascular complications of TVT, transob-

turator sling technique was started to be preferred 
to place the end of the tape. However, this 
approach brought specific complications as post-
operative groin pain due to neural injury [6]. 
Finally, the third-generation minimally invasive 
slings also called single-incision slings (SIMs) 
were developed to decrease the groin pain and to 
avoid blind passing trocars through obturator 
canal and Retzius space using shorter length of 
mesh [7].

3.2  Literature Review

SIM meshes are 8–16  cm in length and have a 
mechanism at both ends that provide fixation to 
the obturator membrane. There are many SIMs 
on the market with different fixation mecha-
nisms. Because of TVT-Secur (Gynecare, 
Bridgewater, NJ, USA), first introduced at 2006, 
is inferior to standard mid-urethral slings (MUS) 
for the treatment of women with SUI, it has 
already been withdrawn from clinical use. Then, 
various SIMs with stronger fixation have been 
developed. However, many SIM studies in the lit-
erature are performed with TVT-Secur; many 
reviews and meta-analyses have found that SIMs 
are less effective than MUS operations [8]. In 
recent studies, SIMs appear to have a similar effi-
cacy to standard MUS procedures [9]. However, 
there is not enough evidence found for SIMs 
compared with standard MUS to allow reliable 
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comparisons. In Cochrane review, no difference 
has been reported in clinical outcomes between 
SIMs and transobturator technique, but SIMs 
may be more cost-effective than transobturator 
approach based on 1-year follow-up [10].

3.3  Case Study: Long-Term 
Results of Contasure- 
Needleless Technique Versus 
TVT-O for the Treatment 
of Stress Urinary 
Incontinence (Video)

 (a) Aim and Scope
We aim to compare prospectively the 

long-term results and complications of tran-
sobturator tension-free vaginal tape (TVT-O, 
Gynecare) with a single-incision tape proce-
dure (Contasure-Needleless, Neomedic Int.) 
(Fig. 3.1).

 (b) Study Design and Material Methods
Sixteen women who underwent TVT-O 

and 21 women who underwent Needleless 
were compared. The complications, preop-
erative and postoperative QoL scores, objec-
tive cure rates, subjective cure rates, and 
recommendation rate of procedure to others 
were assessed.

 (c) Results of the Study
There was no significant difference 

regarding age, gravida, parity, smoking, dia-

betes, and delivery type between two groups. 
The mean follow-up period was 30.3 ± 19.3 
and 43.3 ± 22.9 months in TVT-O group and 
Needleless group, respectively. The compli-
cation rates including mesh erosion and 
groin pain were not found to be statistically 
significant between the two groups. De novo 
urge incontinence rates were significantly 
higher in TVT-O group compared with 
Needleless group (62.5% vs 28.6%, respec-
tively, p  =  0.042). The objective cure rates 
were 62.5% in TVT-O group whereas 71.4% 
in Needleless group (p = 0.411). The subjec-
tive cure rates were 62.5% and 90.5% in 
TVT-O and Needleless groups, respectively 
(p  =  0.05). The recommendation rate of 
Needleless procedure was significantly 
higher in Needleless group compared with 
TVT-O group (90.5% vs 62.5%, respectively, 
p = 0.05).

3.4  Discussion

Although some studies show that SIMs are suc-
cessful as transobturator approach [11–13], a 
meta-analysis showed higher reoperation rates 
and lower objective and subjective cure rates in 
SIMs [14]. Recently, SIMs were reported to have 
similar effectiveness compared with conventional 
MUS in short term [15]. There are several studies 
investigating the long-term cure rates of SIMs. 
Martinez-Franco et  al. reported outcome of 
Needleless procedure at least 3  years after sur-
gery [16]. In their study, objective and subjective 
cure rates were 84.7% and 90.7% respectively. 
They also showed that 8.4% of patients experi-
enced de novo urgency and 0.8% experienced 
voiding difficulty. Lo et al. reported outcome of 
MiniArc (American Medical Systems, 
Minnetonka, MN, USA), another type of SIM, in 
a follow-up period of 74.1 ± 15.1 months [17]. 
They found that overall subjective cure rate was 
80% and objective cure 84.7%. A meta-analysis 
determined that the MiniArc has similarly high 
cure rates when compared to transobturator 
approach. In addition, shorter operation time, less 
blood loss, faster recovery time, lower postopera-

Fig. 3.1 The Contasure-Needleless System (with permis-
sion from Neomedic International SL)
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tive pain scores, less postoperative groin pain, 
and less urinary retention were observed in 
MiniArc slings [18].

3.5  Conclusion

Despite the equal effectiveness of TVT-O and 
Needleless technique in the long-term period, 
rate of de novo urgency seems to be less in 
Needleless procedure. This finding may be the 
reason of higher rates of subjective cure and rec-
ommendation of procedure to another patient in 
Needleless procedure.

In the future, well-designed, prospective ran-
domized controlled trials comparing different 
SIMs and standard MUS procedures are needed.
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Persistent Stress Urinary 
Incontinence

Fulya Dökmeci, Serife Esra Cetinkaya, 
and Ahkam Göksel Kanmaz

When we look at the history of anti-incontinence 
surgery in women, we see two techniques defined 
as the gold standard for the surgical treatment of 
female stress urinary incontinence (SUI): Burch 
colposuspension (BC) and mid-urethral slings 
(MUS) [1, 2]. However, with both gold standard 
techniques, short- and long-term surgical failures 
are reported in the literature with rates in a wide 
range [3–5]. The unresolved SUI complaints in 
women after anti-incontinence surgery have 
always been accepted as an indisputable surgical 
failure. Moreover, they have been defined as an 
“immediate failure” or as “persistent urinary 
incontinence”. Authors usually attributed this 
condition to poor surgical technique, inaccurate 
pre-operative diagnoses or inadequate surgical 
indications [6]. However, there is still no stan-
dard definition for the situations that should be 
considered as recurrence or persistence, in other 
words, as surgical failure after anti-incontinence 
surgery.

Another controversial issue is the period to 
define the current situation as “recurrence”. Some 
authors used the term “early recurrence” for 
incontinence in women who were very satisfied 
immediately after BC or other bladder neck sur-
geries but presented with the same complaint in a 
short time after surgery, while others interpreted 
the same condition in women who underwent 
MUS as “persistent urinary incontinence or sur-
gical failure” and described an interval of 
12 months. They reserved the term “recurrence” 
for cases in which SUI symptoms returned 
12 months after MUS surgery.

It was assumed that the probable cause of the 
situation after a bladder neck operation was early 
return to physical activity and/or the patient’s 
possible exposure to conditions increasing intra- 
abdominal pressure, damaging the patient’s sus-
pended tissues, so the authors defined it as “early 
postoperative recurrence”, but not failure or per-
sistence. However, the others chose the term 
“failure or persistence” for the recurrence of uri-
nary leakage up to 12 months after MUS surgery, 
in which a permanent material was used. They 
also suggested that the term “recurrence” should 
be reserved for patients whose SUI symptoms 
returned after 12 months [6, 7]. Therefore, there 
is still no standard nomenclature covering all 
anti-incontinence surgical techniques in this 
context.

Whether early or postoperative recurrence, 
persistent/recurrent urinary incontinence is a 
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 surgical failure from the patient’s point of view. 
Therefore, evaluating the outcomes of anti- 
incontinence surgery from the patient’s perspec-
tive and questioning whether the patient is 
satisfied with the surgery have gained as much 
importance as the objective criteria in recent 
years.

A comprehensive understanding of the under-
lying causes leading to unsatisfactory surgical 
outcome is important. All potential reasons such 
as de novo urgency incontinence, inadequate or 
over-elevation of the bladder neck, misplacement 
of the mesh, fistula formation due to surgical 
complication, poor tissue quality and poor surgi-
cal technique should be considered.

A thorough investigation of all women with 
persistent/recurrent urinary incontinence is man-
datory to know the pitfalls before attempting to 
manage those women with this debilitating 
condition.

4.1  Literature Review

The prevalence of persistent/recurrent SUI (rSUI) 
has been reported to range from 3 to 20% and is 
mostly based on re-operation rates of women 
with failed primary anti-incontinence surgeries 
[8, 9]. Ashok et  al. reviewed the literature of 
10 years from PubMed between 1999 and 2009. 
In this review, covering randomised control trials, 
meta-analyses and prospective and retrospective 
cohort studies, the failure rates of both open and 
laparoscopic Burch colposuspension were 
between 6.3 and 43% in the long-term follow-up, 
and the retro-pubic MUS objective failure rates 
were between 10 and 19%. They also reported 
the surgical results of women with only stress 
urinary incontinence with the failure rates of 
10–20% [9]. The authors concluded that meno-
pause, advanced age, intrinsic sphincter defi-
ciency, pre-operative detrusor overactivity and 
poor surgical technique were found to be the 
most related risk factors for surgical failure. A 
retrospective study of a case series includes 127 
women who underwent open colposuspension 
who were followed up with a median of 
12.4 years. A failure rate of 6.4% was reported 

with an emphasis that all failures were detected 
within the first year after BC [10].

Jelovsek et al. presented the anti-incontinence 
surgery outcomes after a median follow-up of 
65 months and reported bothersome incontinence 
rates of 11 and 8% in the laparoscopic Burch and 
TVT groups, respectively [11]. However, the per-
sistent urinary incontinence rate was found to be 
significantly higher (30%) after Burch colposus-
pension was performed concomitantly with the 
prolapse repair [12]. In a randomised controlled 
trial, 47 women with pelvic organ prolapse (POP) 
and SUI were grouped into two (abdominal POP 
repair with concomitant BC and abdominal POP 
repair alone) and were followed up to compare 
the surgical outcomes of different surgical 
approaches. Both mid-term and long-term 
follow- ups revealed that BC did not provide any 
additional benefit in women with SUI and apical 
prolapse, as the observed failure rates after 
abdominal POP repair (sacrocolpopexy and 
sacrohysteropexy) and concomitant BC were 
54.2% at mid-term and 56.5% at long-term 
(5 years) follow-up. In other words, no increase 
was observed in the failure rate in the long-term. 
In the prolapse repair only group, 39.1 and 40.9% 
of women remained incontinent at mid-term and 
long-term follow-up, respectively. They also 
reported that four women underwent MUS due to 
persistent SUI at their mid-term follow-up and 
were found to be dry in the long-term [13, 14]. In 
the study performed by Cosson et al., the success 
rate of BC in cases with vault prolapse and SUI 
was found to be only 34%, when it was added 
concomitantly with sacrocolpopexy (SCP). The 
authors concluded that the long-term cure rate of 
isolated Burch procedure after 10–12  years 
(69%) decreases dramatically when it is per-
formed concomitantly with abdominal prolapse 
repair [15]. The increase in the failure rate of 
concomitant BC with SCP is defined in the litera-
ture as possible consequences of inappropriate 
changes at the urethra-vesical angle and/or over- 
elevation of the bladder neck and, probably, by 
the accompanied elevation of the vaginal axis 
[12, 15].

Therefore, with this case study, the impor-
tance of the thorough evaluation of women with 
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persistent urinary incontinence was summarised 
step by step to verify the underlying pathogene-
sis, in order to manage this devastating condition 
in a targeted manner.

4.2  Case Study: Worsening 
Urinary Incontinence After 
Abdominal Sacrocolpopexy 
and Concomitant Burch 
Colposuspension: 
Cystoscopy for Diagnosis 
of the Distorted Bladder 
Neck and for Guiding 
Management (Video 
Presentation)

A 61-year-old woman was admitted to the urogy-
naecology unit of the Ankara University School 
of Medicine Department of Obstetrics and 
Gynaecology with the chief complaint of wors-
ening urinary incontinence initiated 1 year previ-
ously after her vaginal prolapse surgery.

Detailed history taking and examination of the 
past medical report revealed that she had also 
new-onset coital incontinence disabling her sex-
ual function after the surgery, which was per-
formed at another institute 1 year previously for 
her vaginal prolapse and mild SUI.  From her 
medical reports, it was understood that the patient 
underwent both abdominal sacrocolpopexy and 
Burch colposuspension for her vault prolapse and 
mild SUI. She did not define any additional lower 
urinary tract symptoms suggestive of voiding 
dysfunction and/or an overactive bladder. She 
had seven full-term vaginal deliveries and two 
missed abortions, and she did not define any sys-
temic disease and medication. Her past surgical 
history revealed that she underwent a total 
abdominal hysterectomy and bilateral salpingo- 
oophorectomy 15 years previously due to benign 
gynaecologic conditions.

Assessment of the severity of this patient’s 
symptoms with the impact on her quality of life 
was performed with Turkish validated question-
naires, such as UDI-6 and IIQ-7. She has a total 
UDI-6 score of 18/24, and scores of the irritative, 
stress and obstructive sub-scales were found to 

be 8/8, 8/8, and 2/8, respectively. The IIQ-7 total 
and sub-scale scores indicated that quality of life 
was affected significantly, as indicated by a total 
IIQ-7 score of 21/21 with physical, travel, social 
and emotional sub-scale scores of 6/6, 6/6, 3/3 
and 6/6, respectively.

In a thorough examination of the patient, no 
pelvic organ prolapse was recorded in the POPQ 
examination. The cough stress test and supine 
empty stress test were positive. Moreover, sig-
nificant urinary leakage was observed with digi-
tal compression on the posterior vaginal wall 
(Video 4.1). Vaginal mucosa was examined care-
fully for any mesh extrusion as the complication 
of abdominal sacrocolpopexy; however, no mesh 
extrusion was recorded on examination of the 
vagina.

The post-void residual urine (PVR) was 
<50  mL.  In order to evaluate urethral mobility, 
which is accepted as an essential part of the 
examination to assess urethral support in women 
with SUI and rSUI, a Q-tip test was performed 
and a result of <30° was found. Other recom-
mended methods that can also be used to evaluate 
urethral mobility include imaging methods. 
Ultrasound may also offer valuable information 
in women with rSUI after MUS surgery to define 
both the in vivo time-related structural changes 
and position of the surgical tapes regarding ure-
thral length and lumen [7].

Cystoscopy is recommended for all women 
suffering from persistent/recurrent urinary incon-
tinence after anti-incontinence surgery. In this 
case, cystoscopy revealed urethral funnelling in 
which a pouch was created at the bladder neck 
interfering with adequate closure of the urethra. 
Additionally, Prolene sutures underneath the 
mucosa on the left side of the bladder wall were 
seen. Due to a distorted bladder cavity, the ure-
thral orifices and ejection of urine were barely 
determined. No mesh erosion or fistula formation 
were observed on cystoscopy (Video 4.1).

Ambulatory urodynamic monitoring (AUM) 
during a single voiding cycle using the LUNA 
ambulatory monitoring recorder (MMS™) was 
performed. AUM has the advantage of allowing 
patients to perform activities or manoeuvre freely 
to be provocative for their urinary symptoms, 
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such as listening to running water, hand washing, 
coughing, sitting, picking up an object from the 
floor, standing, walking or jumping. As AUM 
provides free movement for patients during cys-
tometry, in cases of conventional urodynamics, it 
is worth emphasising that filling cystometry 
should also include an assessment in an erect 
position. During the single voiding cycle, no 
detrusor over-activity was recorded. Stress uri-
nary incontinence, however, was confirmed. A 
pressure-flow study did not reveal any voiding 
dysfunction.

Surgery was performed to explore the space of 
Retzius and for mobilisation of the bladder neck. 
The observed Prolene sutures, passing through 
the bladder wall underneath the mucosa, were cut 
and extracted. The dense fibrotic tissues were dis-
sected until the traction on the bladder neck 
resolved. In order to maintain continence, a retro- 
pubic tension-free vaginal tape was performed 
under direct vision of the space of Retzius. Pre- 
operative urinary leakage during the compression 
on the posterior vaginal wall was no longer 
observed post-operatively. Control cystoscopy 
revealed an improvement of the bladder distor-
tion, and appropriate closure of the urethra was 
visualised (Video 4.2).

Three months after the lysis of the adhesions 
at the Retzius space with the concomitant retro- 
pubic MUS, the patient defined no coital inconti-
nence and a significant improvement in other 
lower urinary tract symptoms. Moreover, signifi-
cant improvements in the UDI-6 and IIQ-7 total 
scores of 8/24 and 8/21, respectively, were also 
observed. The cough stress test was negative at a 
bladder volume of 500 mL with a post-void resi-
due of 30 mL.

4.3  Discussion

All women suffering from persistent/recurrent 
SUI or new-onset symptoms of voiding dysfunc-
tion or an overactive bladder and pain or recur-
rent urinary tract infection after anti-incontinence 
surgery should be evaluated thoroughly. An indi-

vidualised assessment should be performed, and 
treatment should be selected considering the pri-
mary failed surgery type. Additionally, while 
deciding on the surgical re-treatment and pre-
ferred surgical type, the existing status of urethral 
support should be evaluated according to the con-
sensus report of ICI RS [7].

As poor surgical technique is one of the main 
reasons for the persistence of SUI, it is worth 
being reminded hitherto of all the surgical tips of 
the two gold standard anti-incontinence tech-
niques that were reported on the grounds of 
pooled surgical experience. It was observed that 
every preventative measure against persistent/
recurrent SUI regarding both BC and MUS 
mostly focused on the types of materials (sutures, 
tapes) being used and their placement technique 
in terms of route and/or tension. Permanent 
suture materials for BC, with two sutures on each 
side, and polypropylene macro-porous meshes 
with adequate tensile strength with retro-pubic 
and trans-obturator routes for mid-urethral tapes 
are recommended. Both routes are defined with 
different advantages in select women. Tensions 
on the sutures and on the tapes are not recom-
mended in either technique. The authors empha-
sised a free space with various definitions in both 
techniques, between suture knots and iliopectin-
eal ligaments in BC and between the urethra and 
the mesh in MUS. The placement of sutures on 
the endopelvic fascia at the level of the bladder 
neck and no higher in BC and the placement of 
tapes underneath the urethra at the level of the 
mid-urethra in MUS were considered as the 
mainstay of the surgical success for both tech-
niques [4–6].

In the study of Zimmern et  al., a secondary 
analysis of the selected participants from the 
SISTER and TOMUS trials was conducted to 
estimate the rate of recurrent SUI and to analyse 
the preferred re-treatment options. Additionally, 
the re-treatment free intervals after BC and autol-
ogous fascial and synthetic sling surgeries were 
examined. A surgical re-treatment rate of 6% 
with the mostly preferred options of injection of 
bulking agents or fascial slings was reported 
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within 5 years after primary surgeries. Surgical or 
non-surgical treatment-free intervals of 5  years 
were found to be 87% for BC, 96% for autolo-
gous fascial slings, 97% for trans-obturator and 
99% for retro-pubic MUS [16]. Due to a lack of 
evidence from high-quality studies, none of the 
currently available surgical options was found to 
be superior to be recommended as the most effec-
tive alternative for the treatment of persistent/
recurrent SUI after failed anti-incontinence pro-
cedures [6, 17].

In light of the current literature reporting a 
wide range of MUS failure rates (8–57%) at 
5  years of follow-up, it is apparent that a stan-
dardised terminology with clear definitions of 
surgical failure, “persistent and recurrent urinary 
incontinence” and “persistent and recurrent SUI” 
is needed [18].

A management strategy may consist of a sin-
gle or combination therapy of the currently avail-
able retreatment options including both 
conservative and surgical alternatives, such as 
pelvic floor physiotherapy, incontinence pessary, 
vaginal or urethral mechanical devices, medical 
agents, periurethral injections of bulking agents, 
sling plication, repeat MUS with or without mesh 
removal, adjustable tapes, autologous fascial 
sling, Burch colposuspension and artificial uri-
nary sphincters [7]. Although there is no consis-
tent evidence supporting one surgical procedure 
over the other, the authors recommended retro- 
pubic sling operations as more effective options 
in women with previous failed incontinence sur-
gery. They supported the use of autologous pubo- 
vaginal sling and retro-pubic mid-urethral tapes, 
as well as BC, trans-obturator tapes and urethral 
bulking agents with grade C recommendation 
[19]. However, repeat surgery choice is based on 
a number of factors, including surgeon and 
patient preferences, pathogenesis of the recur-
rence, risk factors of the patients and the type of 
previous failed surgery. Deciding on a strategic 
treatment plan should also include making a 
treatment contract with the patient according to 
their expected goals from the repeat surgery in 
order to achieve satisfactory patient-reported 
outcomes.

4.4  Conclusion

It is widely acknowledged that a detailed evalua-
tion of women with persistent/recurrent urinary 
incontinence be mandatory to verify the underly-
ing pathogenesis. The probable causes of surgical 
failure from all aspects should be borne in mind 
while investigating patients in order to perform 
an individualised management plan.
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Vesicouterine Fistula

Ana Arrébola-Pajares, José Medina-Polo, 
Jose Manuel Duarte-Ojeda, Juan Justo-Quintas, 
Javier Gil-Moradillo, Raquel Sopeña-Sutil, 
and Alfredo Rodríguez-Antolín

5.1  Introduction

Genitourinary fistulas are one of the most devas-
tating complications in the urogynecology set-
ting. Vesicouterine fistula (VUF) is the rarest 
form of genitourinary fistulas, with an estimated 
prevalence of 1–4% for all genitourinary fistulas 
[1, 2]. In most cases, VUF is secondary to an iat-
rogenic injury during cesarean section (CS) or 
vaginal delivery after a previous CS [2, 3].

VUF was first described in the literature by 
Knipe [4] in 1908 but is known as Youssef’s syn-
drome since its publication in 1957 [5]. 
Amenorrhea and menstrual bladder hemorrhage or 
menouria are the most common symptoms [1, 6].

Surgical treatment classically consists of an 
open surgical approach, with its associated sig-
nificant morbidities in previously operated 
patients [1, 7]. Due to the advantages of laparos-
copy, it has been proposed as a valid option for 
repairing VUF.  However, there are few cases 
which report the feasibility of the laparoscopic 
repair of this entity [2].

5.2  Literature Review

VUFs are rare in modern gynecological practice, 
with an estimated prevalence of 1–4% for all 
genitourinary fistulas [2]. A study by Rao et al. 
[6], which reported 12 patients with VUF, showed 
that 50% of fistulas occur following CS which 
were performed urgently. Naouar et al. [2], Unger 
et  al. [8], and Bonillo et  al. [9] reported that 
83–93% of VUF were diagnosed after a CS.

Conservative therapeutic options, not includ-
ing surgery, are only effective in 5% of the cases 
[10, 11]. Therefore, surgery should be considered 
the mainstay of treatment in the majority of 
patients. To date, most of the published literature 
consists of case reports and a case series with a 
small number of patients and short-term follow-
 up [2, 8, 10, 12–15]. A laparoscopic approach 
may be beneficial in terms of less invasive tech-
nique, faster recovery, and few anti-analgesic 
requirements in the postoperative period [8, 12]. 
However, few surgical reports are available dem-
onstrating laparoscopic techniques repair for 
VUF. In 1999, Miklos et al. [16] reported the first 
successful laparoscopic repair of a VUF.  The 
largest series of laparoscopic VUF repair has 
been reported by Abdel Karim et al. [1]. In the 
aforementioned study that included 14 patients 
with VUF, 8 of them were repaired using conven-
tional laparoscopy. In contrast, the remaining 6 
cases were repaired by laparoendoscopic single- 
site surgery (LESS). No complications and no 
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conversion to open approach were reported. 
Purkait et  al. [17] conducted the second-largest 
retrospective series of eight patients with VUF 
managed with a laparoscopy approach. They 
concluded that laparoscopic repair is safe, feasi-
ble, and effective with successful pregnancy rates 
in long-term follow-up. Several studies showed 
that the advantages of a laparoscopy approach are 
quicker patient recovery and decreased morbid-
ity, shorter hospital stay, and higher patient satis-
faction with better cosmetic results with similar 
success rates to open surgery [8, 12, 18].

Fertility after VUF repair is still a subject of 
considerable concern. However, it should be 
noted that reported pregnancy rates after VUF 
surgical repair range between 25 and 37% [17, 
19]. Lotocki et al. [20] reported that, after a VUF 
repair, the overall pregnancy rate was 31% with 
full-term delivery at 25%. Bonillo et  al. [9] 
reported two patients who maintain fertility and 
got pregnant 24 months after the surgery.

5.3  Case Study: Laparoscopic 
Repair of a Vesicouterine 
Fistula

 (a) Aim
We aim to review the management of a 

VUF (Youssef’s syndrome) with a laparo-
scopic approach.

 (b) Patient and Methods
We presented a surgical technique with a 

laparoscopic approach for repairing a VUF 
using primary closure of the fistula and 
TachoSil® interposition.

A 40-year-old woman was referred to our 
department with urinary incontinence associ-
ated with menouria, 2  months following a 
late abortion at 22 weeks of pregnancy. The 
woman, otherwise healthy, had previously 
had six pregnancies, and her first child was 
born by caesarean section. After the birth of 
the fourth child, she presented vesicovaginal 
fistula that was satisfactorily managed with a 
bladder catheter.

At the clinic, vaginal examination showed 
normal vulva, vagina, and urethral meatus. 

Instillation of diluted methylene blue into 
bladder revealed vaginal leakage.

The cystoscopy (Fig.  5.1) confirmed the 
findings of a well-granulated fistulous tract 
at the posterior wall of the bladder. The com-
puterized tomography (CT) showed the pres-
ence of VUF that connected the base of the 
bladder and the anterior uterine wall 
(Fig. 5.2).

A surgical management of the VUF was 
planned with a laparoscopic approach. The 
procedure was performed with general anes-
thesia, and the patient was placed in the 
lithotomy position. First of all, a cystoscopy 

Fig. 5.1 Cystoscopy showed a hole smaller than 1 cm in 
the posterior bladder wall

Fig. 5.2 CT showed the presence of VUF with a 1 cm 
filiform fistulous tract to the uterine cervix

A. Arrébola-Pajares et al.



37

was performed with bilateral ureteric cathe-
terization to help identify and protect the ure-
ters. A catheter was also passed through the 
fistula to aid her identification, and then a 
urethral Foley catheter was inserted into the 
bladder. Thereafter, the patient was placed in 
a supine position with Trendelenburg. 
Pneumoperitoneum was created using open 
Hasson technique. One 10  mm and two 
5 mm secondary ports were created in both 
right and left iliac fossae, under laparoscopic 
vision. As a surgical technique, in dissecting 
the plane between the uterus and the bladder, 
a malleable retractor was placed in the vagina 
to elevate the cervical stump and facilitate 
dissection of the bladder from the lower 
uterus. The dissection of the posterior blad-
der wall, near the fistula, was difficult due to 
the dense fibrous tissue. The fistulous tract 
was excised (Fig.  5.3), and the edges were 
removed by the endoscopic scissors in order 
to get better healing. The posterior wall of 
the bladder was completely mobilized. 
Bilateral ureteric catheters were removed 
before closing the bladder. The bladder was 
repaired with two V-locTM® running sutures, 
and the uterus defect was closed with three 
“figure eight” sutures of 2-0 polyglactin. 
Bladder integrity was checked with 250 mL 
of saline, with no leaks demonstrated. A 
fibrin sealant patch (TachoSil®) was inter-
posed between the uterus and the bladder, 
over the sutures. Blood loss was minimal. 
The patient was discharged on day 2 with 
indwelling catheter drainage for 4 weeks.

No complications during surgery and 
postoperative period were reported.

 (c) Results of the Study
The patients remained asymptomatic with 

the resumption of normal menses and no 
clinical evidence of fistula recurrence at 
3 months follow-up (Fig. 5.4).

Despite the recommendations, 4  months 
after surgery, the patient got pregnant again. 
Due to the risk of fistula recurrence after 
VUF repair, delivery was performed by 
CS. At 37 weeks of pregnancy, a planned CS 
was underwent with no fistula recurrence at 
22 months follow-up.

5.4  Discussion

VUF is an anomalous communication develop-
ing between the bladder and the uterus or cervix 
[2], a rare type of genitourinary fistula that 
accounts for 1–4% of all reported urogenital fis-
tulas [1, 2, 21]. In development countries, VUF 
can occur following prolonged and obstructed 
labor. The most common etiology in developed 
countries is iatrogenic following gynecological 
surgery or CS [10, 15]. As lower uterine segment 
cesarean deliveries have increased in popularity, 
they have become the more common cause of 
VUF formation [8, 22], and the management of 
this entity becomes even more important. Other 
causes of VUF include uterine rupture (often in 
the context of a previous cesarean section), 
instrumental delivery, abnormal implantation of 
the placenta (previa or percreta), manual removal 
of the placenta, an intra-uterine device, inflam-
matory bowel disease, malignancy or radiother-
apy [10, 15]. Congenital forms of ureterovesical 
fistula have also been described, but they are spo-
radic cases [23].

VUF can present with clinical symptoms 
varying from cyclic hematuria (menouria), amen-
orrhea, vaginal leakage, or urine infertility of 
first-trimester abortion [8, 10, 24, 25]. A classifi-
cation of VUF based on the routes of menstrual 
flow has been proposed by Jozwik who divides 
VUF into three types. Type I (of menouria) is 
characterized by the triad of amenorrhea, 

Fig. 5.3 Fistulous tract was excised
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menouria, and complete continence of urine. 
This triad has been known as Youssef’s syn-
drome. Type II (double flow) is associated with 
the coexistence of menouria, vaginal menstrua-
tion, and constant or periodic urinary inconti-
nence. Type III (vaginal menstruation) is 
characterized by lack of menouria, normal vagi-
nal menstruation, and constant or periodic uri-
nary incontinence [2, 3, 5].

Confirming the diagnosis of a VUF may be 
challenging. On pelvic examination, a fistula is 
usually not palpable. Hysteroscopy, cystoscopy, 
and cystography remain the “gold standard” in 
the diagnosis [2, 8]. The diagnosis can be con-
firmed by methylene blue instilled into the blad-
der. Additional modalities include CT and 
magnetic resonance imaging (MRI). MRI can 
delineate the fistula tract and its relation to the 
bladder and uterus [2, 10].

Treatment options depend upon fistula size, 
time of presentation, and symptoms. Conservative 
therapeutic options that have been proposed are 
bladder catheterization, hormonal therapy, and 
cystoscopic fulguration of the VUF.  At least 
3-week bladder catheterization is an option for 

patients who are in the early postpartum phase 
with a small fistula. Hormonal therapy consists of 
induction of artificial amenorrhea to prevent 
blood drainage through the fistula tract [2, 10, 21, 
22]. However, conservative therapeutic options 
only show successful response in 5% of the cases 
[2, 10, 11]. In this way, surgery should be consid-
ered the mainstay of treatment in the majority of 
patients. Open surgical repair has been the tradi-
tional treatment with good results. As surgeons 
are becoming more proficient with minimally 
invasive techniques, it is now achievable to repair 
these fistulae laparoscopically. The basic surgical 
principles are release of the fistulous communica-
tion with a wide exposure and excision of scar tis-
sues around the fistula, tension-free closure of the 
wound, and interposition of tissue to obliterate 
dead space and prevent hematoma formation. 
Absorbable sutures should be used to avoid necro-
sis. The repaired region must have a good blood 
supply [2, 17, 22]. All the steps of fistula repair 
that are usually performed in open surgery could 
be performed in laparoscopy surgery. We argue 
that this approach to surgery may be the most 
favorable by surgeons who are experienced in 

Fig. 5.4 Control cystography
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laparoscopy. Laparoscopic approach offer 
improvement in visualization resulting in excel-
lent exposure to the vesicouterine pouch and 
 retrovesical space, but intracorporeal suturing is 
the difficult part of the surgery [2, 21]. In our case, 
bilateral ureteric catheterization helps us to iden-
tify and protect the ureters during the surgery. The 
introduction of a malleable retractor into the 
vagina to elevate the cervical stump and the cath-
eterization of the fistula were beneficial to local-
ize the fistula tract, allowing meticulous dissection 
in the retrovesical space between the bladder and 
the uterus and resection of the fistula tract with 
minimal manipulation of the bladder. The interpo-
sition of a peritoneal or omental flap obliterates 
the dead space and prevents the formation of 
hematomas, avoiding the recurrence of the fistula. 
The first surgeon to introduce the concept of flap 
interposition was Martius in 1928 [26], who used 
a flap of adipose tissue obtained from the labia 
majora. In our case, rather than interpose a tissue 
flap, we used an absorbable fibrin sealant patch 
(TachoSil®), a collagen-rich spongy material cov-
ered with clotting factors, fibrinogen, and throm-
bin. Giusti et  al. [27] reported successful 
laparoscopic repair of vesicovaginal fistulas in 16 
patients with TachoSil® application as interposi-
tion tissue. They conclude that the use of TachoSil® 
can be considered a simple, quick, and atraumatic 
alternative that allows to simplify the procedure 
without impact on outcomes. Laparoscopy has 
proved advantages in terms of low morbidity, 
quicker convalescence, shorter hospital stay, and 
better cosmetic results while preserving the same 
success rates of the open surgical approaches [1, 
2, 18]. Difficulties in the learning curve are the 
main obstacles in the practice of this minimally 
invasive approach [1, 12].

5.5  Conclusion

VUFs are a rare case in modern gynecological 
practice; most of these are the result of a previous 
cesarean section. Surgical repair is the standard 
treatment in most of the cases, and minimally 
invasive techniques started gaining ground as an 
alternative approach to traditional open surgical 

repair. Laparoscopic repair of a VUF is an effec-
tive and safe technique with successful outcome 
and low mobility, but the procedure is a techni-
cally challenging procedure that requires good 
laparoscopic skills.
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6.1  Introduction

Episiotomy is a surgical incision of the perineum 
with the aim to shorten the second stage of the 
delivery. Its rate in Europe ranges from 9% in 
Sweden to 58% in Italy [1]. It may have a signifi-
cant impact on anal sphincter function, and there-
fore its relationship with muscular or neurological 
injuries is still discussed: several studies have 
demonstrated that midline episiotomy represents 
an independent risk factor for anal sphincter inju-
ries [2–10]. Nevertheless, even the effect of 
mediolateral episiotomy is controversial, since 
some studies showed it to be an independent risk 

factor [11, 12], whereas other authors found it to 
be protective for fecal incontinence in primipa-
rous women [13]. A mediolateral episiotomy 
should be at least 40° from the midline to avoid 
anal sphincter [4], but unfortunately in current 
practice it has been shown that no midwife and 
only 22% of doctors perform true mediolateral 
episiotomies [14]. However the decision to per-
form an episiotomy is a clinical judgment, and 
routine use of episiotomy is not advised anymore. 
Mediolateral episiotomy is recommended in 
association with instrumental-assisted deliveries, 
breech deliveries, and shoulder dystocia [15]. 
Moreover, when compared with a spontaneous 
tear, episiotomy may allow more accurate tissue 
apposition during primary repair with potential 
benefits in wound healing. The identification of 
anal sphincter injuries in the patients who had 
episiotomy is often difficult, and most of such 
lesions cannot be identified and therefore com-
pletely repaired.

The risk of pudendal nerve damage during 
physiological delivery or obstetric maneuvers 
represents a great point of interest too: it has been 
largely discussed in literature, but there is no gen-
eral indication regarding the optimal location of 
episiotomy because of the large interindividual 
variability of EAS innervation [16, 17].

To investigate anal function after delivery, 
quantitative needle electromyography (EMG) 
has been used, but only a limited number of stud-
ies reached significative data [18, 19] because of 
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the large variability of the results. The recruit-
ment of the healthy subjects may be difficult 
because of the pain related to this invasive proce-
dure. A study demonstrated that postpartum 
women affected by fecal incontinence show evi-
dence of denervation/reinnervation of the EAS, 
when compared with asymptomatic women after 
their first vaginal delivery [19]. More significant 
data were recently reported by Zacesta and col-
leagues in 2018 [20] and by Cescon and col-
leagues [21] with mini-invasive EMG.

6.2  Literature Review

Fecal or anal incontinence is highly prevalent 
among adult women after delivery and has an 
important economic impact.

There are conflicting evidences from large 
studies, mostly observational, about the risk of FI 
and AI for women undergoing vaginal birth com-
pared with cesarean delivery. A large recent 
Swedish national population-based study ana-
lyzed women who gave birth only by either vagi-
nal or cesarean delivery between 1973 and 2015 
and linked the delivery mode data to AI diagno-
ses between 2001 and 2015 [22]. They concluded 
that women who underwent only vaginal deliver-
ies were 65% more likely to be diagnosed with 
AI compared with women who underwent only 
cesarean delivery. In contrast, a 2018 cohort 
study that recruited over 1500 women 5–10 years 
after their first delivery and followed them for up 
to 9 additional years did not support that cesarean 
delivery was associated with a reduced risk of AI, 
compared with women who had a spontaneous 
vaginal delivery [23].

Within the anorectum complex, normal conti-
nence is achieved, thanks to the interaction 
among the internal and external anal sphincter, 
puborectalis muscle, and sensory information 
that are under local, spinal, and central control 
[24]. The pudendal nerves innervate the external 
anal sphincter bilaterally. The development of 
incontinence may be caused by injuries to the 
levator ani muscle or changes in the anal sphinc-
ter muscle activation [25]. Recent advances in 
pelvic floor electromyography (EMG) allow the 

functional analysis of external anal sphincter 
with a minimally invasive rectal probe. If puden-
dal nerve or any of the continence mechanisms is 
altered during delivery, EMG signals should 
change at the postpartum investigation [26, 27].

Since 1996, when the World Health 
Organization recommended an episiotomy rate of 
approximately 10% (Birth. [28]), rates of episiot-
omy have generally been in decline. Sweden 
(6.6% in 2010), Iceland (7.3% in 2010), and 
Denmark (4.9% in 2010) are the only countries 
representing a very small overall episiotomy rate 
(Graham et  al. [1]). Meanwhile Asian countries 
have very high overall episiotomy rates with the 
following leading countries: India (68% in 2008), 
China (85.5% in 2003), and Thailand (91.0% in 
2005). Dynamic analysis made by Clesse in 2018 
noted that 26 countries in Europe and North 
America showed a downward trend, often remain-
ing below 30%; however these results correlate 
with an increased number of cesarean section [29].

6.3  Case Study: EMG Analysis 
of Anal Sphincter 
Innervation After Episiotomy

 (a) Aim and Scope
The objective of this study was to evaluate 

the effect of episiotomy on the sphincter 
innervation, submitting patients to pre- and 
postpartum intra-anal, minimally invasive 
EMG. The knowledge before delivery of the 
individual location of the innervation zones 
(IZs) of the anal sphincter will suggest the 
best side to perform episiotomy, if necessary, 
reduce the likelihood of creating asymme-
tries, and, at the end, lead to a reduction of 
the consequences of this obstetric maneuver 
[27] on anal sphincter.

 (b) Study Design Materials and Methods
Five hundred eleven primiparous women 

participated in the study. Nine clinical part-
ners from five European countries (Germany, 
Italy, Latvia, Slovenia, Ukraine) were 
involved in the study. Each clinical partner 
obtained the approval from the local ethical 
committee. The inclusion criteria were nul-
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liparous woman, cephalic presentation, no 
episodes of anal incontinence before preg-
nancy, no previous pelvic operations, no 
presence of neuropathies affecting pelvic 
innervation, no planned cesarean section, 
and no third-degree hemorrhoids. Each sub-
ject was informed about the study protocol 
and signed an informed consent form prior to 
the tests.

Questionnaires describing the clinical sit-
uation before, during, and after delivery were 
collected by questioning the subjects and 
analyzing medical records regarding the 
delivery.

Multichannel EMG is the summation of 
electrical contributions from individual 
motor units (MUs) detected with minimally 
invasive electrode arrays. Recent signal pro-
cessing techniques provide tools to identify 
the location of the innervation zone (IZ) of 
individual motor units [30, 31]. The IZ is the 
region where the axonal terminal branches 
connect to muscle fibers through the neuro-
muscular junctions (NMJ). The muscle fiber 
action potentials start at the NMJ, propagate 
along each fiber, and extinguish at its ends.

Signals were detected using the probe 
shown in Fig. 6.1. The probe is a plastic sup-
port of 14 mm diameter holding a plastic cir-
cuit with 16 electrodes equally spaced along 
the circumference (Cescon and Merletti 
[32]). The depth for the anal insertion is 
marked on the probe. During the EMG mea-
surements, each subject was laying on her 
back in a gynecologic chair with legs in stir-
rups while a trained doctor or midwife was 
holding the EMG probe in place. The probe 
was inserted for 15–20 mm in the anal canal 
in order to have the electrode array in corre-
spondence of the anal verge. The orientation 
of the electrodes was always the same, with 
the midline between the 1st and the 16th 
electrode in ventral position (Fig. 6.1).

Each experimental session consisted of a 
series of EMG measurements performed as 
follows. The tip of the probe was lubricated 
with a drop of glycerol and inserted in the 
anal canal. After 2 min, when the EMG sig-

nals were stabilized, three acquisitions of 
10 s were performed without the subject con-
tracting the sphincter (rest), with 2-min 
pause in between, to test possible trends of 
muscle activity. The subjects were then asked 
to perform three maximal voluntary contrac-
tions (MVCs) for 10 s each of the EAS with 
2-min pause in between. A total of six record-
ings were performed for each experimental 
session (three rest and three MVCs).

The MVCs were preceded and followed 
by increasing and decreasing force ramps of 
about 5  s in order to avoid movement arti-
facts due to sudden force changes.

The duration of the measurement protocol 
was approximately 12 min with 5–10 addi-
tional minutes for paper work, instructions, 
and positioning of the patient in the gyneco-
logic chair.

Acquisition System
The 16 surface EMG signals were 

acquired in single differential derivation 
(Fig.  6.1) with an EMG-USB amplifier 
(LISiN and OT Bioelettronica, Torino, Italy, 
with gain variable from 100 to 10,000  in 
seven steps, 10,500 Hz 3 dB bandwidth, roll- 
off of 40 dB/decade, noise level lower than 
1 μVRMS), sampled at 2048 Hz, and stored 
on a PC after 12bit A/D conversion. Slow 
signals produced by active smooth muscles 
(if any) were rejected because of the high- 
pass filter at 10 Hz.

Signal Processing
Signals were divided in epochs of 0.5  s. 

For each channel and epoch, average recti-
fied value (ARV) of the EMG signals was 
computed after visual inspection of the raw 
signals for absence of artifacts and interfer-
ences. The ARV values were averaged along 
the 20 epochs in order to have one ARV value 
for each channel and extract the ARV distri-
bution in the anal canal during rest and one 
during MVC.

Single MUAPs were identified from sur-
face EMG signals by a decomposition 
method based on the Convolution Kernel 
Compensation (Holobar et  al. [33]). The 
main limitation of the decomposition algo-
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rithm and of surface EMG in general is that 
the number of active and visible MUs is 
lower than the total number of active MUs, 
but it was already applied to EMG signals 
from EAS muscle and was proved to be 
robust to noise, allowing a complete recon-
struction of up to ten concurrently active 
MUs (Holobar et al. [34]). The IZCorr2 algo-
rithm (Cescon [30]) was applied to the MU 
templates to identify the innervation zone of 
each motor unit.

The study was conducted in a double 
blind fashion, meaning that the clinical part-
ners did not receive any information regard-
ing the IZs of the patients and that the signal 
analysis was performed without having 
information regarding the type of delivery. 
Two measurement sessions were performed 

for each subject: the first during pregnancy at 
the 28th to 34th week of gestation and the 
second at 6–8 weeks after the delivery (end 
of puerperium).

 (c) Results of the Study
Among the 511 women recruited for this 

study, none of them had fourth-degree lacer-
ations and in none of them forceps or vac-
uum extraction had been used. Only 331 
patients returned for the second measure-
ment after the delivery. The percentage of 
dropout patients was therefore 35%.

All C-section patients included in the 
analysis had their C-section performed dur-
ing the first stage of labor.

The signals were visually inspected and 
classified in five different classes according 
to the overall signal quality. The quality was 

a b

c

Fig. 6.1 (a) Picture of the disposable rectal probe. The 
probe is a plastic support of 14 mm in diameter holding an 
electric circuit printed on a thin plastic film with 16 
equally spaced electrodes. (b) Example of sEMG signals 
detected from the external anal sphincter of a subject dur-

ing rest. It is possible to observe action potentials of motor 
unit with different innervation zones. (c) Two large motor 
units with different innervation zones are visible in the 
zoomed EMG signal portion. (Reproduced with permis-
sion from Springer-Verlag, Italy [21])
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assessed on the basis of the absence of (a) 
artifacts due to contact problems and move-
ment of the probe, (b) power line interfer-
ence, (c) short circuits between electrodes, 
(d) saturation of the EMG channels, and (e) 
noise level. Therefore signals were classified 
from Q1 to Q5 on the basis of the quality of 
signals. The patients with signals of quality 
Q1 and Q2 (bad signals) in any of the two 
measurement sessions were discarded from 
the analysis: the final number of women 
included in the following analysis was 249 
out of 331. The channel signals of quality Q3 
and Q4 were reconstructed interpolating the 
adjacent good channels.

Subject Grouping
The 249 women with signal quality 

Q3-Q4-Q5 were divided in groups according 
to the type of delivery (vaginal or with cesar-
ean section, n  =  189 and 60 respectively), 
and in case of vaginal delivery they were 
divided in intact perineum (n = 32), sponta-
neous perineal tears/lacerations (n = 75), and 

mediolateral right episiotomy (n  =  82). No 
statistically significant difference was 
observed as regards the subject weight and 
infant parameters between the four groups of 
subjects (one-way ANOVA).

A significant difference was observed in 
subject age (one-way ANOVA, F = 6.09; p < 
0.01), with older patients receiving more fre-
quently C-section or episiotomy with respect 
to younger subjects who had spontaneous 
lacerations or no damage.

The MUs on the right side of the sphincter 
can no longer be detected after delivery, sug-
gesting neural or muscular damage on the 
right side (Fig. 6.2).

Estimates of the difference (pre-post) in 
the number of innervation zones in the four 
quadrants for two groups of subjects (cesarean 
section, episiotomy). Estimates and their 95% 
confidence intervals, in brackets, are reported. 
The only significant difference is for the right 
ventral (RV) quadrant of the women who had 
episiotomy (p < 0.05) (Fig. 6.3) Table 6.1.
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Fig. 6.2 Shows an example of distribution of innervation 
zones for a subject who had a vaginal delivery with right 
mediolateral episiotomy of more than 3  cm at approxi-

mately 30–40° from the midline. (Reproduced with per-
mission from Springer-Verlag, Italy [21])
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6.4  Discussion

6.4.1  Limitations and Weaknesses 
of the Study

The first limitation in the analysis of the database 
is the high drop-off rate for the second measure-
ment (postpartum). This phenomenon might be 
attributed to many reasons, including the limited 
availability of the subjects due to maternal duties 
and the lack of compliance for a second test of 
purely scientific relevance. However, as we were 
able to collect delivery data from 73 of the 180 
women who did not return for the second mea-

surements, it is reasonable to assume that the lack 
of data due to the non-returning women did not 
affect the results.

A second limitation of the study is the rela-
tively high number of low-quality signals which 
is likely due to the lack of experience of the oper-
ators in using the lubricant, as well as to the lim-
ited time devoted for performing the tests.

The innervation of the sphincter is only a proxy 
for anal incontinence (the final clinical endpoint) 
which has not been assessed in this study. The 
proxy is valid if there is a causal connection 
between innervation and incontinence. This con-
nection is suggested in the literature [35].

6.4.2  Strengths of the Study

This is the first observational study investigating 
innervation of the EAS pre- and postpartum. 
Although the focus was on episiotomy, a number 
of additional findings are now available. Some of 
these findings were predictable but have never 
been previously documented by an electrophysi-
ological analysis of the EAS.

Cesarean section did not modify the number 
of innervation zones in any quadrant in a statisti-
cally significant way. The same results can be 
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Fig. 6.3 Shows the confidence intervals for the change in 
the number of innervation zones in the four EAS quad-
rants and in the two groups of patients of interest (cesar-
ean sections as control group and episiotomies as cases). 

Bars not cutting the zero line are significant at p < 0.05. 
The only difference was seen in the right ventral quadrant 
after episiotomy. (Reproduced with permission from 
Springer-Verlag, Italy [21])

Table 6.1 Estimates and their 95% confidence intervals, 
in brackets, are hetre reportedThe only significant differ-
ence is for the right ventral (RV) quadrant of the Estimates 
and their 95% confidence intervals, in brackets, are hetre 
reported. The only significant difference is for women 
who had episiotomy (p<0.05)

Quadrant 
delivery

Left 
ventral

Left 
dorsal

Right 
dorsal

Right 
ventral

C. section
Mean 
[95%CI]

0.05 
[−0.40 
0.51]

−0.08 
[−0.41 
0.25]

−0.04 
[−0.42 
0.32]

0.17 
[−0.25 
0.60]

Episiotomy 
mean 
[95%CI]

−0.13 
[−0.53 
0.26]

−0.04 
[−0.34 
0.24]

0.14 
[−0.17 
0.46]

−0.62 
[−1.03 
−0.21]
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observed for the vaginal delivery with no evident 
perineal damage and for the spontaneous lacera-
tion group, fourth-degree lacerations being 
absent.

Although the obvious conclusion would be 
that episiotomy should be avoided in order to pre-
serve EAS innervations, clinicians have to take 
into account the other risk factors related to 
C-section and the benefits of episiotomy during 
vaginal delivery.

A Cochrane review to determine the possible 
benefits and risks of the use of restrictive episi-
otomy versus routine episiotomy during delivery 
[36] found that the restrictive use of episiotomy 
shows a lower risk of clinically relevant morbidi-
ties including severe perineal trauma.

In addition, the guidelines from the Royal 
College of Obstetricians and Gynaecologists 
(RCOG) and from the British National Institute 
for Health and Clinical Excellence (NICE) indi-
cate that routine episiotomy should not be carried 
out during spontaneous vaginal birth and that it 
should be performed only if there is a clinical 
need such as instrumental birth or suspected fetal 
compromise.

In our studies all episiotomies were performed 
because of suspect fetal compromise or threat of 
severe perineal tears, and no routine episiotomy 
was performed. In this case we cannot predict the 
degree of spontaneous lacerations that would 
have occurred if episiotomy had not been per-
formed, but according to the literature [36], the 
lacerations would have likely been of third or 
fourth degree.

In our group of subjects, the spontaneous lac-
erations are mostly of first or second degree, and 
none is of fourth degree. These lacerations did 
not significantly affect the innervation of the 
EAS muscle. In addition, occult lacerations or 
sphincter injuries could have occurred also in the 
group of vaginal delivery without evident dam-
age. For this reason the cases considered in the 
final analysis were only episiotomies (as cases) 
and C-sections (as controls).

The conclusion of this work is that episiotomy 
causes a loss of innervation on the side where it is 

performed. The operator should then choose the 
side which is less innervated in order to reduce 
possible damage due to the loss of innervation. 
Follow-up studies are necessary to evaluate the 
possible reinnervation of the EAS and to observe 
if anal incontinence will occur more likely in 
patient who had severe loss of innervation of this 
muscle.

We must underline that episiotomy is usually 
performed at the right side because the operators 
are right handed. The finding that a left mediolat-
eral episiotomy is preferable when the dominant 
innervation is in the right side implies the devel-
opment or adaptation of surgical instrumentation 
to perform left episiotomy with the right hand.

6.5  Conclusion

A rigorous statistical analysis (generalized mixed 
linear model) was applied to evaluate interactions 
between factors such as EAS quadrant, type of 
delivery, and time (before and after delivery) for 
the count variable “IZ number.” The results of the 
analysis showed that there is a statistically sig-
nificant decrease of the number of innervation 
zones (mean = 0.62, 95%CI [−1.03: −0.21]) in 
the right ventral quadrant of the EAS in women 
who have had mediolateral right episiotomy. 
Statistically significant changes of the number of 
innervation zones were not observed in the cases 
of cesarean section or vaginal delivery with spon-
taneous lacerations.

Knowledge of the pre-partum distribution of 
IZs allows gynecologists and obstetricians to 
evaluate the risk of episiotomy and to choose the 
side where to perform it in case it would be 
deemed necessary at the time of delivery. This 
knowledge, which can be obtained with a dispos-
able probe and a minimally invasive surface 
EMG pre-partum test, is expected to reduce the 
consequences of episiotomy.
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Impact of Delivery on the Anal 
Sphincter Innervation

Kristina Drusany Starič, Vita Zacesta, 
Adolf Lukanović, and Corrado Cescon

Several studies demonstrated that there is a sig-
nificant correlation between external anal sphinc-
ter (EAS) damage during vaginal birth and 
subsequent development of anal incontinence 
[1]. The EAS is innervated by the somatic and 
autonomic nervous system, which is regulated 
from higher centres. Coordinated operation 
enables continence and excretion of faeces and 
flatus. The motor neurons that innervate the EAS 
muscles originate from the spinal segment from 
S2 to S4. Somatic nerves originate from the spi-
nal cord and anterior and posterior roots, which 
merge into the spinal nerve. When it comes out of 
the intervertebral foramen, it splits into anterior 
and posterior branches [2]. The autonomic ner-
vous system forms the pelvic plexus. Somatic 
nerves form the pudendal nerve. The pudendal 
nerve is most described as consisting of the ante-
rior branches of the spinal nerves from S2 to S4. 
Research describes that innervation may occur 
from S1 rather than S4, meaning that the nerve is 

composed of anterior branches from S1 to S3 [3]. 
All the fibres form the main trunk—the pudendal 
nerve—which continues its way through the pas-
sage n. ischiadicus and then through the fossa 
ischiorectalis. Its branches innervate the EAS.

To date, pelvic floor nerve research 
has been invasive, based on intramuscular 
EMG.  Intramuscular EMG is performed with 
needles, thus is a painful examination, so it is 
rarely performed, especially in healthy people. 
Therefore, relatively little is known about pel-
vic floor innervation in healthy people, about 
the asymmetric innervation of the EAS. There is 
ongoing discussion about the diversity between 
individuals, but little about the diversity between 
the left and right side in them [4]. Recently, 
advanced methods have been developed to try to 
answer the question whether the innervation of 
sphincters is symmetrical or asymmetrical. If the 
innervation is predominant on one side, a damage 
to the nervous system on the same side would lead 
to a complete damage of the sphincter function. If 
the innervation is symmetrical, a damage on one 
side would lead to a reduction of functionality to 
50%. If the injury is on the opposite side, in case 
of asymmetric sphincter innervation, the damage 
would be negligible [5]. It is likely that despite the 
anatomical symmetry of innervation, nerve func-
tion is asymmetric in some individuals, as in some 
other organs, e.g., in the oesophagus [6].

The results of a recent research showed that 
approximately 20% of external anal sphincters 
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are asymmetrically resuscitated and their func-
tion is symmetrical [5]; schematic examples of 
possible innervation are shown in the Fig. 7.1.

A new non-invasive method—surface electro-
myography (sEMG)—has been shown to be use-
ful to detect the innervation pattern of EAS.

Surface EMG is, compared to needle, a mini-
mally invasive method. The sEMG signal is the 
sum of electrical contributions from individual 
muscle motor units (MUs) of the muscle detected 
by minimally invasive electrodes located on the 
surface of the rectal probe. The most common 
arrangement for surface sensing EMG signals is a 
bipolar configuration that detects the difference 
between the signals of two electrodes placed on 
the same muscle at a certain distance, usually 
along the direction of the fibres. By summing the 
signals of electrical activity, we can obtain infor-
mation on the location of the innervation zones 
(IZ) of motor units from multi-channel EMG sig-
nals [7]. This method of detection has been used in 
many studies to assess the function of the EAS 
using different probes and different electrode 
placements. Due to improvements in surface EMG 
technology and accuracy, variability in skeletal 
muscle innervation was found among subjects [5, 
8]. Modern signal processing techniques enable 
the interpretation of information on the locations 
of IZ from multi-channel EMG systems [9].

Recognition of the distribution of IZ by the 
eye has been shown to be reproducible during 
measurements on different days [10]. Clinical 
electrophysiological studies can identify the IZ 
of the EAS [7, 8, 11]. They discovered exception-
ally large variations between individuals. A stan-

dard pattern of EAS innervation was not found 
[10, 12].

The latest method, which automatically 
detects signals, was first tested on simulated sig-
nals, and then experimentally lives on 150 sub-
jects. It has been found to be suitable for motor 
unit (MU) detection but has not been used in 
major studies to date [9].

During one measurement 5–15 active MUs 
that are on the surface and have the longest action 
potentials can be displayed. EMG cannot show in 
what order the IZ is distant from the probe; only 
their position with respect to the position of the 
electrodes can be recognised.

7.1  Case Study: Changes 
of External Anal Sphincter 
Innervation Pattern After 
Delivery

Kristina Drusany Starič, Vita Zacesta, 
Adolf Lukanović and Roberto Merletti

Univerzitetni Klinicni Center Ljubljana, 
Ginekološka Klinika, LjubljanaSlovenia
Riga Stradins University, RigaLatvia
Lisin, Politecnico Di Torino, TorinoItaly

Mediolateral episiotomy is the commonly used 
obstetrical intervention, usually performed on the 
right side with the aim to facilitate the delivery.

The aim of this study was to show variability of 
innervation among population and the impact of the 
episiotomy on the innervation of the anal sphincter.

a b cS2

S3

S4

S2

S3

S4

S2

S3

S4

Fig. 7.1 The innervation of the anal sphincter is unique in every individual. On picture (a), the innervation is predomi-
nantly from the right, on picture (b) it is symmetrical and on picture (c) it is predominantly on the left site
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The signals were detected with a probe devel-
oped by the LISiN, Politecnico di Torino, which 
consists of a plastic support with an electric cir-
cuit including 16 silver electrodes equally spaced 
along the circumference of the probe (Fig. 7.2). 
With the probe the electrical activity of a small 
portion closer to the probe of the anal sphincter is 
measured. On Fig. 7.2 the reconstruction of the 
MU and IZ is shown. On Fig. 7.3 two examples 
of the reconstruction of IZ of the anal sphincter 
are shown. With this method the proximity of the 
IZ to the anal canal cannot be determined.

The study took place in University Medical 
Centre in Ljubljana, Slovenia, and Department of 
gynaecology and obstetrics, Division of 
Gynaecology and Stradins University in Riga, 
Latvia. The study was double blind, and it was 
approved by Republic of Slovenia National 
Medical Ethics Committee.

Data from the 33 primiparous women with 
subsequent right mediolateral episiotomy at 

labour were analysed. EMG measurements were 
performed with a disposable rectal probe at the 
28th to 34th gestational week and 6–8  weeks 
after delivery. The IZs of single MU were identi-
fied by means of a recently developed signal pro-
cessing technique [9]. Women were divided into 
three groups according to the distribution of IZ 
pre-partum: innervated predominantly left, sym-
metric or right.

Eighteen subjects were predominantly inner-
vated left, 6 were symmetric and were predomi-
nantly right. The measurement of the IZs showed 
that in women with a prevalence of IZ on the 
right, a statistically significant reduction of the 
number of IZs was observed after delivery 
(Wilcoxon signed-rank test, p  =  0.0156), while 
predominantly left or symmetric innervated 
women did not show any changes in their inner-
vation pattern as is shown in Fig. 7.4.

sEMG measurement proved that the innerva-
tion pattern is individual and often asymmetric. 

Fig. 7.2 On the left side, a probe with 16 electrodes for 
the detection of electromagnetic activity is shown. On the 
right site, the reconstructed motor units are shown. 
Innervation zones are shown as black dots as a part of 

motor units, and the propagation of the impulse is shown 
as a red half circle. The location of the motor unites is 
determined by the sequential number on the probe. V ven-
tral, D dorsal, L left, R right
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Similar results were obtained also in other stud-
ies [5, 13–15]. It was not only proved that the dif-
ference of innervation exists between the subjects 
but also the innervation is different on the left and 
right side in the same subject. If the episiotomy 
was performed on the predominantly innervated 
side of the sphincter, it caused a significant dam-
age to the innervation of the EAS as also shown 
on Fig. 7.5.

If innervation of EAS is from the side of episi-
otomy, it can be damaged by the procedure, 
which results in impaired function even if there is 
no anal sphincter injury (Fig. 7.6).
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Fig. 7.3 The images on 
the left side show the 
EMG patterns. In the 
middle of the pattern, 
the green and orange dot 
show position of the 
innervation zone. The 
same innervation zones 
are shown on the right 
figures. The location of 
the motor unit is 
described by the 
sequential number of the 
electrode. V ventral, D 
dorsal, L left, R right
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Fig. 7.4 Comparison of the three groups of patients; the 
total number of the IZ measured by the sEMG is presented 
with box-plots. The blue boxes show the IZ before the 
delivery and the white ones after the delivery. The median 
value is shown with the red stripe. Significant loss of IZ 
zones is shown with the asterix
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7.2  Conclusion

In this chapter, intra- and inter-subject diversity 
of external anal sphincter innervation was proved. 
The reduced innervation under the episiotomy 
has been proven by diminishing of IZ after the 
delivery. Obtaining the information about the 
innervation pattern before delivery could help the 
obstetricians to choose which side would be pref-
erable for the episiotomy and presumably reduce 
the incidence of anal incontinence.
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Fig. 7.5 The position of right mediolateral episiotomy in 
relation to anal sphincter. The quadrants are described as 
RV right ventral, LV left ventral, RD right dorsal, LD left 
dorsal

a b

c d

nerve
branch

episiotomy

EAS muscle

Fig. 7.6 The examples of innervation patterns of the anal 
sphincter are shown. In the patterns (a) and (c), episiot-
omy does not interfere with innervation. In the patterns 

(b) and (d), there is danger of nerve injury with episiot-
omy and subsequently reduced innervation of external 
anal sphincter
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Suburethral Slings
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and Javier Romero Otero

Bulbourethral slings were designed to be an alter-
native to artificial sphincters in the treatment of 
PPI.  Since their appearance, RTS have been 
widely used for the treatment of stress inconti-
nence in men, with a majority use in cases, as pre-
viously mentioned, in mild-to-moderate PPI and 
no previous history of RT. However, most of the 
available evidence is a short, retrospective, one-
center series, with important differences in the 
definition of “improvement” and “cure” [1, 2].

There is only one systematic review of the lit-
erature published in 2016 regarding PPI treat-
ment [3] and few nonsystematic reviews of the 
surgical treatment of PPI [4–6]. This again dem-
onstrates the lack of quality evidence regarding 
the use of these devices.

8.1  AdVance/AdVanceXP

The AdVance sling (Boston Scientific) was intro-
duced in 2007. It is the most widely used retro-
urethral transobturator sling. It consists of a 
polypropylene mesh which is placed under the 
membranous urethra through a transection of the 
centrum tendineum by a transobturator approach. 

The procedure was initially demonstrated in a 
cadaver series, which showed that the proximal 
urethra was repositioned into the pelvic outlet 
3–4  cm with a retrograde leak point pressure 
(RLPP) greater than 60  cm H2O following ten-
sioning of the mesh. It was theorized that the 
AdVance sling action is multifactorial by relocat-
ing the posterior urethra as well as sphincter 
region into its original position, an increase of the 
venous sealing effect, and an increase of the 
functional urethral length [2].

In 2010, the second generation of the AdVance 
male sling (AdVanceXP) was introduced. It 
incorporated mesh barbs to limit sling slippage 
and loosening. This device is currently available 
in Europe and Australia but has not been approved 
for use in the United States by the Food and Drug 
Administration (FDA).

Follow-up for the AdVance sling is still short. 
Mid-term outcomes have shown durable results 
compared with initial reports. In their original 
study, Rehder and Gozzi reported a cure rate of 
40% and an improved rate of 30% [2]. More 
extended follow-up has been described. In 2012, 
Rehder and colleagues reported 3-year outcomes 
following AdVance sling placement (mean: 
40.1  months of follow-up) on 156 consecutive 
patients [7]. Patients were defined as having mild 
(1–2 pads/day), moderate (2–4 pads/day), or 
severe (5 pads/day) incontinence. Most patients 
(64.1%) had mild or moderate incontinence, 
whereas 35.3% had severe incontinence. Success 
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was defined as cured (0–1 pad for security rea-
sons only) or improved (1–2 pads per day, a 50% 
reduction in daily pad usage from baseline). The 
durable cure rates reported were 53.8% at 
12 months and 53% at 36 months. Overall suc-
cess rates were 76.9% and 76.8% at 12 and 
36  months, respectively. Complications were 
common, but most of them are mild and tran-
sient, including perineal pain (50.0%), urinary 
retention (9.0%), and dysuria (4.5%).

The authors reported an extended outcome 
analysis on 102 patients followed for an average 
of 36.2 months with similar definitions for suc-
cess [8]. Overall success at final follow-up was 
62% (40% cured and 22% improved). These 
results did not confirm the durability reported by 
previous series.

There is a single-center prospective study 
which compares AdVance and AdVanceXP, with 
a total of 221 patients (121 in AdVance arm and 
110 in AdVanceXP) [9]. The cure rate was higher 
in AdVanceXP arm (65.9% vs 46.2%), but 
median follow-up is shorter (12  months vs 
25  months). Rate of improvement is similar in 
both arms of study (23.1 for AdVance vs 24.4 for 
AdVanceXP). It seems that new AdVanceXP is 
more effective than the first device from Boston 
Scientific, but a longer follow-up is needed.

Another single-center study compares, in 124 
mild to moderate PPI patients, AUS and AdVance 
(48 and 76 patients, respectively) [10]. A cure 
rate (0–1 pad) of 88.2% for AdVance and 87.5% 
for AUS was achieved. There was an important 
difference in follow-up time, with a median of 
24 months for AdVance and 43 months for AUS.

8.2  Virtue Male Sling

The Virtue male sling (Coloplast, Denmark) is a 
quadratic retrourethral transobturator male sling 
that has four sling arms. The first study reporting 
outcomes was in 2014 [11]. They compared an 
implantation with a fixed anchoring technique 
with initial trials using a technique without fixa-
tion. The authors found objective success rates 
(defined as >50% weight reduction in standard-
ized pad testing) of 79.2% compared with 41.9% 

in the initial patient cohort. Similarly, median 
reduction in pad weight was 88.3% after a fol-
low- up of 12 months compared with 51.1% in the 
initial cohort.

Recently, several studies addressed the out-
come after Virtue male sling placement. McCall 
et al. [12] reported outcomes of 32 patients after 
a median follow-up of 55  months. A 22% of 
patients underwent sling excision due to chronic 
pain (7%) or continence failure. Notably, the 
authors found increased failure rates in previ-
ously irradiated patients. Due to an overall failure 
rate of 68%, the authors concluded that Virtue 
male sling implantation should not be 
recommended.

A more recent prospective 2-center study with 
23 mild to moderate PPI patients showed an 
improvement of daily urine loss based on 24-h 
pad testing [13]. The authors stated that the posi-
tive results remained stable throughout the fol-
low- up period of 36  months. The overall 
complication rate was 58.6% and, in all cases, 
has a Clavien I event.

8.3  I-STOP TOMS

I-STOP TOMS (CL Medical, Lyon, France), 
which consists in a four-arm transobturator male 
sling, is an adapted version of the two-arm 
TOMS.  The classical implantation procedure 
consists of a perineal access incision followed by 
exposure of the bulbospongiosus muscle, without 
dissecting the central tendon. The bulbar urethra 
is not detached from the perineum, and urethral 
repositioning does not occur. The sling is placed 
over the muscle (which makes a difference from 
other slings) and compresses at the bulbous ure-
thra by suspending through the transobturator 
foramen.

In a prospective, multicenter study of 103 
patients with a follow-up for at least 12 months 
after the implementation of I-STOP TOMS, a 
59.4% of the patients were cured (completely 
dry), while 87% showed improvement. No acute 
urinary retention or mesh erosion occurred; 
 however, wound infection occurred in 2% of 
patients [14].
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There is one long-term study of a median 
59 months of follow-up for 100 patients after the 
implementation of the I-STOP TOMS with mild 
to moderate incontinence (24-h pad test <400 g). 
The cure (completely dry) rate after 1 year was 
40% (77% “socially continent” which was up to 
1 pad) in 1 year. This rate decreased to 15% (22% 
socially continent) of dry patients after 5 years of 
follow-up. So the long-term treatment effect does 
not appear to be good [15].

Recently, a new technique of placing the 
I-STOP TOMS sling on the superficial fascia was 
introduced. Of the 34 patients who could be fol-
lowed up for 1 year, 52.9% were pad-free, while 
73.5% showed improvement [16].

More data is necessary to determine the exact 
durability and success rates that can be expected 
by a general urologist performing this procedure 
with either version of the AdVance sling. It will 
be interesting to review 5- and 10-year outcomes 
following AdVance sling placement when they 
become available.

Of the transobturator retrourethral sling 
devices, most studies reported on the AdVance 
sling, which has relatively good outcomes. In 
particular, good results can be expected in 
patients who have good residual sphincter func-
tion, no previous treatment with RT, and mild to 
moderate PPI. Overall, relatively few complica-
tions occur and most of them are mild.

One disadvantage is that adjustment is impos-
sible after surgery, and the success rate of the sur-
gery may not be good in patients who previously 
had radiation treatment, those with severe PPI, or 
those who have a defect in the sphincter function 
[10]. However, there is evidence that re-treatment 
with a second sling is feasible and secure, and 
there is no need to remove the previous sling [17].

8.4  Case Study: Suburethral 
Sling for Male Urinary 
Incontinence—Our 
Experience and Results

Due to the lack of solid evidence on which is the 
best sling for patients with PPI, in our center we 
developed experience in the use of the 

AdVanceXP and the Virtue. Our intention was to 
review our functional results in the short and 
medium term (2, 12, and 24 months), as well as 
the safety profile, and thus adapt the treatment to 
the best practice in our environment.

A retrospective, single-center analysis of 
patients with mild to moderate stress urinary 
incontinence (less than 400  g in pad testing) 
undergoing suburethral sling (AdVanceXP or 
Virtue) between 2013 and 2017, at the Hospital 
Universitario 12 de Octubre, in Madrid (Spain). 
There is a total of 32 patients that completed fol-
low- up (11 treated with AdVanceXP sling and 21 
patients with Virtue sling). We made a descriptive 
analysis of rate of success (1 security pad/day) at 
2, 12, and 24 months, as well as rate and severity 
(measured by Clavien-Dindo classification) of 
complications.

There were 32 patients with an average age of 
69  years, checking the homogeneity between 
both groups for the demographic characteristics. 
90.6% (n = 29) had stress urinary incontinence 
due to a prostate adenocarcinoma treated by radi-
cal prostatectomy, 6.25% (n  =  2) secondary to 
endourological surgery of the BPH and 3.1% 
(n = 1) secondary to pelvic trauma (to remark all 
patients with both endourological surgery and 
trauma SUI were treated with Virtue sling). No 
patient had a previous history of radiotherapy. 
Two patients (6.25%) have a previous history of 
cervical sclerosis (previously treated by endo-
scopic urethrotomy), one being treated with 
Virtue and the other with AdVanceXP. The pad 
test prior to surgery was 236 cc (±135) combin-
ing both groups of study, 270 cc (±136) for the 
Virtue sling group, and 175  cc (±118) for the 
AdVanceXP sling group.

The continence rate (described as 0–1 security 
pad/day) at 2  months after surgery was 62.5%, 
74% after 12 months, and 78.5% after 24 months 
of follow-up for the total of the RTS patients. In 
the AdVanceXP group, we observed an 81.8% rate 
of continence at 2 months, 91% after 12 months, 
and the same rate, 91%, at 24 months. In the Virtue 
sling group, we observed a 52.4% of continence at 
2 months, a 66.6% after 12 months, and a 71.4% 
after 24  months of follow-up. There was one 
patient who was treated with a Virtue sling who 
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underwent to the implantation of an AUS during 
follow-up. None of our patients was retreated with 
a second sling. Both patients with previous history 
of cervical sclerosis achieved continence.

If we focus in the complications rate, we 
observed that a 21.8% (n = 7) of the patients pre-
sented any postoperative complications. In the 
group of the AdVanceXP sling, there were com-
plications in two patients (18.2%), one of them 
being classified as Clavien III (urinary outlet 
obstruction) that required surgical treatment (ure-
throlysis) and the other one, a mild complication, 
classified as Clavien I. In the Virtue sling group, 
a total of five patients (rate of 23.8%) presented 
complications, being all mild, with a Clavien I 
classification. One Virtue patient needed the 
implementation of an AUS due to lack of effi-
cacy. The sling was not previously removed, and 
the patient achieved continency.

8.5  Discussion

Our results appear to be consistent with pub-
lished evidence regarding their effectiveness in 
treating mild to moderate PPI. Although we have 
been guided by previous experiences when 
choosing the sling to be implanted and the patient 
profile, both study groups are similar in charac-
teristics, so it seems that, despite the evident limi-
tations of the study, they may be comparable 
groups. Due to previous results by other authors, 
we have not included patients previously submit-
ted to radiotherapy [18]. However, two patients 
with urethrovesical anastomosis sclerosis were 
included, who subsequently had good continence 
results. In general, the main limitation of the 
studies is the lack of uniformity when defining 
the cure, since, although the objective must be 
that the patient is completely dry, it seems impor-
tant to measure QoL of the patient after the pro-
cedure and to demonstrate an improvement, as 
many of the studies do not focus on QoL out-
comes but in urine volume loss.

Regarding the results obtained, although in 
the literature about Virtue sling we see that there 
are studies that objectify acceptable rates of con-

tinence [11, 13], the rates of complications seem 
to be high, particularly in the study by McCall 
et al. [12], since a 22% of explant rate is remark-
able. In our case, we did not need to perform any 
explants, nor have we reported any case of sec-
ondary chronic pelvic pain.

While it is true that we have had a more seri-
ous complication in the AdVanceXP group, the 
overall complication rate appears better than in 
the Virtue group. Furthermore, in the long term, 
the cure rate is excellent and is maintained over 
time (up to 24 months or follow-up).

In our center we have no experience with the 
I-STOP TOMS, but the results reported in the lit-
erature present a similar safety and effectiveness 
profile.

The indications for the use of RTS are being 
established little by little, being included in the 
clinical reference guidelines for patients with 
mild to moderate PPI who have not received 
radiotherapy [1, 19]. The challenge for the com-
ing years will be to finish defining the patient 
population that can benefit from this surgical 
treatment for PPI, as well as to standardize the 
results reported to discern which sling is the best 
for our patient.

8.6  Conclusion

The suburethral transobturator sling is an estab-
lished treatment of male urinary incontinence for 
selected patients (mild to moderate SUI). It has a 
good security profile and has a demonstrated 
effectiveness. Although more standardization in 
the studies is needed for acquiring better evi-
dence in terms of effectiveness, it is a good thera-
peutic option for selected patients.

There are several different sling options avail-
able, and we have tested two of them in a single- 
center study. Although both the AdVanceXP sling 
and the Virtue sling have adequate functional 
results and an acceptable complication rate, it 
seems that more quality comparative studies and 
randomized clinical trials are needed between the 
different devices to determine which one to use in 
each single patient.
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Adjustable Transobturator Male 
Systems

Enrico Ammirati, Paolo Geretto, 
and Alessandro Giammò

Post-prostatectomy incontinence (PPI) is a com-
mon drawback of prostate surgery. In a large 
SEER cancer registry review, Kim et al. collected 
data on 16,348 men aged over 66 that had under-
gone radical prostatectomy; of them 1057 (6%) 
underwent at least 1 incontinence surgical proce-
dure [1].

It has been hypothesized that the urethral 
sphincter complex and the supporting structures 
of the membranous urethra play a role in PPI. The 
urethral sphincter is made of two main compo-
nents: an internal smooth muscle for passive con-
tinence and an external skeletal muscle for active 
continence. The finding of a positive coaptive test 
(a circumferential complete closure of the urethra 
on command at cystoscopy) usually implies the 
integrity of the muscle tissue with a good blood 
supply and innervation. Bladder neck sparing 
surgical techniques aim to reduce the damage to 
the internal sphincter muscle, maintaining a bet-
ter passive continence and with a lower rate of 
PPI.  The supporting structures of the membra-
nous urethra comprehend an anterior compart-
ment, a posterior compartment, and the pelvic 
floor. The anterior urethral support structures are 
the pubo-vesical ligament, the pubo-prostatic 
ligament, and the tendinous arch of the pelvic 
fascia; they keep the bladder neck and sphincter 

complex in position, close to the symphysis 
pubis. The posterior urethral support are 
Denonvilliers’ fascia, the central perineal tendon, 
and the levator ani complex. Above this fascial 
plane, the pelvic floor, made up of the levator ani 
muscle with its surrounding fascia, represents the 
third urethral support. Many surgical procedures 
involve anterior, posterior, or total anatomical 
reconstruction of these structures to ameliorate 
continence results. With an analogy to the female 
population and the hammock theory, it has been 
hypnotized that after prostate surgery, a certain 
urethral hypermobility may arise due to the lack 
of anatomical supports of the bulbar urethra. The 
use of male slings was introduced after the stud-
ies of Burnett and Mostwin, demonstrating that 
the contraction of the external sphincter was 
associated with an upward movement of the 
sphincter complex [2, 3]. The first male sling was 
described by Kauffmann et al. in 1970, and many 
years thereafter Schaeffer et  al. published their 
results of the implant of a bulbourethral sling for 
the treatment of PPI on 64 patients, with a 56% 
dry rate and a 27% revision rate [4, 5].

Even though the artificial urethral sphincter 
(AUS) represents the reference standard tech-
nique with a high continence rate up to 86%, the 
high costs, postoperative complications, and revi-
sion rates of the AUS favored the development of 
new devices in form of male slings and compres-
sive devices [6]. New-generation slings can be 
distinguished between adjustable and fixed 
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 suburethral transobturator slings. The main 
advantage of adjustable slings is the possibility of 
an easy post-implant tensioning to provide fur-
ther urethral compression in case of persistent or 
recurrent PPI after sling implant. The mainly 
employed adjustable devices are Argus and Argus 
T (Promedon SA, Cordoba, Argentina), ATOMS 
(Adjustable Transobturator Male System, 
A.M.I. GmbH, Feldkirch, Austria), and ReMeEx 
(Readjustment Mechanical External, Neomedic 
International, Barcelona, Spain). Argus T and 
ATOMS are transobturator male slings, whereas 
Argus and ReMeEx are retropubic slings.

Argus and Argus T are both adjustable subure-
thral compressive male slings: the first is posi-
tioned with a retropubic approach and the second 
through the obturator foramen. The system is 
made of a central silicone foam pad that is posi-
tioned above the bulbouretralis muscle compress-
ing the urethra and two silicone arms made of 
multiple small conical elements. A ring (washers) 
is fixed on each cone column to fix the device in 
place and with the right tensioning, usually up to 
a retrograde leak point pressure of 40–45 cmH2O; 
the ring is placed against the rectus sheath for the 
Argus system and against the fibromuscular tis-
sue of the obturator foramen for the Argus T sys-
tem. The system can be progressively tensioned 
through a small skin incision under local anesthe-
sia, and it can be de-tensioned thereafter, even if 
with a little difficulty.

Hübner et  al. published the results of the 
implant of the retropubic Argus male sling on a 
cohort of 101 patients with a median follow-up of 
2.2 years. The dry rate was 79.2% with a global 
reduction in 20 min pad test from a mean value of 
30.9 g (1–117) to 2.2 g (0–90) (p < 0.01) and an 
increase in I-QoL score from the initial mean 
value of 28.8 (14.5  +  61.8) to 63.2 (16.4–115) 
(p < 0.001). Tensioning of the sling was required 
in 39 patients (38.6%); further second, third, and 
fourth tensioning were required in 6.9%, 3%, 
1%, respectively. Complications included 14.9% 
transient perineal discomfort or moderate pain, 
5% intraoperative bladder perforations, and one 
case of perineal infection treated conservatively; 

explant rate was 15.8% due to urethral erosion or 
infection [7]. Bochove-Overgaauw et  al. 
described the results of a cohort of 100 patients 
subjected to Argus implantation with a median 
follow-up of 27  months (14–57), including 41 
patients with severe incontinence, using 6–10 
pads/day. The overall success rate at last follow-
 up was 72%, with a dry rate of 40%; dry rates in 
mild, moderate, and severe incontinence were 
62%, 44%, and 28% respectively. A tightening 
revision procedure was required once in 24 
patients, twice in 7, and thrice in 1. Complication 
rate was 55% with an explant rate of 11% due to 
infection (6%), bladder/urethral erosion (3%), 
sling rupture (1%), and pain (1%). Radio-treated 
patients had worse continence results and secu-
rity profile, with a lower success rate (15% vs 
79%) and a higher revision rate (67% vs 26%), 
sling explant rate (27% vs 8%), complication rate 
(60% vs 54%), and post-implant urethral stric-
tures (20% vs 11%) [8].

The results of the retropubic Argus sling were 
compared with those of the transobturator Argus 
T by Loertzer et al. on a cohort of 106 patients 
(74 implanted with the classic Argus and 32 with 
Argus T) with a median follow-up of 44 months 
(24–64). Dry rate was 33.3% after Argus classic 
implant and 11.8% after Argus T (p = 0.114). The 
authors did not observe any statistically signifi-
cant difference between Argus classic and Argus 
T in postoperative daily pad use (1.8  ±  1.6 vs 
1.9 ± 0.9, p = 0.336) with a reduction of >50% in 
pad use in 76.9% and 64.7%, respectively. When 
observing the 24-h pad test, however, there was a 
significant better reduction after Argus classic 
implant (postoperative 24-h pad test 71 ± 162 g 
vs 160 ± 180 g, p = 0.066). Readjustments were 
required in 89.8% of the Argus classic subgroup 
and in 76.9% in the Argus T subgroup. 
Intraoperative complications were more frequent 
during Argus classic implant (23% vs 0%, 
p < 0.01), and postoperative complications were 
higher for Argus T implant (25.7% vs 60.6%, 
p = 0.044). Argus T implant showed a higher rate 
of inguinal pain (VAS 0.7  ±  0.9 vs 1.6  ±  1.8, 
p = 0.033), without statistical differences for per-
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ineal pain (1.1 ± 1.5 vs 1.7, p = 0.427), scrotal 
pain (0.6 ± 1.1 vs 2.1, p = 0.29), and pubic pain 
(0.5 ± 0.8 vs 1.0 ± 1.3, p = 0.125). Explantation 
rate was higher for Argus T (14% vs 23.3%, 
p = 0.371) [9]. Cunha Lima compared the results 
of the transobturator adjustable Argus T sling 
with the fixed transobturator Advance male sling 
in a randomized clinical trial. They implanted 11 
Argus T slings and 11 Advance slings with 
18  months follow-up. Social continence (0–1 
pad/day and 24-h pad test <50 g) was reached in 
45.5% in the Advance group and 77.8% in the 
Argus T group; only patients in the Argus T group 
had a statistically significant improvement in the 
24-h pad test (Argus T from 674.44 ± 763.78 to 
97  ±  218.6, p  =  0.038; Advance from 
620.91 ± 422.64 to 561.45 ± 890.09, p = 0.386). 
In accordance to continence results, patients in 
the Argus T group experienced a higher satisfac-
tion degree (81.8% vs 36.4%) [10].

Chung et  al. compared the personal patient 
choice between an adjustable and a fixed transob-
turator sling. Patients refusing an AUS implant 
were offered the choice to choose between an 
adjustable sling (Argus) and a fixed transobtura-
tor sling (Advance): 25 men (57%) underwent 
adjustable Argus implant and 19 (43%) a fixed 
Advance sling. The majority of patients asked for 
an adjustable sling because of the advantage of 
modulation in case of persistence of incontinence 
in the postoperative time with a simple procedure 
under local anesthesia. Patients choosing the 
fixed Advance sling preferred the single-incision 
design of the sling and the mechanism of action 
of the repositioning of the urethra (rather than a 
compressive effect) that may reduce the risk of 
retention and urethral complications. Continence 
results were comparable with social continence 
rates of 92% in the Argus group and 84% in the 
Advance group (p = 0.45) and a similar subjec-
tive satisfaction rate on a five-point scale (4.5 for 
Argus and 4.3 for Advance, p = 0.36) [11].

The ATOMS system is an adjustable transob-
turator compressive device in the form of a sling 
with a working mechanism similar to the 

AUS.  The main differences are that the device 
does not compress the urethra circumferentially 
and that it is designed for postoperative adjust-
ments. The device is made of a silicone cushion 
that is placed over the bulbouretralis muscle, 
compressing the urethra, anchored to two macro-
porous monofilament polypropylene mesh arms 
that are sutured to the device after the transobtu-
rator passage. The cushion is connected to a tita-
nium port that is placed in the scrotum for the 
third-generation device, allowing intraoperative 
filling up to pressure equalization and postopera-
tive adjustments with a percutaneous injection of 
saline solution until continence is reached.

In a retrospective series, Giammò et al. evalu-
ated the results in terms of efficacy and safety on 
a cohort of 52 patients with a mean follow-up of 
16.7  months (range: 2.7–35.6). This population 
had a high prevalence of previous incontinence 
surgery (57.7%; in 26 cases a ProACT device, in 
1 case an artificial sphincter FlowSecure, in 2 
cases both a ProACT device and an artificial 
sphincter AMS800, in 1 case both an intra- 
urethral bulking therapy and subsequently a 
ProACT) and a relatively low rate of radio-treated 
patients (11.5%). At last follow-up dry rate was 
30.8%, >50% improvement rate was 59.6%, and 
social continence rate was 73.1% (use of 0 or 1 
security pad/day). Subgroup analysis evidenced 
that there is no statistically significant difference 
with regard to complete dryness and social conti-
nence between RT and non-RT patients 
(p  =  0.99–p  =  0.99) and between patients with 
and without previous urethral surgery (p = 0.56–
p = 0.98); there is a statistically significant differ-
ence with regard to complete dryness (p = 0.04) 
but not to social continence (p = 0.49) between 
patients with and without previous incontinence 
surgery. Complication rate was 19% without epi-
sodes of device infection or device explantation 
(five cases of displacement of the scrotal port and 
surgical replacement, two cases of catheteriza-
tion difficulties and difficulty to deflate the 
device, one case of epididymitis and concomitant 
superficial wound infection) [12].
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9.1  Case Study: Implant of Atom 
System for the Treatment 
of Postoperative Male Stress 
Urinary Incontinence—An 
Italian Multicentric Study

Alessandro Giammò, Enrico Ammirati, 
Giuseppe Morgia, Sandro Sandri, Carlo Introini, 
Giorgio Canepa, Luca Timossi, Cristina Rossi, 
Cristina Mozzi and Roberto Carone

Città Della Salute E Della Scienza Di Torino, 
Unità Spinale Unipolare-CTO-SC Neuro-
Urologia, Torino, Italy
Azienda Ospedaliera Universitaria Policlinico 
Vittorio Emanuele, Dipartimento Di Urologia, 
Catania, Italy
Asst Ovest Milanese, Ospedale Fornaroli Di 
Magenta, Magenta, Italy
Ente Ospedaliero Ospedali Galliera, 
Dipartimento Di Urologia, Genova, Italy
Ospedale Evangelico Internazionale, 
Dipartimento Di Urologia, Genova, Italy
ASL Alessandria, Ospedale San Giacomo Di 
Novi Ligure, Dipartimento Di Urologia, Novi 
Ligure, Italy

Giammò et  al. extended the experience with 
ATOMS implant in a national multicentric study 
enrolling 98 patients with a median follow-up of 
21.5  ±  18.38  months. This population had a 
higher incidence of adjuvant radiotherapy 
(14.3%) and a lower previous incontinence sur-
gery rate (31.6%). The study population had 
prevalently a low to medium grade of inconti-
nence (39.8% mild incontinence, 50% moderate 
incontinence, and 10.2% severe incontinence). 
Median surgical time was 47.00 ± 13.50. Median 
refilling number was 1  ±  3, and median total 
cushion filling volume was 10 ± 8. Dry rate was 
47.96% and social continence rate was 79.59%, 
with a significant reduction in 24-h postoperative 
pad test (median 0 ± 100 g; p < 0.01) and 24-h 
postoperative pad count (median 1 ± 1; p < 0.01). 
Subjective benefit was demonstrated by a signifi-
cant reduction in ICIQ-UI SF questionnaire from 
a median value of 16 ± 2 to a median value of 
8 ± 4 (p < 0.01). A lower grade of incontinence 

was associated with a higher reduction in 24-h 
pad count and pad test (p  =  0.0019, p  <  0.01), 
whether a higher incontinence grade was associ-
ated with a lower dry rate (p = 0, 0001) and social 
continence rate (p  =  0.165). Radiotherapy and 
previous incontinence surgery seemed to have a 
negative impact on continence rate, with patients 
without a history of RT having a higher dry rate 
(p = 0.043) and social continence rate (p = 0.0244) 
and patients without a history of previous incon-
tinence surgery having a higher dry rate (<0.001) 
and social continence rate (p  =  0.0118). Even 
previous urethral surgery (urethrotomy and blad-
der neck resection) has a negative impact on dry 
rate (p  =  0.0069) and to social continence rate 
(p  =  0.0147). Complication rate was 33.7% 
(10.2% scrotal and perineal pain and numbness 
persisting >4 weeks, 10.2% scrotal port displace-
ment requiring surgical repositioning in six cases 
and removal of the entire device in four cases due 
to scrotal port erosion, 7.1% temporary scrotal 
edema, 6.1% transient dysuria treated with par-
tial deflate of the device, 2% superficial wound 
infection, removal of the device in one case due 
to the persistence of scrotal/perineal pain) [13].

9.2  Discussion

Results are in line with a systematic review of 
literature of Esquinas et al. on 20 different studies 
(13 retrospective and 7 prospective, of which 3 
multicentric) with 1393 patients. Mean dry rate 
was 67% (95%CI 0.61–0.72), and mean improve-
ment rate was 90% (95% CI 0.86–0.94), with a 
significative reduction of the pad count (mean 
−4.14, 95%CI −4.52/−3.76) and 24-h pad test 
(mean −443 g, 95%CI −482.6/−403.5 g). Mean 
total refilling number was 2.4 (95%CI 1.82–2.9). 
Subjective satisfaction was declared by 87% of 
patients (95%CI 83–89.8). Studies with a high 
percentage of radio-treated patients showed a 
lower dry rate (59%, 95%CI 54–64% vs 76%, 
95%CI 67–84, p = 0.014), but a similar improve-
ment rate than the rest (89%, 95%CI 81–95 vs 
92%, 95%CI 87–96, p  =  0.56). After a median 
follow-up of 20.9 months, they reported a 35.6% 
rate of transient postoperative dysesthesia 
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(95%CI 86.5–93.1) and a 16.4% complication 
rate (95%CI 12.1–21.2), with major complica-
tions in 3% (95%CI 2.8–9.5) [14].

Angulo et  al. compared the results of the 
ATOMS system with those of the ProACT in a 
systematic review. ProACT is an extra-urethral 
compressive device made of a silicone balloon 
that is positioned in a peri-urethral position under 
the bladder neck and that is connected to a tita-
nium port for postoperative modulation. Forty- 
one studies were eligible for this systematic 
review, with populations equivalent for baseline 
continence severity (pad count 5.05, 95%CI 4.8–
5.3 vs 4.6, 95%CI 3.9–5.3, p = 0.27) and propor-
tion of patients with previous incontinence 
surgery (16.1%, 95%CI 9.7–23.5 vs 11%, 95%CI 
5.05–18.6, p  =  0.29). Dry rate was higher in 
ATOMS implants than ProACT (68%, 95%CI 
62–73 vs 55%, 95%CI 47–63, p = 0.01) as well 
as the improvement rate (91%, 95%CI 87–94 vs 
80%, 95%CI 72–87, p = 0.007); pad count was 
lower after ATOMS implant rather than after 
ProACT (1.1 pads/day, 95%CI 0.9–1.3 vs 2.1 
pads/day, 95%CI 1.7–2.5, p < 0.0001) as well as 
mean differential pad test (−426  mL, 95%CI 
−462/−389 vs −211  mL, 95%CI −312/−111, 
p < 0.0001). On the other hand, the total number 
or refilling procedures was lower for the ATOMS 
system rather than for ProACT (2.4, 95%CI 1.9–
2.9 vs 3.5, 95%CI 3–3.9, p = 0.001). Even though 
follow-up was lower for ATOMS implants 
(20.8  months, 95%CI 22.7–28.7 vs 20.8 vs 
30.6 months, 95%CI 23–38.1, p = 0.02), ATOMS 
implants demonstrated a lower explant rate (5%, 
95%CI 2–9, vs 25%, 95%CI 19–31, p < 0.0001) 
with a higher proportion of working devices dur-
ing the first 3 years of follow-up. Global compli-
cation rate was lower after ATOMS implant, 
however without statistical significance (17%, 
95% CI 13–22 vs 26%, 95%CI 18–34, p = 0.067), 
and severe complication rate was similar for the 
two devices (4.2%, 95%CI 1.7–7.7 vs 10.4%, 
95%CI 3.15–20.7, p = 0.15) [15].

Ammirati et al. evaluated the ATOMS device 
also in neurogenic patients, in a retrospective 
cohort of eight male patients with neurogenic 
stress urinary incontinence and performing clean 

intermittent catheterization, four with myelome-
ningocele and four with cauda equine syndrome, 
with 12 months follow-up. A second refill of the 
device was required only in two cases with a low 
total filling volume (median 8 mL, IQR 6–8 mL). 
The device appeared to be effective even in such 
a fragile population, with all patients reaching 
dryness and a significant reduction in postopera-
tive 24-h pad test (from a median of 225 g, IQR 
180–275 to a median of 7.5  g, IQR 0–16.25, 
p < 0.05) and also in Qualiveen scores (from a 
median of 2.25, IQR 1.875–2.28 to a median of 
1.625, IQR 1.5–1.65, p < 0.05). Even if the fol-
low- up was limited to 12 months and the size of 
the cohort was small, there were no late postop-
erative complications in this pilot study. Any 
patient referred difficulty in performing clean 
intermittent catheterization, and there were no 
cases of device infection nor device removal [16].

The ReMeEx device is made of a monofila-
ment polypropylene suburethral mesh with a 
monofilament traction threads on each side; the 
monofilament sutures are delivered in the retro-
pubic space with a dedicated tunneler and are 
fixed to a mechanical regulator (varitensor) 2 cm 
above the pubis. The tension of the sling can be 
modulated postoperatively through a small skin 
incision under local anesthesia with a dedicated 
manipulator that allows to wrap the suture 
through the device.

In a multicentric European study involving 
seven centers, Sousa-Escandón et  al. evaluated 
efficacy and safety of ReMeEx implant on a 
cohort of 51 patients. Regulations were required 
in 46 patients during the early postoperative time, 
a second regulation was required in 44 patients, 
and 17 patients required more than one delayed 
regulation during follow-up. With an average 
follow-up of 32 months (16–50), continence rate 
was 64.7%, with a 49% dry rate and a 15.7% 
social continence rate (one security pad/day). 
Complications included one case of urethral ero-
sion of the mesh requiring removal, two infec-
tions of the varitensor that was removed tying 
together the extremities of the Prolene threads, 
five cases of intraoperative bladder perforation 
treated conservatively, and three mild perineal 
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hematomas; most patients experienced transient 
pain or perineal discomfort, treated with oral 
drugs [17].

Angulo et al. evaluated the efficacy and safety 
of the ATOMS device compared to the ReMeEx 
implant in a systematic review including 29 stud-
ies with a mean follow-up of 24.5 months (95%CI 
21.2–27.7). ATOMS and ReMeEx studies were 
homogeneous with regard to the population char-
acteristics (radical prostatectomy in 87.1%, 
95%CI 78.6–93.9 vs 95.6%, 95%CI 85.9–100, 
p  =  0.125; previous radiotherapy in 23.1%, 
95%CI 19.5–26.9, vs 23.9%, 95%CI 11.6–24.6, 
p = 0.126). Dry rate and overall improvement rate 
were higher after ATOMS implant than after 
ReMeEx implant (dry rates 69.3%, 95%CI 63.9–
74.4, vs 53.4%, 95%CI 42.2–64.3, p  =  0.008; 
improvement rates 90.8%, 95%CI 86.6–94.4 vs 
80.2%, 95%CI 71.5–87.8, p = 0.007). The mean 
number of modulations was similar for ATOMS 
device and ReMeEx device (2.4, 95%CI 1.9–2.8 
VS 2.7, 95%CI 1.5–3.8, p = 0.656). It is possible 
that the mechanical compression exerted by the 
sling could determine a reduced increase in intra- 
urethral pressure, as the sling can apply a force 
only from one side. On the other hand, the pecu-
liar compression of the bulbar urethra from the 
ATOMS device can determine a complex defor-
mation of the urethral walls that can increase the 
intra-urethral pressure according to the Laplace 
law; this design difference may be, at least in 
part, responsible for the better functional out-
comes after ATOMS implant. The safety profile 
appears to be slightly in favor of the ATOMS 
device with a lower complication rate (18.9%, 
95%CI 14.1–24.1 vs 35.8%, 95%CI 15.9–58.3, 
p = 0.096) and a lower explant rate (5.4%, 95%CI 
2.8–8.8 vs 13.9%, 95%CI 6.6–22.9, p = 0.027). It 
should be underlined that adjustments for the 
ATOMS system can be made with a simple per-
cutaneous injection in the scrotal port, whereas 
the ReMeEx device requires a small skin incision 
for tensioning the threads [18].

Generally, it can be stated that the overall 
quality of the studies on adjustable male slings is 
poor, with mainly retrospective series including a 
limited number of patients and with the lack of 

long-term follow-up. Most studies describe mid- 
term results on a single device, and we lack ran-
domized clinical trials comparing different 
devices that could help clinicians in deciding 
which is the best for a specific patient. According 
to the low quality of the studies regarding adjust-
able slings, functional outcomes are heteroge-
neous. Argus device is reported to give a dry rate 
ranging from 11.8 to 79.2%, while continence 
improvement (usually reported as “social conti-
nence” or >50% continence improvement) is 
higher and ranges from 64.7 to 92% [7, 8]. 
Transobturator approach (Argus T device) 
seemed to give lower functional results than ret-
ropubic approach (Argus classic) in a recent mul-
ticenter study [9]. Continence outcomes are 
generally satisfactory after ATOMS device 
implant as well. Literature reports dry rates rang-
ing from 30.8 to 67%, while improvement rate 
exceeds 90% in most studies [12–15]. However, 
the lack of direct comparisons between ATOMS 
and Argus devices does not allow to state clearly 
which device gives the best functional results. 
Oppositely, a recent systematic review by Angulo 
et al. seems to clarify the functional superiority 
of ATOMS device over the ReMeEx sling, which 
is reported to result in a dry rate of 53.4% and an 
improvement rate of 80.2% [18].

Along with clinical effectiveness, safety and 
complication rates are other paramount aspects to 
be considered. Argus device is associated with a 
complication rate ranging from 20 to 60%. Most 
of the complications described in literature are 
mild and transient (such as temporary surgical 
site discomfort and pain or minor perineal hema-
toma). Explantation rate is about 15% in all stud-
ies, even though transobturator approach (Argus 
T) seems to be associated with a higher explanta-
tion rate than retropubic approach (Argus clas-
sic). Argus T is related to higher postoperative 
complications as well, despite lower intraopera-
tive complications [7–9]. ATOMS device is asso-
ciated with comparable complication rates 
(16–33%) although the explantation of the device 
seems less likely than after Argus device implan-
tation (about 5% in most studies). Nevertheless, 
the lack of prospective comparative studies does 
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not allow clear states about the superiority of one 
device over the other [12–15]. On the other hand, 
the study by Angulo et al. suggests a lower com-
plication rate of the ATOMS device compared to 
the ReMeEx male sling [18]. The solid point 
about adjustable slings is that those devices are 
generally safe and can be proposed to patients 
without high risk of short- and long-term 
complications.

The major advantage of adjustable devices is 
the possibility to modulate the compressive ten-
sion on the urethra in the postoperative time with 
a simple procedure, giving a higher possibility to 
reach good continence results with time. In fact, 
the mean number of regulations needed to opti-
mize the continence is 2–3, with no evident dif-
ference between devices. Therefore, when 
choosing a device, particular attention should be 
given to the facility of modulation of the com-
pression over the urethra. Comparing the three 
aforementioned devices, ATOMS devices is the 
only one which allows to adjust the compression 
postoperatively without further surgical 
incisions.

9.3  Conclusion

Despite the slight differences among devices, 
adjustable slings appear to be safe and effective. 
AUS is still considered the gold standard for the 
treatment of stress urinary incontinence in males. 
Despite the very satisfactory continence out-
comes of the AUS, the main drawbacks are high 
costs and high complication and explantation 
rates. According to the previous studies, adjust-
able slings could be considered as the first choice 
for selected patients, in particular with low to 
medium incontinence severity. Nevertheless, lit-
erature lacks prospective randomized studies 
indicating the differences of outcomes between 
AUS and adjustable slings. Therefore, it is still 
unclear what the ideal subject for adjustable sling 
implantation over AUS could be. Prospective ran-
domized studies are strongly advocated in order 
to better define what patients could benefit the 
most from adjustable slings.
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Quality of Life After Suburethral 
Slings

Barbara Padilla-Fernandez, Ana Teresa Roberto- 
Alcacer, Mónica Paola Coderque-Mejía, 
Cristina Salvatierra-Pérez, Alejandro Sousa- 
Escandón, Alejandro Sanz-Ruiz, 
María Begoña García-Cenador, 
José Antonio Mirón-Canelo, 
and María Fernanda Lorenzo-Gómez

10.1  Introduction

Prostate cancer is the second most commonly 
diagnosed cancer in men, with an estimated 
1,276,106 diagnoses worldwide in 2018, account-
ing for 7.1% of all cancers diagnosed (including 
both sexes) [1]. Family history and racial/ethnic 
background are associated with an increased 
incidence suggesting a genetic predisposition, 
but less than 10% of men with prostate cancer 
have true hereditary disease [2]. A wide variety 
of exogenous/environmental factors have been 
discussed as being associated with the risk of 

developing the disease; however, currently there 
are no known effective preventative dietary or 
pharmacological interventions [2].

Watchful waiting and active surveillance have 
been adopted as treatment strategies in the last 
decades, but radical prostatectomy is still the pre-
ferred management option by most urologists. 
Although many patients will experience a return 
to urinary continence [3], temporary urinary 
incontinence is common early after surgery, 
reducing quality of life [2]. Urinary incontinence 
rates are not significantly different between open, 
laparoscopic, or robot-assisted radical prostatec-
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tomy [4–6]. Patients with bothersome lower uri-
nary tract symptoms after robot-assisted radical 
prostatectomy have higher baseline ICIQ- 
MLUTs scores and significant worsening of total 
scores at 6, 12, and 18 months after surgery com-
pared with the baseline [7]. On the other hand, 
patients with a body mass index over 26 kg/m2, 
higher prostate volumes (>70  mL), a low 
 glomerular filtration rate (<60  mL/min), or a 
Charlson comorbidity index higher than 2 have a 
higher tendency to develop post-prostatectomy 
incontinence [8].

External beam radiation therapy (EBRT) and 
brachytherapy can also be considered in the treat-
ment algorithm of prostate cancer. The Prostate 
Cancer Outcomes Study (PCOS) [9] reported that 
at 5 years of follow-up, men who underwent radi-
cal prostatectomy had a higher prevalence of uri-
nary incontinence and erectile dysfunction, while 
men treated with radiation therapy had a higher 
prevalence of bowel dysfunction. However, there 
were no significant differences in the adjusted 
odds of urinary incontinence, bowel dysfunction, 
or erectile dysfunction between radical prostatec-
tomy and radiation therapy at 15 years [2, 9]. It 
has been suggested that urinary incontinence after 
EBRT is significantly associated with dose distri-
butions in the trigone [10]. Furthermore, radiation 
therapy is associated with several other complica-
tions, including urethral stenosis, radiation cysti-
tis with hematuria, refractory storage lower 
urinary tract symptoms, genitourinary pain, and 
prostate necrosis/abscess [11].

Nevertheless, prostate cancer treatment is not 
the only source of male stress urinary inconti-
nence (SUI). The rate of persistent SUI in patients 
undergoing open, laparoscopic, or endoscopic 
surgical management of benign prostatic hyper-
plasia ranges between 0 and 8.4% [6, 12], and 
evaluation of these patients should be similar to 
those who have undergone radical prostatectomy 
[6]. The gold standard for the surgical treatment 
of bladder outlet obstruction of prostatic origin is 
the transurethral resection of the prostate (TURP). 
A recent systematic review including 59 random-
ized controlled trials (RCTs) reports that bipolar 
TURP may carry similar risk of urinary inconti-
nence at 12 months (relative risk 0.20, 95% con-

fidence interval 0.01–4.06; participants  =  751; 
RCTs  =  4; low certainty of evidence [CoE]), 
compared to monopolar TURP [13]. TURP fol-
lowing brachytherapy or EBRT has been associ-
ated with incontinence rates of up to 70% [6, 14]. 
Although up to 43% of patients have some degree 
of urinary incontinence 1 month after holmium 
laser enucleation of the prostate (HoLEP) sur-
gery, persistent incontinence is typically mild and 
has been shown to affect between 0.5 and 10% of 
the patients [15–17]. Several risk factors have 
been related with persistent incontinence, includ-
ing larger-volume prostates, longer operating 
times, operative blood loss, diabetes mellitus 
[18], removal of larger volumes of the transition 
zone of the prostate, and larger enucleation ratios 
[19]. SUI has not been reported after prostatic 
arterial embolization [20].

Incontinence after prostate treatment causes 
emotional and financial distress by delaying 
patient’s re-entry into society, inhibiting relation-
ships, and carrying an economic burden [6]. The 
first device developed for its correction was the 
artificial urinary sphincter (AUS), and it is still 
considered the gold standard. In the last decades, 
other implants have been launched in the market 
which have changed the landscape of inconti-
nence surgery over the past 10 years.

10.2  Literature Review

The AUS has the longest track record of success 
in the treatment of incontinence after prostate 
surgery, and its complications and their manage-
ment are well known [21]. The choice of AUS 
will be based upon patient dexterity, economics, 
degree of incontinence, previous incontinence 
surgery, and expectations from surgery [21]. 
High satisfaction rates of 87–90% are consis-
tently reported, even without total continence 
[21]. Revision and explantation rates due to 
mechanical failure, urethral atrophy, infection, 
and erosion vary considerably among studies 
with reports of 8–45% and 7–17% [22]. However, 
it is still the preferred option in patients with pre-
vious radiation therapy and/or severe urinary 
incontinence [23].
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Transobturator slings were first implanted in 
male patients in 2007 after a feasibility cadaveric 
study [24]. The authors hypothesized that cranial 
and posterior elevation of the proximal bulbar 
urethra allowed for more effective membranous 
urethral coaptation rather than directly compress-
ing it. Later, urodynamic studies provided more 
evidence that the male transobturator sling in fact 
does not cause compression of the urethra [25]. 
In a dynamic MRI study, transobturator slings 
seemed to elevate the vesicourethral anastomosis 
(the craniocaudal distance from vesicourethral 
anastomosis to urethra at pubococcygeal line 
became longer), so when compared to controls, 
the difference was no longer significantly differ-
ent after sling placement both at rest (1.06  cm 
control vs 0.63  cm post-sling, p  = 0.07) and at 
Valsalva (1.09 cm control vs 0.7 cm post-sling, 
p = 0.07) [26]. This study supports the concept 
that the male transobturator sling improves conti-
nence by increasing the membranous urethral 
length. Predictors of sling failure are [21] prior 
radiation therapy (probably due to urethral fibro-
sis and inadequate urethral coaptation), prior ure-
thral stricture, prior incontinence surgery, short 
functional urethral length, low maximal urethral 
closure pressure and abdominal leak point pres-
sure, negative repositioning test, and severe urine 
leakage (24-h pad test over 400 g). Complications 
have been described [27]: acute urinary retention, 
pain or discomfort, de novo overactive bladder, 
perineal hematoma, perineal abscess, and ure-
thral perforation. Serious complications requir-
ing sling explantation are rare and are generally 
reported as <1% [21].

Papers specifically reporting the management 
of incontinence after prostatectomy for benign 
disease are scarce. Hogewoning et al. published a 
systematic literature search showing that only 59 
studies included patients with post-TURP incon-
tinence undergoing sling surgery, and only six 
papers differentiated the results between patients 
with previous radical prostatectomy and patients 
post-TURP, including a combined total of 23 
patients [28]. The adjustable transobturator male 
system (ATOMS®, A.M.I., Feldkirch, Austria) 
has also been described as treatment of SUI sec-
ondary to TURP with or without previous radia-

tion therapy with good continence results and 
patient’s satisfaction scores [29]. A retrospective 
multicenter study describes the outcomes of 
adjustable continence balloons (ProACT™, 
Uromedica Inc., Plymouth, MN) in the treatment 
of SUI after TURP in 29 patients, including men 
with severe incontinence, showing an improve-
ment rate of 76% and a dry rate (no pad or one 
security pad) of 45% [30]. A recent case series 
has evaluated the role of suburethral fixed slings 
(AdVance®, Boston Scientific, Boston, MA) in 
the management of post-HoLEP persistent stress 
urinary incontinence with good results, although 
only three patients were operated [17].

Stratification of treatment based on the degree 
of stress incontinence is the current trend. Men 
with milder degrees of incontinence and normal 
bladder function are candidates for either artificial 
urinary sphincter placement or sling surgery, each 
with similar success rates [21]. Sling surgery 
appears to have a lower risk of surgical complica-
tions in this population, and patient preference 
may be for a sling vs a mechanical device in this 
group of patients [31]. On the other hand, with 
more severe incontinence, AUS surgery has a more 
predictable success profile than sling surgery [21]. 
However, there is a lack of well-designed RCT 
comparing the outcomes of the different devices 
[12]. A protocol for a RCT including men with 
urodynamic SUI after prostatectomy (both for 
benign and malignant conditions) and who will be 
randomized for sling procedures or artificial uri-
nary sphincter implantation has been published 
(ISRCTN49212975) [32].

10.3  Case Study: Male Adjustable 
Sling ReMeEx: Variables 
Affecting Quality of Life 
After Surgery

 (a) Aim and Scope
The aim of our study is to identify which pre- 
and/or postoperative variables may influence 
patient’s quality of life (QoL) after surgical 
correction of male urinary incontinence with 
the male adjustable sling (MRS®) with supra-
pubic ReMeEx® device.
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 (b) Study Design and Material and Methods
A retrospective, multicenter study was devel-
oped including men with urinary inconti-
nence after prostate surgery (both for benign 
prostatic enlargement and cancer) or other 
pelvic treatments (i.e., radiation  therapy for 
prostate cancer or for other malignancies). 
These patients underwent surgical treatment 
with the male adjustable sling (MRS®, 
Neomedic© Int, Terrassa, Spain) with supra-
pubic ReMeEx® device (Neomedic© Int, 
Terrassa, Spain) between January 2006 and 
June 2016  in three different hospitals in 
Spain: Hospital General Santísima Trinidad 
(Salamanca), Complejo Asistencial 
Universitario de Salamanca, and Hospital de 
Monforte de Lemos (Lugo). Patients with 
less than a year of postoperative follow-up 
were excluded.

Urinary incontinence was evaluated using 
the International Consultation on 
Incontinence Questionnaire-Urinary 
Incontinence Short Form (ICIQ-SF), which 
is a self- administered questionnaire that has 
been validated in Spanish [33]. Its better fea-
sibility makes this questionnaire more useful 
in clinical practice than the King’s Health 
Questionnaire [34]. Although mostly used in 
women, the construct validity of ICIQ-SF in 
the assessment of treatment for male stress 
incontinence has also been validated [35], 
and it correlates with 24-h pad usage [36].

The Short Form-36 (SF-36) Health Survey 
is a self-reported measure of health that is 
often used as a measure of a person or popu-
lation’s quality of life (QoL) [37]. It com-
prises 36 questions which assess eight 
domains of health: (1) limitations in physical 
activities because of health problems, (2) 
limitations in social activities because of 
physical or emotional problems, (3) limita-
tions in usual role activities because of phys-
ical health problems, (4) bodily pain, (5) 
general mental health (psychological distress 
and well-being), (6) limitations in usual role 
activities because of emotional problems, (7) 
vitality, and (8) general health perceptions. 
The survey has been validated in Spanish and 

has been used by multiple researchers in sev-
eral diseases [38, 39].

One hundred and seventy-four patients 
were identified, but only 90 patients answered 
the SF-36 before and after MRS® implanta-
tion. The patients were grouped according to 
their improvement in the SF-36 survey’s 
scores:

• Group A (GA): improvement in SF-36 
survey’s scores greater than 30

• Group B (GB): improvement in SF-36 
survey’s scores between 10 and 30

• Group C (GC): improvement in SF-36 
survey’s scores less than 10

An Excel work sheet including the fol-
lowing variables was developed: age, body 
mass index (BMI), secondary diagnoses, 
concomitant treatment, toxic habits, medical 
and surgical background, urinary inconti-
nence’s etiology, pTNM and Gleason score 
in patients treated of prostate cancer, urethral 
size (calculated by flowmetry, urethrocystos-
copy, and/or urethrocystography), conti-
nence after the procedure, postoperative 
care, and adjuvant treatment. Scores of both 
questionnaires (ICIQ-SF and SF-36) were 
compared before surgery and 1, 6, and 
12  months after implantation and yearly 
after.

Data were analyzed using the NCSS 
2007/GESS 2007 statistical system (NCSS, 
LLC; Kaysville, Utah, USA). Descriptive 
statistics, ANOVA test, and Student’s t-test 
were used. p  <  0.005 was considered 
significant.

 (c) Results of the Study
Ninety patients were included in the final 
analysis. Average age of the sample was 
70.06 years (range 45–86 years). Mean fol-
low- up was 28.17 months (SD, 23.63; range, 
12–156). Sixty patients belong to Group A 
(66.67%), 20 patients to Group B (22.22%), 
and 10 patients to Group C (11.11%).

Investigating the etiology of urinary 
incontinence, 61 patients have had a radical 
prostatectomy (RP), 6 patients a transure-
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thral resection of the prostate (TUR-P), 8 
patients laser enucleation/vaporization, 22 
patients RP with adjuvant EBRT, 8 patients 
EBRT for prostate cancer, and 4 patients 
EBRT for other pelvic malignancies. The 
remaining 3 patients were incontinent after 
an abdominoperineal resection of the rectum 
plus colostomy and EBRT.

Before implantation, 18 patients with pre-
vious radical prostatectomy underwent endo-
scopic urethrotomy due to urethrovesical 
anastomosis fibrosis, and resolution was con-
firmed with a preoperative cystoscopy. No 
differences between groups regarding BMI, 
pTNM, and Gleason score were found. 
Readjustment was done in 34 patients (38%).

Late complications were detected in four 
patients: two with infection at the location of 
the varitensor treated with antibiotics 
(Clavien- Dindo II) and two urethral extru-
sions requiring device explantation (Clavien- 
Dindo IIIb).

Regarding the need of concomitant thera-
pies, more patients in Group B accepted to 
receive physical and pain therapies, with 
good responses at 2–4 months. There was a 
trend in patients in Group C to decline other 
therapies.

Patients in Group C were older, and they 
had a higher rate of radiation cystitis, low 
maximum bladder capacity, diabetes, depres-
sion/anxiety, allergies, and pretreatment 
chronic pelvic pain.

10.4  Discussion

ReMeEx® (from the Spanish Regulador Mecánico 
Externo) is a device manufactured in Spain that 
initially was designed for the correction of recur-
rent female stress urinary incontinence and that 
was introduced in 2003 as an alternative in male 
incontinence (MRS®) [40]. The system consists of 
a polypropylene suburethral mesh measuring 
3 × 4 cm with two Prolene® threads attached to 
both sides that are inserted in a subcutaneous reg-
ulator (Varitensor) measuring 1 × 1 × 2.5 cm and 
that should be implanted over the rectus abdomi-

nis fascia in the suprapubic area. These pieces act 
like an active pressure transmission system. A 
baseplate was added to the original design in 
order to avoid both varitensor migration and 
thread medialization. Postoperative adjustments 
can be done connecting an external handler to the 
varitensor with local anesthesia [40, 41].

A multicentre study published in 2007, including 
51 patients with a median follow-up of 32 months, 
reported a success rate of 64.7%, improvement 
rate of 19.6% and failure rate of 15.7% [42]. Other 
studies with similar follow-up but smaller samples 
report also success rates around 60% and improve-
ment in all patients according to the Incontinence 
Impact Questionnaire—Short Form (IIQ-7) 
scores, requiring a mean of 2.4 adjustments (range 
0–6) [41].

The possibility of performing postoperative 
adjustments is the main characteristic of this 
device, but it can also be a reason for patient’s 
dissatisfaction. Jiménez Parra et  al. described 
92.8% of continent patients after the first tension-
ing; however, incontinence recurs progressively 
and several readjustments are required, making 
the patient withdraw from treatment and to device 
removal in some cases [43]. Nevertheless, a trend 
toward reducing the number of adjustments with 
the MRS®-II has been reported [44].

According to the results published, the safety 
profile is comparable to other implantable 
devices. The most frequent intraoperative com-
plication is bladder perforation (4–28.5%) [43–
46] that does not exclude device implantation, 
but adjustment in the immediate postoperative 
time should be avoided, and the urethral catheter 
should be left in place for 4–5 days [41, 42, 45]. 
Acute urinary retention is rare after adjustment 
(0–35.7%) [41, 42, 46] and can be resolved 
releasing the thread [45] and/or leaving an 
indwelling catheter for 1 week [46]. Mild peri-
neal hematoma can be managed conservatively 
[42]. Infection at the location of the varitensor 
has also been described when adjustments are 
performed in the follow-up, and explantation 
only of this piece has been performed [44]. In our 
study, this complication was successfully man-
aged with antibiotics. We also found that 2.22% 
developed urethral extrusion requiring device 
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explantation, and this rare complication has also 
been reported by other authors [42].

Radiation therapy is usually considered a con-
traindication for sling insertion. However, other 
groups have also reported their experience 
including patients with previous history of pelvic 
radiation [42, 47]. In our experience, it is feasible 
to perform the surgery in this group of patients 
(especially if they have limited hand dexterity), 
but they should be informed beforehand of the 
lower rate of cure in comparison with non- 
radiated patients [42, 48].

The best results are achieved when bladder 
compliance and capacity are not affected, con-
firming the device’s strong control of the urethra. 
Thus, it is important to diminish treatments’ 
adverse events on the bladder (i.e., poor compli-
ance due to radiation therapy) or bladder dys-
function due to other comorbidities (i.e., diabetes 
mellitus and neurogenic bladder). These results 
persisted in the long term.

10.5  Conclusion

Male adjustable sling ReMeEx® is a good option 
for the correction of UI.  Pre-surgical bladder 
capacity, diabetes, and chronic pain may influ-
ence patient’s QoL after treatment.

Acknowledgment (Only of Funding) None.

References

 1. Prostate Cancer fact sheet—GLOBOCAN. 2019. 
https://gco.iarc.fr/today/data/factsheets/cancers/27- 
Prostate- fact- sheet.pdf. Accessed 09/01/2020.

 2. Mottet N, Cornford P, van den Bergh RCN, et  al. 
EAU—EANM—ESTRO—ESUR—SIOG guide-
lines on prostate cancer. 2020. https://uroweb.org/
wp- content/uploads/EAU- EANM- ESTRO- ESUR- 
SIOG- Guidelines- on- Prostate- Cancer- 2020v4.pdf. 
Accessed 09/01/2020.

 3. De Nunzio C, Pastore AL, Lombardo R, et  al. The 
EORTC quality of life questionnaire predicts early and 
long-term incontinence in patients treated with robotic 
assisted radical prostatectomy: analysis of a large sin-
gle center cohort. Urol Oncol. 2019;37(12):1006–13.

 4. Ilic D, Evans SM, Allan CA, Jung JH, Murphy D, 
Frydenberg M.  Laparoscopic and robotic-assisted 

versus open radical prostatectomy for the treatment 
of localised prostate cancer. Cochrane Database Syst 
Rev. 2017;9(9):Cd009625.

 5. Haglind E, Carlsson S, Stranne J, et al. Urinary incon-
tinence and erectile dysfunction after robotic versus 
open radical prostatectomy: a prospective, controlled, 
nonrandomised trial. Eur Urol. 2015;68(2):216–25.

 6. Sandhu JS, Breyer B, Comiter C, et al. Incontinence 
after prostate treatment: AUA/SUFU guideline. J 
Urol. 2019;202(2):369–78.

 7. MacKenzie KR, Davis J, Harding C, Aning JJ. Patient- 
reported outcomes and urodynamic findings in men 
with persistent lower urinary tract symptoms follow-
ing robot-assisted radical prostatectomy. Neurourol 
Urodyn. 2019;38(5):1353–62.

 8. Haga N, Takinami R, Tanji R, et al. Comprehensive 
approach for post-prostatectomy incontinence in 
the era of robot-assisted radical prostatectomy. 
Fukushima J Med Sci. 2017;63(2):46–56.

 9. Resnick MJ, Koyama T, Fan KH, et  al. Long-
term functional outcomes after treatment 
for localized prostate cancer. N Engl J Med. 
2013;368(5):436–45.

 10. Schaake W, van der Schaaf A, van Dijk LV, van den 
Bergh ACM, Langendijk JA. Development of a predic-
tion model for late urinary incontinence, hematuria, 
pain and voiding frequency among irradiated prostate 
cancer patients. PLoS One. 2018;13(7):e0197757.

 11. Doiron RC, Witten J, Rourke KF. The scope, presen-
tation, and management of genitourinary complica-
tions in patients presenting with high-grade urethral 
complications after radiotherapy for prostate cancer. 
Can Urol Assoc J. 2021;15(1):E6–E10.

 12. Silva LA, Andriolo RB, Atallah ÁN, da Silva 
EM.  Surgery for stress urinary incontinence due 
to presumed sphincter deficiency after pros-
tate surgery. Cochrane Database Syst Rev. 
2014;2014(9):Cd008306.

 13. Alexander CE, Scullion MMF, Omar MI, et  al. 
Bipolar vs. monopolar transurethral resection of the 
prostate for lower urinary tract symptoms secondary 
to benign prostatic obstruction: a Cochrane review. 
Can Urol Assoc J. 2020;14(12):423–30.

 14. Mock S, Leapman M, Stock RG, Hall SJ, Stone 
NN.  Risk of urinary incontinence following post- 
brachytherapy transurethral resection of the prostate 
and correlation with clinical and treatment param-
eters. J Urol. 2013;190(5):1805–10.

 15. Sapetti J, Sakat J, Saad E, et al. [Urinary incontinence 
after HoLEP: incidence, evolution and predictive fac-
tors]. Prog Urol. 2019;29(2):101–7.

 16. Elmansy HM, Kotb A, Elhilali MM. Holmium laser 
enucleation of the prostate: long-term durability of 
clinical outcomes and complication rates during 10 
years of follow up. J Urol. 2011;186(5):1972–6.

 17. Kleinguetl C, Virani S, Bird ET, El Tayeb MM. Safety 
and efficacy of male urethral slings for management 
of persistent stress urinary incontinence after hol-
mium laser enucleation of the prostate. Proc (Baylor 
Univ Med Cent). 2020;33(4):554–6.

B. Padilla-Fernandez et al.

https://gco.iarc.fr/today/data/factsheets/cancers/27-Prostate-fact-sheet.pdf
https://gco.iarc.fr/today/data/factsheets/cancers/27-Prostate-fact-sheet.pdf
https://uroweb.org/wp-content/uploads/EAU-EANM-ESTRO-ESUR-SIOG-Guidelines-on-Prostate-Cancer-2020v4.pdf
https://uroweb.org/wp-content/uploads/EAU-EANM-ESTRO-ESUR-SIOG-Guidelines-on-Prostate-Cancer-2020v4.pdf
https://uroweb.org/wp-content/uploads/EAU-EANM-ESTRO-ESUR-SIOG-Guidelines-on-Prostate-Cancer-2020v4.pdf


79

 18. Elmansy HM, Kotb A, Elhilali MM.  Is there a way 
to predict stress urinary incontinence after hol-
mium laser enucleation of the prostate? J Urol. 
2011;186(5):1977–81.

 19. Cho KJ, Koh JS, Choi JB, Kim JC.  Factors associ-
ated with early recovery of stress urinary incontinence 
following holmium laser enucleation of the prostate 
in patients with benign prostatic enlargement. Int 
Neurourol J. 2018;22(3):200–5.

 20. Petrillo M, Pesapane F, Fumarola EM, et al. State of 
the art of prostatic arterial embolization for benign 
prostatic hyperplasia. Gland Surg. 2018;7(2):188–99.

 21. Goldman HB, Averbeck MA, Bruschini H, et  al. 
Surgical treatment of urinary incontinence in men. 
In: Abrahms P, Cardozo L, Wagg A, Wein A, edi-
tors. Incontinence. 6th ed. ICUD—ICS; 2017. 
p. 1645–724.

 22. Gousse AE, Madjar S, Lambert MM, Fishman 
IJ.  Artificial urinary sphincter for post-radical pros-
tatectomy urinary incontinence: long-term subjective 
results. J Urol. 2001;166(5):1755–8.

 23. Rivera ME, Linder BJ, Ziegelmann MJ, Viers BR, 
Rangel LJ, Elliott DS. The impact of prior radiation 
therapy on artificial urinary sphincter device survival. 
J Urol. 2016;195(4 Pt 1):1033–7.

 24. Rehder P, Gozzi C.  Transobturator sling suspension 
for male urinary incontinence including post-radical 
prostatectomy. Eur Urol. 2007;52(3):860–6.

 25. Davies TO, Bepple JL, McCammon KA. Urodynamic 
changes and initial results of the AdVance male sling. 
Urology. 2009;74(2):354–7.

 26. Kahokehr AA, Selph JP, Belsante MJ, et  al. 
Mechanism of action of the transobturator sling for 
post-radical prostatectomy incontinence: a multi- 
institutional prospective study using dynamic mag-
netic resonance imaging. Urology. 2018;116:185–92.

 27. Ye H, Haab F, de Ridder D, et al. Effectiveness and 
complications of the AMS AdVance™ male sling 
system for the treatment of stress urinary inconti-
nence: a prospective multicenter study. Urology. 
2018;120:197–204.

 28. Hogewoning CRC, Meij LAM, Pelger RCM, Putter 
H, Krouwel EM, Elzevier HW.  Sling surgery for 
the treatment of urinary incontinence after transure-
thral resection of the prostate: new data on the virtue 
male sling and an evaluation of literature. Urology. 
2017;100:187–92.

 29. Angulo JC, Fonseca J, Esquinas C, et al. Adjustable 
transobturator male system (ATOMS(®)) as treat-
ment of stress urinary incontinence secondary to 
transurethral resection of the prostate. Actas Urol Esp. 
2018;42(9):567–73.

 30. Noordhoff TC, Finazzi-Agrò E, Scheepe JR, Blok 
BFM. Outcome and complications of adjustable con-
tinence therapy (ProACT(TM)) in the treatment of 
urinary incontinence after transurethral resection of 
the prostate: a multicenter study. Neurourol Urodyn. 
2019;38(4):1111–9.

 31. Kumar A, Litt ER, Ballert KN, Nitti VW.  Artificial 
urinary sphincter versus male sling for post- 

prostatectomy incontinence—what do patients 
choose? J Urol. 2009;181(3):1231–5.

 32. Constable L, Cotterill N, Cooper D, et  al. Male 
synthetic sling versus artificial urinary sphinc-
ter trial for men with urodynamic stress inconti-
nence after prostate surgery (MASTER): study 
protocol for a randomised controlled trial. Trials. 
2018;19(1):131.

 33. Espuña Pons M, Rebollo Alvarez P, Puig Clota M. 
[Validation of the Spanish version of the International 
Consultation on Incontinence Questionnaire-Short 
Form. A questionnaire for assessing the urinary 
incontinence]. Med Clin. 2004;122(8):288–92.

 34. Espuña Pons M, Castro Díaz D, Carbonell C, Dilla 
T. [Comparison between the “ICIQ-UI Short Form” 
Questionnaire and the “King’s Health Questionnaire” 
as assessment tools of urinary incontinence among 
women]. Actas Urol Esp. 2007;31(5):502–10.

 35. Twiss CO, Fischer MC, Nitti VW.  Comparison 
between reduction in 24-hour pad weight, 
International Consultation on Incontinence-Short 
Form (ICIQ-SF) score, International Prostate 
Symptom Score (IPSS), and Post-Operative Patient 
Global Impression of Improvement (PGI-I) score in 
patient evaluation after male perineal sling. Neurourol 
Urodyn. 2007;26(1):8–13.

 36. Tienza A, Graham PL, Robles JE, et  al. Daily pad 
usage versus the international consultation on inconti-
nence questionnaire short form for continence assess-
ment following radical prostatectomy. Int Neurourol 
J. 2020;24(2):156–62.

 37. Ware JE Jr, Sherbourne CD. The MOS 36-item short- 
form health survey (SF-36). I. Conceptual framework 
and item selection. Med Care. 1992;30(6):473–83.

 38. Alonso J, Prieto L, Antó JM. [The Spanish version of 
the SF-36 Health Survey (the SF-36 health question-
naire): an instrument for measuring clinical results]. 
Med Clin. 1995;104(20):771–6.

 39. Vilagut G, Ferrer M, Rajmil L, et  al. [The Spanish 
version of the Short Form 36 Health Survey: a decade 
of experience and new developments]. Gac Sanit. 
2005;19(2):135–50.

 40. Sanz-Ruiz A. Factores que influyen en los resultados 
de la corrección quirúrgica de la incontinencia urinaria 
por tratamiento del cáncer de próstata. Salamanca. 
España.: Departamento de Cirugía., Universidad de 
Salamanca. Salamanca.; 2017.

 41. Navalón P, Pallás Y, Ordoño F, et  al. Our experi-
ence in the treatment of male stress urinary inconti-
nence with the male remeex system. Arch Esp Urol. 
2010;63(6):432–9.

 42. Sousa-Escandón A, Cabrera J, Mantovanic F, et  al. 
Adjustable suburethral sling (male Remeex sys-
tem®) in the treatment of male stress urinary incon-
tinence: a multicentric European study. Eur Urol. 
2007;52(5):1473–80.

 43. Jiménez Parra JD, Cebrián Lostal JL, Hualde Alfaro 
A, et al. [REMEEX® system for the treatment of male 
urinary stress incontinence: our experience]. Actas 
Urol Esp. 2010;34(9):802–5.

10 Quality of Life After Suburethral Slings



80

 44. Navalón-Monllor V, Ordoño-Domínguez F, Pallás- 
Costa Y, et al. Long-term follow-up for the treatment 
of male urinary incontinence with the Remeex sys-
tem. Actas Urol Esp. 2016;40(9):585–91.

 45. Sousa-Escandon A, León J, Flores J, Sousa-González 
D. Adjustable male slings: REMEEX.  In: Singla A, 
Comiter C, editors. Post-prostatectomy incontinence. 
Evaluation and management. Cham: Springer; 2017. 
p. 91–104.

 46. El Kharroubi A, Dergamoun H, Droupy S, Wagner 
L. [Retrospective multicentric evaluation of the effi-
cacy of four-arms and adjustable male slings in the 

management of mild and moderate urinary incon-
tinence after radical prostatectomy]. Prog Urol. 
2019;29(16):989–94.

 47. Leizour B, Chevrot A, Wagner L, Droupy S, Costa P. 
[Adjustable retropubic suburethral sling Remeex(®) 
in the treatment of male stress urinary incontinence: 
one-year results]. Prog Urol. 2017;27(4):238–43.

 48. Burkhard FC, Bosch JLHR, Cruz F, et al. European 
Association of Urology guidelines on urinary inconti-
nence in adults. Arnhem: ©European-Association-of- 
Urology-2020; 2020.

B. Padilla-Fernandez et al.



Part III

Pelvic Organ Prolapse



83© MIPS MediterraneanIncontinence Pelvic Floor Society 2022 
F. Dökmeci, D. E. E. Rizk (eds.), Insights Into Incontinence and the Pelvic Floor, 
https://doi.org/10.1007/978-3-030-94174-1_11

Inheritance of Pelvic Organ 
Prolapse

Fulya Tekşen, Fulya Dökmeci, Tülin Özkan, 
Şerife Esra Çetinkaya, and Fuat Kaplan

11.1  Introduction

Pelvic organ prolapse (POP) is a common health 
problem affecting approximately 50% of women 
over 50, with a significant burden on health and 
quality of life. Genetic predisposition has been 
suggested as an important risk factor in the etiol-
ogy of pelvic organ prolapse (POP) in addition to 
menopause, aging, multiparity, vaginal delivery, 
chronic constipation, chronic obstructive lung 
disease, and obesity [1, 2]. It has been reported 
that 40% of women are susceptible to POP due to 
genetic effects [3]. Hence, family history has 

been proposed as an important risk factor for the 
prediction of genetic susceptibility.

Epidemiologic studies have shed light on the 
hereditary role of prolapse. Observations of 
advanced stages of prolapse in nulliparous 
women without any other risk factor apart from 
positive family history, and no vaginal prolapse 
in significant numbers of multiparous women 
with a negative family history, have been 
explained in this context [4, 5]. The rate of famil-
ial genetic incidence of genital prolapse has been 
reported as 60%, and a five times higher risk of 
developing prolapse has been found among sib-
lings of young women (under 55  years of age) 
with severe prolapse, when compared with the 
general population [6–8].

Ethnic and racial variations also may play role 
in female pelvic floor disorders. Asian, African, 
and Native American women seem to have less 
risk compared to women of European and 
Hispanic descent [9]. Dietz et  al. showed that 
Caucasian ancestry women have significantly 
high pelvic organ mobility, both antepartum and 
postpartum, as opposed to Asian women [10].

Defining the etiology and risk factors of this 
highly prevalent condition is of paramount 
importance in determining individuals at risk in 
order to provide preventative strategies or in 
planning the most appropriate management 
option for affected individuals. Therefore, a com-
prehensive understanding about the disease on a 
genetic basis and with a hereditary point of view 
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will be helpful not only in the treatment but also 
in the planning of effective preventative strate-
gies for women who are genetically predisposed 
to develop POP [6].

Numerous studies have been performed so far 
to reveal the genetic basis of POP. This chapter 
will focus on and summarize these investigations, 
including an example of a case study, which will 
be reported and discussed briefly.

11.2  Literature Review

In order to observe the genetic component of 
POP, several methods have been used, such as the 
gene mutation/mutations causing the defect, the 
possible loci of the mutant gene/genes, linkage 
analyses, polymorphism studies such as single 
nucleotide polymorphism (SNP), epigenetic fac-
tors, animal studies, twin studies, family studies, 
and pedigree analyses to show the mode of 
transmission.

Homeobox (HOX) genes are a group of genes, 
which encode transcription factors that are neces-
sary in embryonic development and are consid-
ered to play a role in the development of POP 
[11]. Altered gene expressions or mutations in 
the defined 39 HOX genes lead to human dis-
eases. These HOX genes are classified in A, B, C, 
and D clusters, which are especially involved in 
the reproductive system [12, 13].

Animal models, as well as in vitro and human 
studies, have shown significant findings regard-
ing these genes in the reproductive system. It has 
been reported that HOXA11 is responsible for 
the synthesis of Collagen Type III, matrix metal-
loproteinase 2 (MMP2), and the development of 
the lower uterine segment, cervix, and uterosac-
ral ligaments (USLs) [14, 15]. Similarly, the 
HOXA13 gene is involved in the development of 
the upper vagina and has been reported to regu-
late the ECM constituents [13, 16, 17].

In the study of Ma, Y. et al., it has been reported 
that the knockdown of the HOXA11 gene in the 
USLs of mice and in fibroblasts has confirmed 
that it has a vital role in the homeostasis of con-
nective tissue support [14]. Similarly, Connel 
et  al. reported that HOXA11-null mice had no 

noticeable uterosacral ligaments, demonstrating 
that HOXA11 is essential for organogenesis [15]. 
These investigators further analyzed expressions 
of HOXA11, Collagen Type I, Collagen Type III, 
MMP2, and MMP9 in USLs of women with and 
without POP and found approximately 75-fold 
and 17-fold lower expression levels of HOXA11 
(142958) and Collagen Type III (COL3A1; 
120180), respectively, in the USLs of 18 pre- and 
postmenopausal women with pelvic organ pro-
lapse. Moreover, matrix metalloproteinase 
MMP2 (120360) gene expression level was 
increased twofold in patients compared to con-
trols. In the same study, in vitro studies on murine 
embryonic fibroblasts showed that HOXA11 
increased Collagen III expression and decreased 
MMP2 expression levels. They concluded that 
HOXA11 is an essential gene for the develop-
ment of the USLs and suggested that women with 
POP might have weakened connective tissue due 
to changes in the signaling pathway involving 
HOXA11, Collagen Type III, and MMP2 [15]. In 
another study comparing mRNA expressions of 
the HOXA11 and MMP2 genes in women with 
and without POP, no difference in HOXA11 
mRNA expression was reported in either group, 
but an increased MMP2 mRNA expression has 
been found in women with prolapse [18]. On the 
other hand, data regarding the role of HOXA 
13  in women with prolapse is scarce. Connel, 
K.A. et al. have investigated the mRNA expres-
sion of the HOXA 13 gene in the anterior apical 
vaginal tissues of women with POP and have 
shown a significantly lower expression compared 
to women with normal vaginal wall support in 
both pre- and postmenopausal women [17].

The synthesis and degradation of collagen and 
elastin are crucial in the maintenance of pelvic 
floor integrity. Alterations in collagen metabolism 
and the quantity and composition of various col-
lagen subtypes have been shown in women with 
POP. Of more than 20 subtypes of collagen, Types 
I and III have been studied widely in the etiopatho-
genesis of prolapse. While Collagen Type I is non-
elastic and provides great resistance to tensile 
forces, Collagen Type III has elastic properties and 
is extensively found in more flexible tissues. 
Alterations in their ratios have been suggested to 
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cause connective tissue disorders [6, 19]. In this 
context, genes and their polymorphisms related to 
the connective tissue, mainly Collagen Type 1 
alpha 1 (COL1A1), Collagen Type 3 alpha 1 
(COL3A1), laminin gamma-1 (LAMC1), MMP9, 
MMP1 and 3, lysyl oxidase-like 1 (LOXL1), and 
estrogen and progesterone receptors, have also 
been studied in women with prolapse and have 
been analyzed in two meta-analyses [20, 21]. In 
these two systematic reviews and meta-analyses, 
the COL3A1 rs1800255 genotype AA was shown 
to be associated with prolapse in Asian and Dutch 
women, whereas the rs1800012 polymorphism of 
the COL1A1 gene was found to be correlated in 
Brazilian, Italian, Polish, and Israeli women [20, 
21]. In a very recent study including 826 post- 
menopausal Brazilian women with mixed ances-
tries, polymorphisms rs1800012 of the Collagen I 
(COL1A1) and rs1800255 of the Collagen III 
(COL3A1) genes and their association with pelvic 
organ prolapse (POP) have been investigated, and 
no associations have been found [22]. There was 
insufficient evidence or no association with pro-
lapse for LAMC1, MMP1, MMP3, and MMP9 
genes, and although individual studies have sug-
gested some significant associations between 
estrogen and progesterone receptors with prolapse, 
these associations could not be confirmed in the 
aforementioned meta-analyses [20, 21]. COL4A2, 
COL5A1, COL14A1, COL18A1, ESR, ZFAT, 
MMP-3, MMP-9, MMP- 10, and LOXL-4 are 
other potential polymorphic genes that have been 
evaluated recently in the etiology of POP 
[23–27].

In the study we have conducted, the mRNA 
gene expression profiles of Collagen Type I 
(COL1A), Collagen Type III (COL3A), 
HomeoboxA11 (HOXA11), HomeoboxA13 
(HOXA13), and estrogen receptor genes (ESR1 
and ESR2) of round ligament (RL) and uterosac-
ral ligament (USL) in a cohort of post- menopausal 
Turkish women with and without uterine prolapse 
were studied. Low expression levels of HOXA13 
and COL3A genes in the USLs and ESR2 genes 
in the RLs were demonstrated especially in 
advanced stages of prolapse, implicating a role in 
the development of uterine prolapse [28].

As the familial occurrence rate was found to 
be 30% among women with vaginal prolapse 
[29], family studies and pedigree analyses not 
only suggest the genetic susceptibility to POP 
and provide the basis for molecular investiga-
tions but also provide significant knowledge for 
clinical practice in terms of preventative strate-
gies for prolapse. In a meta-analysis on 1107 
POP patients and 1941 controls, the overall OR 
of prolapse in case of a positive family history 
has been reported as 2.58 (95% CI 2.12–3.15) 
[30]. Twin studies also support the genetic basis 
of POP. In a female twin study comparing 3376 
monozygotic and 5067 dizygotic twin pairs, twin 
similarity and the relative proportions of pheno-
typic variance resulting from genetic and envi-
ronmental factors regarding POP and stress 
urinary incontinence (SUI) have been investi-
gated. Data has been extracted from the Swedish 
Twin Register and the Swedish Inpatient Registry; 
same-sex female pairs born from 1926 to 1958 
with known zygosity were included, and hospital 
admissions, surgeries, and discharges were eval-
uated. Environmental factors have been classified 
as shared and non-shared. In this study, it has 
been reported that there was greater similarity 
among monozygotic twin pairs than the dizygotic 
ones in developing POP. Genetic and non-shared 
environmental factors equally contributed about 
40%, and shared environmental factors contrib-
uted about 20% of the variation in liability for the 
two disorders [3].

Genetic susceptibility has been shown to be 
significantly more common in younger (46%, age 
45 and over) affected women compared to older 
(8%, under 55) in family history studies of 
women with POP [31]. Nikolova et  al. have 
reported six affected individuals presenting with 
early onset of prolapse in a single multigenera-
tional family. A higher genetic risk has been 
shown for the family members of patients with 
advanced prolapse, and it similarly suggests a 
five times higher risk for patients under 55 with 
advanced POP [8].

The risk of prolapse has been related not only 
to affected first-degree family members but also 
suggests being affected by distant relatives, such 
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as third-degree relatives [32]. A retrospective 
study including 453,522 females showed that 
4628 females treated with POP had 15,530 first- 
degree relatives, 33,782 second-degree relatives, 
and 66,469 third-degree relatives. It was also 
indicated that having a family history of three or 
more affected third-degree relatives and no 
affected first- or second-degree relatives was sim-
ilar in risk to having one affected first-degree 
relative [33]. Briefly defined, first-degree rela-

tives are parents, children, and siblings. 
 Second- degree relatives are grandparents, grand-
children, aunts, uncles, nieces, nephews, and 
half-siblings. Third-degree relatives are great 
grandparents, great grandchildren, grand nieces/
nephews, grand aunts/uncles, and first cousins. 
The RR (relative risk) is defined as the ratio of 
observed treated POP patients to expected treated 
POP patients among the probands, as shown by 
the following formula [33]:

   

Relative risk RR
Observed POP treated

Expected POP treated amo
� � �

nng probands  

In addition to prolapse, the importance of fam-
ily history has also been observed in conditions 
suggestive of deficient connective tissue, such as 
hernia or hemorrhoids, supporting the hypothesis 
that certain women with connective tissue prob-
lems are genetically more predisposed to POP 
[34]. Male cases with connective tissue prob-
lems, such as inguinal and other forms of hernia, 
have been reported among family members of 
POP patients, and patients with POP have been 
reported to be at risk for other hernias in their 
bodies [35, 36]. In fact, McLennan, M.T. et  al. 
reported that 47.3% of their patients had family 
histories of prolapse and/or hernia compared 
with the control group having a 28.9% rate of 
prolapse and suggested to take the histories of the 
both male and female members of the family 
[35]. Segev, Y. et  al. reported that 32% of POP 
patients had hernias elsewhere in their bodies, 
while this rate was only 5% in the control group 
(n = 60) [36].

Autosomal dominant, multifactorial patterns 
and sporadic cases with spontaneous mutations 
have been reported as the inheritance patterns of 
POP in the literature [7, 37]. Jack, G.S. et al. have 
reported an autosomal dominant pattern in their 
study in ten young POP patients (average age, 37; 
range, 27–51  years), with both maternal and 
paternal transmissions and high penetrance [7].

Familial cases aid the linkage analyses, which 
are performed to identify the genes and alleles 
involved in prolapse. Nikolova, G. et  al. evalu-
ated one family, with POP presenting in nearly 11 

female relatives of a three-generation pedigree, 
all having severe prolapse and progression at 
younger ages. They genotyped nine individuals 
from that family, of whom six had prolapse, and 
reported a possible association between POP and 
LAMC1 [8]. Another linkage analysis showing a 
predisposition for pelvic floor disorders on chro-
mosome 9q21 involved 32 families and 70 
affected women, mostly sister pairs [38].

11.3  Case Study: Inheritance 
of Pelvic Organ Prolapses

 (a) Aim and Scope
The aim of this study was to analyze the ped-
igrees of women affected with prolapse in 
order to evaluate the inheritance of POP in a 
cohort of Turkish women. Cases, with family 
members who have vaginal prolapse, were 
evaluated to observe the familial transmis-
sion of the disease.

 (b) Study Design and Material Methods
The family histories of women with POP, 
who attended the Department of Obstetrics 
and Gynaecology of Ankara University 
School of Medicine between 2012 and 2015, 
were evaluated. Women who underwent sur-
gery for POP (study group, POPQ stage ≥2, 
n = 38) and for other gynecological problems 
(control patients, POPQ stage <2, n  =  21) 
were included. The family members of pro-
band that are affected by hernia, in addition 
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to POP, were also evaluated. Women with 
malignancies and connective tissue disorders 
were excluded. At least three successive gen-
erations were investigated by pedigree analy-
sis. Fischer’s exact test was used for the 
statistical analysis.

 (c) Results of the Study
Fifteen women (39.5%) in the study group 
and none in the control group (0%) were 
found to have a family history of POP 
(p < 0.05). Women in the study group were 
significantly older (p  <  0.001) than the 
women in the control group (p < 0.05).

The pedigree analysis showed autosomal 
dominant inheritance of POP in seven fami-
lies (18.4%). The mode of inheritance could 
not be clarified in eight cases (21.1%). 
Twenty-three cases with a negative family 
history were evaluated as sporadic cases 
(60.5%). Thus, autosomal dominant, multi-
factorial inheritance and sporadic occurrence 
were suggested for the familial transmission 
of the disease.

Some examples of the pedigrees of the 
families are given below.

As observed in Table  11.1, in 11 families, 
there was one other family member affected with 
POP, and in three families of the study group, 
there was more than one POP case other than the 
proband.

To explain the families with more than one 
case of POP, in the first family (Family 11, 
Fig. 11.1), there were two sisters of the proband 
with POP.  In the second family, (Family 13, 
Fig.  11.2), there were three cases (proband’s 
mother and two aunts) with POP, and in the third 
family (Family 14), the proband’s mother and 
aunt were both affected with POP.

In addition to POP, hernias were also observed 
in the family members of some of the probands. 
In Family 13, there were two cases (proband’s 
father and uncle) with hernia (Fig. 11.2), and in 
Family 1, the proband’s mother and daughter 
were both affected with hernias, showing three 
successive generations.

The families without any members with POP 
seem to be sporadic cases if we do not consider 
the possible insufficient knowledge about the 
family history.

11.4  Discussion

According to the literature and the case study 
presented above, inheritance and genetics seem 
to have a significant role in the etiopathogenesis 
of POP. Numerous investigations have been per-
formed so far. However, there are still many con-
troversial and conflicting results. The mostly 
proposed reasons for this situation include the 

Table 11.1 Family members of proband who are also affected with POP and/or hernia

Family no. Proband (patient affected with POP) Mother Aunt Sister Father Uncle/brother Daughter Others
1 P1 X* X*

2 P2 X
3 P3 X
4 P4 X
5 P5 X
6 P6 X
7 P7 X
8 P8 X
9 P9 X
10 P10 X
11 P11 X X
12 P12 X
13 P13 X X X X * X *

14 P14 X X
15 P15 X

x: POP, x*: hernia
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small sample sizes, the heterogeneous study pop-
ulations that include women of different ethnici-
ties, heterogeneous methodologies, various 
tissues sampled for analysis, their harvesting and 
extraction methods, the lack of longitudinal stud-
ies evaluating the natural history of POP with 
changes in the composition of pelvic tissues in a 
life span, and the multifactorial etiology of pro-
lapse [6, 18, 19].

It is difficult to interpret the studies and pre-
dict the susceptibility and risk of prolapse due to 
its multifactorial nature. While inheritance has 
been reported to contribute significantly in the 
variance of POP, all non-genetic environmental 
factors (shared and non-shared) have also been 
shown to have a significant influence [3]. Shared 
and non-shared environmental effects, such as 
smoking habits, exercise, dietary and drinking 
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habits, and socioeconomic status, are important 
in the expression of the genes that affect the phe-
notype. Thus, in these circumstances, it is not 
very easy to evaluate the factors separately in the 
families showing multifactorial inheritance.

In this context, genome-wide association stud-
ies may provide the knowledge regarding genotype- 
phenotype associations, testing genetic variants 
across the genomes of many individuals [39].

11.5  Conclusion

At present, in order to give appropriate genetic 
counseling to women who are predisposed to 
developing POP and to take preventative strategies 
in the management of the condition, larger popula-
tion studies investigating the obstetrical, genetic, 
and environmental factors of women, and linkage 
analyses and genome-wide association studies are 
needed. Family studies and pedigree analyses shed 
light to the inheritance pattern of the disease and 
provide the basis for molecular studies.
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Screening for Ehlers-Danlos 
Syndrome in the Pelvic Organ 
Prolapse Patient

Sherrie Palm

12.1  Introduction

Pelvic organ prolapse (POP) and Ehlers-Danlos 
syndrome (EDS) are diverse comorbid condi-
tions with insufficient exploration or analysis of 
probability related to essential vaginal and pelvic 
health in women. POP evades female wellness 
focus. Women are seldom familiar with POP 
prior to diagnosis despite research estimating up 
to 50% prevalence and considerable physical, 
emotional, social, sexual, fitness, and employ-
ment quality of life (QOL) impacts [1]. EDS, a 
condition recognized as joint hypermobility, is 
one of the most frustrating co-existing intersects 
women with POP experience and more signifi-
cantly exhibits as exceptionally stretchy or frag-
ile skin that bruises and tears easily externally 
and provides little structural integrity internally.

EDS is under-recognized and is commonly 
undiagnosed or misdiagnosed during POP evalu-
ation. Women experiencing the POP/EDS over-
lap may have difficulty capturing short-term 
surgical success or long-term surgical efficacy 
and potentially have a higher risk of surgical 
complications.

Ineffective EDS awareness and clinician cur-
riculum are barriers to POP wellness. There is a 
considerable need to broaden understanding of 

the mechanism in which EDS accelerates POP 
manifestation and development. The focus of this 
investigation was to explore screening for EDS 
hypermobility and tissue integrity to improve 
treatment outcomes within the POP/EDS sector.

12.2  Case Study: POP/EDS (Ehlers- 
Danlos Syndrome) 
Comorbidity—Screening 
to Improve Treatment 
Outcome

A 48-h quick poll survey shared on January 
2019  in a closed Facebook-based POP patient 
support forum captured input from members 
experiencing the POP/EDS comorbidity. An 
image provided in the survey clarified connective 
tissue disorder characteristics. A ten-question 
survey captured patient input.

Fifty-five women responded to an online sur-
vey. Mean age: under 20 (2%), 21–30 (2%), 31–40 
(27%), 41–50 (22%), 51–60 (18%), 61+ (29%). 
EDS status indicated: dx by physician 45%, sus-
pect EDS, not clinically validated 55%. Utilization 
of nonsurgical POP treatments prior to surgical 
intervention: utilized, did not help symptoms 48%, 
reduced symptoms 19%, did not use nonsurgical 
treatments 17%, preferred immediate surgery 9%, 
n/a 7%. Surgeon provided EDS screening prior to 
surgery: no 35%, patient mentioned to surgeon, 
surgeon not concerned 30%, patient mentioned to 
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surgeon, surgeon concerned and discussed 15%, 
discovered EDS issues post- surgery 11%, n/a 9%. 
Polypropylene mesh surgery post-surgical status: 
holding off on surgery 36%, no complications post 
polypropylene mesh surgery 22%, despite use of 
poly mesh, POP returned 16%, mesh erosion post 
mesh surgery, trimming resolved issue 11%, pain 
with intimacy 5%, severe bleeding 5%, perineal 
tearing 3%, UTI 2%.

12.3  Discussion

People diagnosed with EDS frequently identify 
themselves as zebras related to the uniqueness of 
zebra stripes. Despite noteworthy occurrence, the 
intersect of EDS and POP is rarely recognized 
during routine women’s wellness exams. Within 
the POP/EDS commonality, the EDS symptoms 
and manifestations can be distinct among patients, 
making diagnosis ambiguous. These intertwined 
conditions disrupt QOL in the female community 
from mid-teen through end of life and increase 
potential of surgical or nonsurgical treatment fail-
ure. Due to noteworthy occurrence of POP within 
the EDS population and insufficient patient and 
clinician awareness of EDS, there is considerable 
need to enhance screening and detection of EDS 
symptoms within patients who may or may not 
have been diagnosed with EDS but indicate 
unconventional symptoms during POP 
consultations.

While accurate incidence data is currently 
unattainable for EDS or POP, research estimates 
EDS occurs in 1 in 5000 people with 70% preva-
lence in females [2] and POP incidence at 1 in 2 
women [1]. POP co-occurrence is a characteristic 
included within various EDS classifications, most 
notably but not exclusively hypermobility EDS 
(hEDS).

12.4  POP

POP has been medically documented for nearly 
4000  years dating back to the Kahun 
Gynaecological Papyrus circa 1835 B.C.E.  The 
pubococcygeus muscles (PC) are a trampoline- 

like set of muscles that sit at the base of the 
abdominal cavity supporting organs and struc-
tural tissues above them. POP manifests as PC 
muscles weaken or become damaged related to a 
variety of causal factors, allowing organs above 
to drop from a normal position, herniating into 
the vaginal canal. Pelvic organs may protrude 
outside of the vagina in higher grades of POP 
severity. POP types are bladder (cystocele), rec-
tum (rectocele), intestines (enterocele), uterus 
(uterine), and vaginal apex (vaginal vault). 
Women may experience multiple types of POP 
simultaneously.

Accurate statistical evidence of POP perva-
siveness is difficult to assess or validate. 
Anatomical changes do not always correlate 
with symptom severity. Currently standardized 
POP screening occurring during routine pelvic 
exams is insufficient. Barber et  al. indicated 
that symptomatic POP was present in 3–6% of 
the female population, but when based on vagi-
nal examination, it was present in up to 50% of 
women [1]. Wu et al. suggest genetic tendency 
toward prolapse is becoming more apparent [3]. 
The most prevalent indicators of POP are tis-
sues bulging from the vagina, urinary inconti-
nence, urine retention, chronic constipation, 
vaginal or rectal pressure, or inability to keep a 
tampon in. Additionally, women may experi-
ence fecal incontinence, pain with intercourse, 
lack of sexual sensation, and/or rectal/vaginal, 
back, or pelvic pain. The stigma of tissue bulge 
and incontinence may prevent women from dis-
closing embarrassing POP symptoms to clini-
cians unless specifically asked during routine 
pelvic examinations, distorting symptomatic 
data. Whether symptomatic or recognized via 
vaginal examination, POP statistics are not 
likely to become consistent until standardized 
POP screening occurs during routine pelvic 
examinations.

Beyond the established POP risk factors such 
as pregnancy, childbirth, age, estrogen depletion, 
and increased intra-abdominal pressure via 
chronic constipation, chronic coughing, obesity, 
or heavy lifting fitness activities, the concept of a 
genetic tendency toward prolapse needs to 
become more readily recognized. Women with a 
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positive family history of POP are more likely to 
develop prolapse compared to women with no 
family history. Twin studies identify that genetic 
factors increase the risk of POP by 43% [3, 4].

12.5  EDS

EDS is a group of multi-systemic disorders that 
affect connective tissue throughout the body in 
diverse ways. There are 13 subtypes of EDS that 
include a variety of symptoms and severity. Most 
of the EDS categories are rare. Considered the 
most common systemic inheritable disorders of 
connective tissue, hypermobile EDS (hEDS) and 
the related hypermobility spectrum disorders 
(HSD) are estimated to embody 80–90% of EDS 
cases [5]. The EDS subtype hEDS is the most 
typical POP/EDS comorbid. The focus of this 
exploration is hEDS rather than the rarer sub-
types of EDS.

EDS has a relatively new classification sys-
tem. Estimates on the high side under the previ-
ous classification system indicated up to 2 million 
people in the UK have EDS, 10 million in the 
USA, 17 million in Europe, with estimated hEDS 
global figures at 255 million [2]. The new classi-
fication of hEDS is more selective; figures are 

lower than those previously stated [2]. Actual 
occurrences may be higher or lower due to the 
lack of EDS awareness in both the medical and 
lay communities.

POP and stress urinary incontinence (SUI) are 
common in women and may occur as young as 
teen years in the hEDS sector prior to pregnancy. 
Connective tissue manifestation within the hEDS 
community additionally may include joint hyper-
mobility, skin hyperextensibility, tissue fragility, 
ligament laxity, hemorrhoids, hernias, digestive 
issues such as IBS, heartburn, constipation, vari-
cose veins, pain, soft velvety skin, diastasis rec-
tus abdominis (DRA), intussusception, slow 
wound healing, neuromuscular pain, and neuro-
pathic pain [6]. Additional indicators of hEDS 
may including loose, unstable joints that dislo-
cate easily, joint pain, clicking joints, extreme 
fatigue, skin that bruises easily, as well as dizzi-
ness and increased heart rate upon standing 
(Fig. 12.1).

The stretchy tissue of hEDS increases the risk 
of pelvic organ prolapse incidence and decreases 
nonsurgical treatment success. Women who have 
POP surgery may experience a heightened risk of 
surgical failure, particularly with native tissue 
repair. Uterine prolapse incidence is estimated to 
occur in 40% of cases [7, 8]. Recurrent hernia is 

Fig. 12.1 POP/EDS comorbid system check. Courtesy of Association for Pelvic Organ Prolapse Support
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an hEDS screening marker [7]. The rate of dyspa-
reunia in EDS patients may be greater than in the 
general population, estimated to range between 
30 and 61%, believed to be the impact of small 
tears in the vaginal wall and lack of appropriate 
vaginal secretions [5, 9–11]. Stress urinary incon-
tinence was found in 40–70% of women with 
hEDS, including frequent occurrence early in life 
associated with bladder prolapse [8, 12]. Women 
with hEDS may experience painful intercourse 
[6]. Fecal incontinence is estimated to be 15% of 
hEDS patients, and rectal prolapse is more preva-
lent than in the general populace [8, 13]. Women 
with hEDS have a higher incidence of postpar-
tum hemorrhage (19% versus 7%) and compli-
cated perineal wounds (8% versus 0%) [8, 14]. 
Some of the surgical issues that may occur with 
POP treatment in the hEDS sector are higher 
rates of surgical failure in native tissue repair, 
mesh erosion, poor surgical wound healing, nerve 
entrapment, wound re-opening, greater risk of 
birth trauma, and extra stitches or use of steri-
strip reinforcement, plus additional time needed 
to heal before stitch removal [7]. Substantial pain 
is a common occurrence with hEDS.  Joint and 
long-term widespread pain (≥3 months) are spe-
cifically considered a part of the criteria for diag-
nosis of hEDS.

Indicators of hEDS occur in multiple body sys-
tems and equally confuse practitioner and patient. 
Women commonly go through an extensive jour-
ney searching for an accurate analysis of their 
symptoms. Women with hEDS may experience 
considerable delay in diagnosis and are frequently 
misdiagnosed with fibromyalgia and chronic 
fatigue syndrome, are assumed to be hypochon-
driacs, and frequently experience depression at 
long-term lack of precise analysis. In the process 
of seeing multiple clinicians, women often have a 
sense of being demeaned and diminished while 
they continue to search for answers and effective 
treatment. Inappropriate treatment can be a conse-
quence. Two surveys involving 10,000 patients 
with 16 uncommon diseases indicated those with 
EDS experienced the most significant delay in 
diagnosis, with over half being misdiagnosed, and 
70% receiving improper treatment as a result [11].

There is no precise treatment for hEDS; patients 
are typically advised to avoid specific activities 
completely, particularly those related to heavy lift-
ing, hard foot strike, or aggressive contact athletic 
activities. Low-risk fitness activities such as swim-
ming or speed-walking are recommended to 
reduce probability of POP occurrence.

EDS remains under-recognized and under-
studied. A considerable data gap exists regarding 
manifestation as well as recognition and under-
standing of comorbidity. With access to genetic 
testing and treatment, women with a predisposi-
tion to POP/EDS may be able to calculate 
increased risk [4]. We have not yet reached that 
platform in real-life application.

12.6  Genetics and Collagen

Genetic variants are implicated in prolapse; 
diminished vaginal wall resistance in each level 
may cause multiple organs to prolapse [12]. 
Collagen-associated disorders may arise from 
genetic defects, which can affect any spectrum of 
normal collagen production [15]. The most rec-
ognized inherited collagen-associated disorder is 
EDS [16]. While the various types of EDS have 
overlapping symptoms such as skin hyperexten-
sibility, excessive bruising, and hypermobility, 
each type of EDS has unique characteristics that 
indicate the particular type of collagen most 
affected [7].

An autosomal dominant disorder, hEDS, is 
influenced by age and gender, with symptoms 
more common in females [6]. At the current time, 
the gene mutation causing hEDS has not been 
identified, but hEDS is understood to be caused 
by multiple genetic changes. Inheritance of hEDS 
is challenging to evaluate. While hEDS may be 
unrecognized in milder form during childhood, 
exacerbation can occur during early adult years 
when comparing to close relatives with the disor-
der or may miss a generation. Tinkle et al. indi-
cated there is a 50% probability of hEDS being 
passed on to each child, but additional patterns of 
inheritance may indicate why hEDS occurs in 
particular families [6].
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Collagen is a fibrous protein and is the primary 
element of connective tissue; it is considered one 
of the main determinants of biomechanical 
strength. Approximately 28 types of collagen 
have been found in the human body. Collagen 
produces tensile strength in skin, structural sup-
port tendons, and bone [6]. The first evidence of 
collagen molecules was recognized in 1930. 
Types I, III, and V are the primary components 
providing strength to soft tissue. Collagen type I 
is non-elastic, facilitating resistance to tensile 
influences. Collagen type III has an elastic qual-
ity, prevalent in more flexible tissues. Types I and 
III are noted in granulation tissue related to wound 
repair. Collagen type V is a discernible minor col-
lagen, widely circulated in a variety of tissues [4]. 
An increase in collagen types III and V correlates 
with a decrease in mechanical strength of connec-
tive tissue due to decreased fiber size. It is gener-
ally accepted that a higher I to III ratio in tissues 
is indicative of greater strength, whereas a lower 
ratio may result in tissue laxity [7].

Numerous genetic mutations have been shown 
to correlate with increased prolapse predisposi-
tion. These mutations can result in disordered 
collagen permeation, which weakens fascial sup-
port within pelvic organ support structures [4]. 
Deviations in collagen metabolism may deplete 
fascial strength, critical support of pelvic viscera 
[17]. Cardinal ligament analysis indicates a 
70–80% collagen composition [13]. Knuuti et al. 
indicated that women with joint hypermobility 
and recurrence of POP have significantly higher 
concentrations of type III collagen [17].

12.7  POP/EDS

The analysis of prolapse is multifactorial with 
many contributing mechanisms. Analysis predic-
tions indicate POP will likely become more 
widespread and acknowledged associated with 
the aging population. New and refreshed evi-
dence regarding the etiology of POP/EDS is per-
tinent and pivotal to women’s wellness protocol 
and policy.

While each organ and organ system has a pre-
cise purpose, the function of the systems to 

address reproductive, urogenital, and defecatory 
function becomes less efficient when organs shift 
out of proper position within the pelvic cavity as 
POP progresses. The misalignment of organs, 
structural tissues, and nerves compound symp-
tom gravity. Lack of structural tissue integrity 
can exacerbate symptoms, complicate care, and 
reduce potential for successful treatment if not 
recognized and analyzed appropriately before 
surgical treatment. Women with hEDS often 
experience pain more severely, both a marker 
prior to and concern post-surgery.

Women experiencing collagen-associated dis-
orders such as hEDS have an increased probabil-
ity of prolapse severity, more acute POP 
symptoms, and a predisposition to polypropylene 
mesh erosion. Women experiencing the POP/
EDS connection have the greatest difficulty cap-
turing surgical success of all the diverse issues 
women with POP navigate. They often experi-
ence a delay in diagnosis as POP progresses, are 
frequently misdiagnosed, and commonly receive 
improper treatment.

There remains a shortfall in POP/EDS explo-
ration, with a lack of case reports and observa-
tional studies limiting insight. There is a 
substantial need to explore the current gap in 
treatment analysis and surgical complications. 
Identifying at-risk patients to provide improved 
care within the POP/EDS community is impera-
tive. Greater understanding of POP/EDS within 
healthcare will provide earlier more efficient rec-
ognition of and evolution in treatment for women 
experiencing this life-altering combination of 
conditions.

12.8  QOL

Symptoms of POP/EDS can be vague or obvious, 
are often multi-systemic, and are equally per-
plexing to patient and healthcare provider. 
Women with hEDS typically experience a long- 
term diagnostic journey, visiting multiple types 
of clinicians in different fields of practice looking 
for answers to diverse symptoms. Prior to receiv-
ing a correct diagnosis of EDS, women may 
experience frustration, dismissal, and belittle-
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ment and are often advised to seek psychiatric 
counseling for physical symptoms that are very 
real. The chase for EDS diagnosis may go on for 
years before the POP/EDS connection is recog-
nized. Frequently EDS remains undiagnosed 
until surgical failure occurs multiple times.

Lifestyle and behavioral activities can com-
pound the probability or degree of POP severity. 
What is rarely recognized is the additional poten-
tial to impact post-surgical healing in the POP/
EDS patient. Women are typically advised to 
return to normal activities 6 weeks post-surgery, 
after they have been cleared by examination. 
Women frequently do not feel healed at the 
6-week point post-POP surgery; at 8 weeks heal-
ing is further optimized. With complex or 
advanced POP surgeries, 12  weeks of healing 
may be necessary before returning to normal 
activities. The POP/EDS patient requires addi-
tional time to assure weak tissue has suitably 
healed before resuming normal activities.

Comorbid conditions complicate care, whether 
or not mesh is utilized for surgical POP repair. 
Coexisting conditions that POP may cause or 
complicate such as overactive bladder, underactive 
bladder, dyspareunia, stress urinary incontinence, 
urge urinary incontinence, coital incontinence, or 
urinary tract infections do not always magically 
vanish post-POP surgery in the POP/EDS patient. 
Conditions that may cause or exacerbate POP such 
as EDS could benefit from deeper analysis.

Patient voice nearly always clarifies health 
and healthcare treatment reality. The following 
are the voices of women who have experienced 
POP/EDS navigation (Fig. 12.2).

I was diagnosed EDS because of chronic pelvic 
pain. They discovered I had stretch marks, keloids, 
paper-thin scars related to EDS. The urethral pro-
lapse and patulous urinary meatus were probably 
related but my doctor was unsure. It impacts my 
ability to sit longer than a minute, do any sort of 
exercise as my SI joints are constantly inflamed. 
I’m still very toned, just quite weak in my lower 
half of the body. Employment was extremely dif-
ficult related to fatigue. Also standing for hours on 
end nursing caused a nasty flare in vaginismus and 
pelvic floor pain. I can do fitness programs as long 
as there isn’t too much stretching or working up a 
sweat. The ‘worst’ for me is honestly the pain.
Age 43

“It isn’t just ONE QOL impact that is ‘the worst.’” 
The key is for doctors to really understand how 
devastating this is because it severely affects all 
areas of our lives. I had light stress urine leakage 
my whole life and could never wear tampons, and 
my periods were agonizingly painful. I noticed the 
actual organs falling down was when I was 34 or 
35. Full on rapid prolapse at 35. The unrelenting 
pain which impacts emotional wellbeing, sexual 
interactions, the inability to maintain physical fit-
ness, also made it impossible for me to continue 
working. Having a BM is now a constant source of 
distress…painful, embarrassing, constantly worry-
ing about fecal incontinence so I basically stay 
home all the time and of course worrying about 
leaking stool during sex is a total intimacy 
destroyer. The depression over the loss of myself, 
over the frequent doctor appointments and failed 
surgeries, the anger at my spouse for not making 
any effort to understand…all destroyed my life and 
my husband of 23 years left me. Can’t say I blame 
him…I’d leave myself behind too if I could. I 
could write an entire chapter on how POP literally 
invaded every single aspect of my life. EDS was 
diagnosed based on the failures of my POP repairs, 
some minor issues I had throughput childhood, and 
my family history. It never caused me serious 
issues until the POP.  And none of that was the 
worst…the worst is NOW at 47…dealing with 
 horrific problems for over 10 years now with abso-
lutely no hope for improvement in sight and I have 
had severe emotional and physical trauma from my 
experiences with the medical “professionals” that 
have messed many things up. The ‘trigger stack-

Fig. 12.2 POP/EDS quality of life measures. Courtesy of 
Association for Pelvic Organ Prolapse Support
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ing’ with POP/EDS is enormous, the cumulative 
effect of how it impacts every aspect of our lives is 
overwhelming.
Age 47
I have struggled with the effects of EDS all my life 
but did not know that the early joint problems, 
incredible limberness, early stretch marks meant 
something specific. Looking back, I suspect that 
POP changes started years ago but ObGyns didn’t 
notice or didn’t see the changes as harbingers of 
what was to come so they didn’t say anything. It is 
hard to say what has been worse for me in terms of 
POP.  The rectocele worsening very rapidly was 
frightening and the impact on daily life from the 
sensation of it protruding and the dragging feeling 
was hard to deal with. Going through the surgery 
(Dec 2018) with the knowledge that it will likely 
fail pretty quickly was hard. The prolapse has 
already returned to a small degree. It’s psychologi-
cally challenging to live with the anticipation that 
whatever discomforts I have today will most likely 
be worse in the future. On the bright side, even at 
almost 65, sex remains very good. My husband and 
I have found ways to accommodate changes and 
continue to enjoy sex.
Age 64

12.9  Screening Shortfall

While the physical struggles of women navigat-
ing POP/EDS are considerable, the frustrations 
they experience related to clinician dismissal 
are often more pronounced and are usually 
intensified by experiencing it repetitively as 
they move from physician to physician. The fol-
lowing are the voices of women experiencing 
EDS within a global online FB-based POP sup-
port forum.

I’ve had eight POP-related surgeries since I gave 
birth to my daughter thirty years ago, but no one 
ever mentioned EDS to me.
Age 56
There was no doubt to me that I had the hypermo-
bile type EDS (I also have the velvet skin and other 
characteristics), and I asked my doctor to get a 
referral to the proper specialists. He laughed at me.
Age 45
Could I have EDS? If yes, further surgery might be 
in vain. In fact, it might worsen things. Those were 
my thoughts based on the information from the 
internet. ‘I guess you could have EDS,’ my urogyn 
advised, ‘but what do you want the diagnosis for? 
It doesn’t make any difference.’
Age 34

Didn’t get diagnosed with EDS until I was 38 years 
old. So much misinformation.
Age 44
10 years ago, at 35 I had my first symptoms, and 
my doctor knew I have hEDS, and brushed me off 
each time I mentioned my prolapse concerns and 
rectocele. She didn’t offer any help or refer me to a 
urogynecologist until my uterus became a stage 3.
Age 45
I was told I couldn’t have POP before they even 
looked because I don’t have kids. Then told I 
should just have kids because EDS will make my 
prolapse severe no matter what I do.
Age 27
Diagnosed with EDS at 41 when I developed blad-
der, rectal, and uterine prolapse without ever hav-
ing been pregnant. Went to “the best of the best” 
cash pay surgeons because I was desperate for a 
good outcome. All of them said they had operated 
on many EDS patients. When I asked if they did 
anything differently during surgery because of 
EDS, like suture a distinct way, they said no and 
acted like I was stupid for worrying. Well, I’ve had 
ruptured internal sutures twice. After one of my 
operations, I told every doctor I saw for a year that 
all the symptoms I was dealing with came on in 
one day, exactly two months after said surgery. I 
expressed concern about my history with ruptured 
sutures. Every single time I was dismissed until I 
could actually see something protruding from my 
vagina again. Had another operation and low and 
behold, the sutures from my previous surgery had 
ruptured. In two words I would describe my last 
3 years (4 operations) for prolapse as humiliation 
and dismissal!!
Age 44
Check patients for possible EDS through simple 
clinical questions prior to operating. I was told that 
it is not possible to know you have a connective 
tissue disorder unless prolapse repairs fail. Mine 
failed 6 months after. Took me a year to recover 
from the operation. Took 6 months to recover from 
the second. Asking about autoimmune issues and 
the Brighton Scale should give the surgeon a 
VERY good idea of what he/she is dealing with! I 
was 43 at the time of surgery.
Age 50
I’ve had rectal prolapse since I was 19 or 20 and have 
never had kids. My first POP surgery was unsuccess-
ful, and I had to have a second one a year ago with 
mesh (I am 26 now). So far it has been successful. 
No one mentioned EDS to me, my first surgeon said 
during surgery my collagen appeared ‘stretchy.’ I 
have some symptoms of connective tissue disorder 
but have never been diagnosed. Other than connec-
tive tissue and constipation/disordered eating, I have 
no other explanation for the prolapse issues I will be 
struggling with for the rest of my life.
Age 26
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12.10  Conclusion

POP is a compelling and quickly evolving area of 
women’s health in need of research expansion to 
address unmet needs. EDS is a significant group 
of tissue integrity conditions that may reduce the 
effectiveness of nonsurgical treatments and 
increase the risk of surgical complications in 
women experiencing POP. The diverse nature of 
the POP/EDS intersect often results in medical 
personnel failing to recognize the issues, result-
ing in patients experiencing surgical treatment 
complications, negatively impacting clinician/
patient relationships, and generating resentment 
and distrust in healthcare.

While studies express concerns regarding the 
anticipated significant growth pattern of POP in 
the aging population, there currently exists a tsu-
nami of young women experiencing health con-
sequences with inadequate screening for POP 
due to less than adequate curriculum provided to 
diagnostic clinicians. The same lack of curricu-
lum related to EDS at the subspecialist level cre-
ates a similar practice gap of the POP/EDS 
comorbidity. This shortfall of awareness and con-
ception of the POP/EDS model impedes treat-
ment in women with these overlapping 
conditions.

It is imperative EDS screening become con-
sistent in patients who indicate atypical system, 
lifestyle, or behavioral abnormalities, to reduce 
surgical complication risk. Clinicians unfamiliar 
with EDS may assume pain is imagined when in 
fact hEDS can cause significant pain. The invali-
dation of patient pain may have a deeply negative 
impact on the relationship between clinician and 
patient as well as the quality of life of the patient.

Every woman’s individual POP/EDS experi-
ence is unique and may not necessarily mirror 
another woman’s experience given the zebra-like 
nature of EDS. Developing and optimizing care 
strategies must be based on individual needs. As 
awareness and de-stigmatization of POP 
increases in the coming decade, a wealth of 
vision will usher in fresh treatment protocol and 
evolved surgical procedures. Ideally POP/EDS 
protocol will advance as well.

It takes a specializing surgeon to repair POP 
within the complex female pelvic cavity, a diverse 
mass of multiple organ systems, soft tissue, mus-
cle, tendons, ligaments, boney structures, and 
nerves interwoven tightly within a very compact 
compartment. To complicate the complexity of 
prolapse surgery, women with POP typically 
have more than one type of POP in need of simul-
taneous repair, and women with EDS often lack 
the tissue integrity to assure repair will have 
long-term efficacy. POP procedures truly should 
be left to the experts, even more so POP/EDS.

Patients and their families indicate that when 
surgeries go wrong, they are routinely met with a 
wall of silence, hostility, or denial. Under these 
circumstances, patients will quickly lose confi-
dence and trust in their surgeons. In addition to 
physical impact, patients suffer emotionally 
knowing that they have been harmed.

Every surgical procedure comes with risk, thus 
the significance of appropriate surgical training, 
selective patient screening, and evaluation of the 
most suitable treatment to optimize patient satis-
faction and results. Surgical complications are far 
from patients’ thoughts when they consult with 
physicians. Patients hope and expect their clini-
cians to provide safe and appropriate care. 
Increased awareness is crucial within both patient 
and practitioner sectors to enable evolution of 
POP/EDS screening and best practice. Women 
with POP/EDS simply want their clinicians to lis-
ten to them, to believe them, and to treat them with 
the same respect given to healthcare providers—
even if what is they are sharing flies in the face of 
what their medical education has taught them.
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Obstructive Defecatory Symptoms 
with Pelvic Organ Prolapse

Şerife Esra Çetinkaya, Mehmet Murat Seval, 
Elif Nazlı Çetindağ, and Fulya Dökmeci

13.1  Introduction

Pelvic organ prolapse is a well-known condition 
defined as “the descent of one or more of the 
anterior vaginal wall, posterior vaginal wall, the 
uterus (cervix), or the apex of the vagina (vaginal 
vault or cuff scar after hysterectomy)” [1]. Pelvic 
organ prolapse may lead to a variety of clinical 
presentations, such as protrusion, bulge, lower 
urinary tract symptoms, sexual symptoms, and 
defecatory symptoms according to its severity 
[2]. Nearly every urogynecology society recom-
mends the POPQ system as the only validated 
method for the objective assessment of prolapse 
in all three (anterior, apical, and posterior) com-
partments of the vagina [3, 4]. Nevertheless, pro-
lapse has been considered symptomatic when the 
leading edge is beyond the hymen, with increased 
urinary tract, sexual, defecatory, and prolapse 
symptoms [5, 6].

Defecatory dysfunction is a heterogeneous 
condition that includes any difficulty with defe-
cation and constitutes one of the two main com-
ponents of anorectal dysfunction, together with 
anal incontinence [7]. Obstructed defecation is a 
subtype of defecatory dysfunction presenting 
with symptoms of straining to defecate, feeling 
of incomplete bowel evacuation, splinting, and 
manual evacuation/digitation. Obstructed defeca-
tion can be caused by anatomical defects such as 
rectal or pelvic organ support defects, or func-
tional conditions such as defecatory dyssynergia. 
Posterior compartment prolapse and perineal 
descent are the leading pelvic organ support 
defects in women presenting with obstructive 
defecatory symptoms.

The terminology and classification of female 
anorectal dysfunction symptoms were updated in 
the 2017 joint report of the International 
Urogynecological Association (IUGA)/
International Continence Society (ICS). In this 
report, defecatory and post-defecatory symptoms 
were classified with the inclusion of the new 
symptoms of splinting, digitation, and sensation 
of blockage, in addition to straining to defecate, 
feeling incomplete bowel evacuation, and consti-
pation. Moreover, the definition of constipation 
was updated and classified as slow transit and 
obstructive defecation [8]. As constipation is a 
commonly used definition for women with 
obstructive defecatory symptoms by both patients 
and healthcare providers, it is noteworthy to 
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emphasize that it should be questioned in detail 
whether constipation would be due to infrequent 
bowel motions and delays in transit of bowel con-
tents to reach the rectum or difficulty in 
evacuation.

Population-based studies reported that the 
prevalence of constipation varies from 2 to 27% 
due to different diagnostic criteria of the defeca-
tory dysfunctions considered in different studies 
[9]. However, obstructive defecatory symptoms 
can be more common in women with pelvic 
organ prolapse.

The prevalence of pelvic organ prolapse (for 
any compartment) was reported to be 41.1% for 
women with a uterus and 38% for hysterecto-
mized women in a large-scale cross-sectional 
analysis in the Women’s Health Initiative 
Hormone Replacement Therapy Clinical Trial. 
The prevalence of posterior compartment pro-
lapse was also reported to be approximately 18% 
of all women included in this study with approxi-
mately one in five participants having prolapse at 
≥2 sites [10]. It was demonstrated that 73% of 
women had complaints of at least one obstructive 
defecatory symptom of any degree of bother and 
36% with at least one bothersome defecatory 
symptom (responding moderately or quite a bit) 
in a nationwide longitudinal cohort study with 
women undergoing pelvic organ prolapse sur-
gery. More than 50% of these women had 
reported splinting, straining, or incomplete evac-
uation prior to prolapse surgery in this study 
(53%, 52%, and 59%, respectively) [11].

13.2  Literature Review

There are many studies investigating the relation-
ship between posterior vaginal compartment pro-
lapse and obstructive defecatory symptoms in the 
literature. However, almost all of these studies 
have presented conflicting findings regarding this 
relationship, probably due to differences in 
patient populations, various assessment methods 
of pelvic organ prolapse, and the use of different 
standardized symptom scales.

In a very recent longitudinal cohort study 
examining the pre- and postoperative defecatory 

symptoms in 3515 women undergoing pelvic 
organ prolapse surgery, it has been demonstrated 
that posterior prolapse is a contributing factor for 
obstructed defecation in women. They also found 
a linear correlation between obstructive symp-
toms such as splinting, straining, and incomplete 
evacuation with increasing stages of posterior 
vaginal wall prolapse, from Stage 0 to Stage 2. 
However, there was an inconsistency between the 
obstructive symptoms and posterior prolapse in 
women with advanced stages (Stages 3–4). 
Nevertheless, an improvement in obstructive 
symptoms has also been observed after posterior 
vaginal wall prolapse surgery [11].

In another study, 265 women were divided 
according to the presence of posterior vaginal 
wall prolapse using POPQ stages (POPQ Stage 
≥2 vs. <2). Although posterior vaginal prolapse 
was found to be significantly related to age, body 
mass index, number of pregnancies, and number 
of births, no clear association was demonstrated 
between posterior prolapse and defecatory dys-
function [12].

Saks et al. performed a cross-sectional study to 
determine whether the presence of obstructive 
defecatory symptoms is associated with the site 
and severity of pelvic organ prolapse in 260 
women with grade ≥2 prolapse according to the 
Baden-Walker halfway system. They concluded 
that obstructive bowel symptoms were signifi-
cantly associated with posterior vaginal prolapse, 
without any association with the severity [13]. 
Digesu et al. assessed the relationship of vaginal 
prolapse severity to symptoms and quality of life 
in a prospective observational study including 355 
women and found a strong relationship between 
posterior prolapse and bowel symptoms [14].

Erekson et  al. conducted a cross-sectional 
study to estimate the association between poste-
rior vaginal prolapse and obstructive bowel 
symptoms, such as splinting, straining, or incom-
plete bowel emptying, in 721 women. Although 
the authors found no association between poste-
rior vaginal prolapse and bothersome straining or 
incomplete evacuation, they were only able to 
demonstrate an association with Stage II or 
greater posterior vaginal prolapse and bother-
some symptoms of splinting alone [15]. In 
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another study including 237 women with symp-
tomatic pelvic organ prolapse, symptoms of 
incomplete evacuation and digital manipulation 
of the Pelvic Floor Distress Inventory-20 (PFDI- 
20) (items 8 and 4, respectively) were found to be 
weakly correlated with advanced posterior vagi-
nal wall prolapse [16].

Collins et al. evaluated defecatory symptoms 
similarly using items 4 (splinting) and 8 (incom-
plete evacuation) of the PFDI-20, specifically 
with pb and Bp POP-Q points in a database 
including 1663 women. A significant relationship 
was found only with the Bp point measurement 
[17]. Neto et  al. evaluated only constipation as 
the obstructive defecatory symptom, using the 
Cleveland Clinic Constipation Score (CCCS) 
with POPQ measurement points of Bp, Pb, and 
Gh in 613 women with pelvic floor disorders. 
They accepted constipation as positive in women 
with a score ≥7 and found no association between 
constipation and the presence of posterior pro-
lapse and GH measurement. However, they found 
a positive correlation with constipation and the 
POPQ measurement of Pb [18].

Understanding the relationship between pro-
lapse and pelvic floor symptoms is crucial in the 
management of patients, as reviewed in the litera-
ture above. Somehow, there appears to be a rela-
tionship between obstructive defecatory 
symptoms and posterior vaginal support in 
women. Herein, a study will be presented investi-
gating both the comparison and the correlation of 
obstructed defecation (splinting, straining, and 
incomplete evacuation) with the presence and 
staging of posterior vaginal prolapse.

13.3  Case Study: The Relation 
of Posterior Vaginal POP-Q 
Points with Obstructive 
Defecatory Dysfunction 
Symptoms

 (a) Aim and Scope
In this study, the impact of posterior vagi-

nal prolapse on obstructed defecation was 
examined in women with pelvic floor 
disorders.

 (b) Study Design and Material Methods
The data of women presenting with pelvic 

floor disorders (n  = 363) was reviewed. As 
prolapse is clinically more symptomatic 
when the leading edge approaches the hymen 
[19], patients were grouped using Bp point 
of Pelvic Organ Prolapse Quantification 
(POPQ) system (Group 1, Bp above −1 cm, 
n = 117; Group 2, Bp below −1 cm, n = 246). 
Obstructive defecatory symptoms, including 
splinting, straining, and the sensation of 
incomplete evacuation, were assessed using 
answers to subgroups of the Pelvic Floor 
Distress Inventory-20 (PFDI-20). Patients 
who splint or manually assist in the evacua-
tion of stool from the rectum were identified 
with question number 4 of the PFDI-20, 
which is “Do you ever have to push on the 
vagina or around the rectum to have or com-
plete a bowel movement?” The intensive 
need to strain was assessed with question 
number 7 of the PFDI-20, which is “Do you 
feel you need to strain too hard to have a 
bowel movement?” The sensation of incom-
plete evacuation was identified with question 
number 8 of the PFDI-20, which is “Do you 
feel you have not completely emptied your 
bowels at the end of a bowel movement?” A 
comparison was made according to the pres-
ence of posterior vaginal wall prolapse, with 
respect to the clinical characteristics and the 
aforementioned items of PFDI-20 evaluating 
obstructed defecation. Additionally, each 
point in the posterior vaginal wall according 
to the POPQ system (points Ap, Bp, D, and 
perineal body (pb)) was also assessed for 
correlation with obstructive defecatory 
symptoms, using these items in all women.

 (c) Results of the Study
Of the 363 women with pelvic floor disor-

ders, the Bp point was below −1 cm in 246 
women (67.7%, stage ≥2 posterior vaginal 
wall prolapse) and above −1  cm in 117 
women (32.3%, stage <2 posterior vaginal 
wall prolapse). As shown in Table 13.1, the 
women with stage ≥2 posterior prolapse had 
a significantly higher body mass index 
(p = 0.011). No significant differences were 
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observed between the groups regarding age, 
parity, comorbidities, number of vaginal 
deliveries, vaginal deliveries of macrosomic 
babies, or histories of pelvic surgery. 
Straining and splinting were more common 
in women with stage ≥2 posterior prolapse. 
Table 13.2 shows the correlation of symptom 
bother with prolapse severity. There was a 
significant but weak correlation between 
splinting and points Ap and Bp (rho 0.186 
and 0.189, respectively, p < 0.001). Straining 
was weakly correlated with Pb measurement 
and Bp point (rho 0.133 and 0.103, respec-
tively, p < 0.011). Incomplete bowel evacua-
tion was not correlated with any of the 
posterior vaginal POPQ points, and point D 

was not correlated with any of the obstruc-
tive defecatory symptoms.

In this case study, straining and splinting 
were found to be more common in women 
with posterior prolapse than women without 
posterior prolapse, and a statistically signifi-
cant but weak correlation was found between 
posterior vaginal descent and these obstruc-
tive defecatory symptoms. More specifically, 
both straining and splinting increased with 
the descent of the Bp point. In addition, 
splinting was also correlated with the Ap 
point, and Pb measurement was correlated 
only with straining. However, the “feeling of 
incomplete bowel evacuation” did not dem-
onstrate any correlation with any of the pos-

Table 13.1 Baseline characteristics, presence of obstructive defecatory dysfunction symptoms, and scores for related 
questions of the PFDI-20

Posterior POP-Q
Bp above −1 cm
(stage < 2) n = 117

Posterior POP-Q
Bp below −1 cm
(stage ≥ 2) n = 246 P

Baseline characteristics
Age (years), mean ± SD 56 ± 12 54 ± 12 0.282
Post-menopausal status, n (%) 84 (71) 152 (61) 0.061
Parity, mean ± SD 2.8 ± 1.7 3.1 ± 1.8 0.092
Body-mass index (kg/m2), mean ± SD 28 ± 5 30 ± 6 0.011a

Tobacco use 17 (14) 33 (13) 0.773
Comorbidities
   Diabetes, n (%) 23 (19) 63 (25) 0.212
   Hypertension, n (%) 54 (46) 107 (43) 0.633
   Coronary artery disease, n (%) 17 (14) 43 (17) 0.479
   Obstructive airway disease, n (%) 19 (16) 36 (14) 0.690
Vaginal delivery, n (%) 110 (94) 236 (95) 0.418
Vaginal delivery of macrosomic baby, 
n (%)

29 (88) 53 (21) 0.490

Pelvic surgery, n (%) 9 (7) 23 (9) 0.602
Symptoms
Women with at least one obstructed 
defecatory symptom, n (%)

91 (77) 196 (79) 0.678

PFDI-20 Q4, median (IQR) 0 (0–2) 1 (0–3) 0.001b

PFDI-20 Q7, median (IQR) 1 (0–2) 2 (0–3) 0.012b

PFDI-20 Q8, median (IQR) 1 (0–2) 1 (0–3) 0.451

Student-t test, Mann-Whitney U test, and Chi-square tests were used as appropriate. P values <0.05 were considered 
significant
a Student-t test
b Mann-Whitney U test. PFDI-20 Q4: “Do you ever have to push on the vagina or around the rectum to have or complete 
a bowel movement?”; PFDI-20 Q7: “Do you feel you need to strain too hard to have a bowel movement?”; PFDI-20 Q8: 
“Do you feel you have not completely emptied your bowels at the end of a bowel movement?”
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terior POPQ measurements, and point D 
showed no association with any of the 
obstructive defecatory symptoms.

13.4  Discussion

As stated previously, the discrepancies in the 
methodology of the studies examining the asso-
ciation of posterior vaginal prolapse with 
obstructed defecation performed so far lead to 
heterogeneous and conflicting results in the liter-
ature. In the present case study, all three ques-
tions regarding obstructed defecation of the 
PFDI-20 (items 4, 7, and 8) have been evaluated 
with all posterior vaginal wall POPQ points. The 
most consistent finding in the literature together 
with this case study is the association of point Bp 
with splinting. Similarly, straining seems to be 
associated with the Pb measurement. Thus, resto-
ration of a rectocele and perineal body may 
improve symptoms in patients with symptoms of 
splinting and straining, as shown in the study of 
Karjalainen, P.K. et al. On the other hand, to the 
best of our knowledge, obstructed defecation and 
points Ap and D have not been evaluated before, 
and in this study, they seem to have no relation-
ship [11]. The feeling of incomplete bowel emp-
tying also seems to be associated with posterior 

prolapse in the literature. However, this could not 
be demonstrated in this study.

The routinely used assessment methods of the 
posterior vaginal wall, such as the POPQ Bp 
point and Pb measurement, may be insufficient to 
demonstrate the anatomical defect. Moreover, 
this insufficiency might probably be one of the 
reasons for the discrepancies and weak correla-
tions. Thus, the evaluation of the posterior wall 
support using imaging methods, such as ultra-
sound or magnetic resonance imaging, and func-
tional examinations, might provide a promising 
holistic approach for the comprehension of ano-
rectal dysfunction.

13.5  Conclusion

Although it is well accepted that anatomical 
problems, such as posterior vaginal wall pro-
lapse, lead to obstructed defecation, the probable 
underlying functional causes in women are still 
poorly understood. The impact of contributing 
factors such as aging, hormonal status, and vagi-
nal delivery on anatomical defects and dysfunc-
tional problems add to the complexity of the 
relationship between defecatory and post- 
defecatory symptoms with posterior prolapse. In 
this context, future studies are needed.

Table 13.2 Correlation of posterior wall POP-Q points with items of the PFDI-20

Scores Ap pb Bp D
Splinting
PFDI-20 Q4

rho 0.186** −0.004 0.189** 0.019

p < 0.001 0.933 < 0.001 0.723
Straining
PFDI-20 Q7

rho 0.064 0.133* 0.104* 0.074

p 0.223 0.011 0.049 0.158
Incomplete
PFDI-20 Q8

rho 0.012 0.050 0.009 −0.049

p 0.827 0.346 0.861 0.348

PFDI-20: Pelvic Floor Distress Inventory-20. Spearman’s correlation analyses were used to evaluate the correlation.  
* P values <0.05 were considered significant, ** P values <0.001 were considered highly significant
PFDI-20 Q4: “Do you ever have to push on the vagina or around the rectum to have or complete a bowel movement?”; 
PFDI-20 Q7: “Do you feel you need to strain too hard to have a bowel movement?”; PFDI-20 Q8: “Do you feel you 
have not completely emptied your bowels at the end of a bowel movement?”
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Surgical Treatment of Posterior 
Compartment Defects

Traian Enache, Andreea Enache, Marcel Moisa, 
and Mihai Ionica

Transvaginal meshes have been in use for the last 
20 years, so during this period of time all tech-
niques evolved and changed. Like any other new 
method, many adjustments have been needed, 
and yet almost nothing is final. In the first years, 
the surgeons tried to find the most suitable way to 
insert meshes, and also that time we had a great 
number of complications [1]. A few practitioners 
and companies persisted in vaginal mesh surgery 
in spite of FDA warning and legal and media 
risks. Correcting the errors of the past and since 
2011, we have a substantial number of publica-
tions that have begun to demonstrate scientifi-
cally the efficacy and low morbidity of these 
techniques [2, 3]. There are also prospective and 
retrospective studies with significant follow-up 
that confirm the good results of transvaginal 
meshes [4, 5].

In surgical cure of posterior compartment 
defects, one of the major steps is apical repair [6]. 
There are many techniques that restore the apical 
suspension, but there is no consensus on the most 
efficient one. We are proposing a new approach 
using a small patch of polypropylene mesh.

Based on the analysis of the posterior transvag-
inal mesh, which offers a good support has more 

complications and has a quite bad reputation, we 
tried to develop a much safer way to insert the 
mesh. We found that the part of the mesh located 
caudally from the plane of levator ani muscles is 
functionally inert, its presence at the level of 
ischioanal fossa being only the consequence of the 
insertion technique. Also, most associated compli-
cations are due to the mesh passage through the 
anatomical space mentioned above. Thus, we pro-
pose a new technique through which only the frag-
ment of mesh between the two sacrospinous 
anchors is kept and the distal fragments of the 
mesh are abandoned. In addition, a  polypropylene 
“patch” is inserted at the level of the transverse 
vaginal incision and the two sacrospinous wires 
are passing through the lateral sides of it [7].

This polypropylene “patch” is made intraop-
eratively from a larger piece of mesh. Most often 
it has a rectangular shape with dimensions of 4 × 
2  cm. Depending on the particularities of each 
case, its shape may undergo minor changes.

In cases of vaginal vault prolapse, we left 
some extensions in the cranial parts, bilateral, 
where we anchored the sacrospinous wires to 
compensate for the lack of substance due to the 
absence of the cervix. In patients who also asso-
ciated rectocele and where it required its cure 
with posterior “bridge,” we created a lower trian-
gular or semicircular extension with a maximum 
size of 1.5 cm from the lower edge of the “patch” 
(Fig.  14.1). Physiologically, the uterosacral 
 ligaments provide the posterior vector compo-
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nent of the cervix, and the cardinal ligaments pro-
vide the lateral component. Transposed in 
biomechanical language, we are talking about a 
“tension in the wire” that is opposed to the dis-
placement of the cervix, one oriented posteriorly 
and the other one laterally.

The result of these forces is a vector with pos-
terolateral orientation (Fig. 14.2a).

In the case of the posterior “patch,” the sacro-
spinous anchoring wires also have a posterolat-
eral direction, similar to that of the two ligament 
components (Fig. 14.2b).

Thus, from a biophysical point of view, the 
posterior “patch” fixed sacrospinously has the 
prospect of a pathogenic correction of the defec-
tive anchoring of the cervix and the elitrocele. In 
the case of uterine prolapse, we preferred an 
additional technique depending on the possible 
pelvic floor disorders associated. For the cases in 
which an anterior vaginal prolapse coexisted, we 
preferred the four-arm surgical cure, two passed 
transobturator, and two laterocervical, subse-
quently fixed to the sacrospinous wires, thus also 
realizing the anchoring of the cervix. To the 

a b

Fig. 14.1 (a) Posterior “patch” with sacrospinous fixa-
tion in a patient in whom a posterior “bridge” is associated 
(from the archive of Enache T.). (b) Posterior “patch” with 

sacrospinous fixation in a patient with vaginal vault pro-
lapse and rectocoele

ba Sacrospinous
ligament

Sacrospinous
ligamentsUterosacral

ligaments

Cardinal
ligaments

Sacrospinous
anchoring with 
non-resorbable
suture

Posterior
“patch”

Cervix

Cervix

Fig. 14.2 Disposition of cardinal and uterosacral liga-
ments. (a) Vector analysis. The arrow is the vector result 
of the “tension in the wire” in the cardinal and uterosacral 

ligaments. (b) Postoperative position of the posterior 
“patch” with sacrospinous fixation
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extent that there is no cystocele associated and 
there is only an apical defect, damage to utero-
sacral and cardinal ligaments, we practiced a 
pericervical cerclage with the anchoring of the 
edges of the mesh to the two sacrospinous wires. 
Vaginal vault prolapse benefits from the same 
surgical technique, the etiopathogeny being iden-
tical to that of uterine prolapse.

Surgical Steps
 1. A transverse incision is made at the level of 

posterior vaginal mucosa, at 2  cm below its 
insertion on the cervix.

 2. Digital dissection is performed with the index 
finger of the same hand posterolateral to the 
ischial spine and bilaterally.

 3. The marking of sacrospinous ligaments with 
the index finger, bilateral, medial, and in con-
tact with the ischial spine.

 4. Passing a 2/0 non-resorbable monofilament 
wire through each sacrospinous ligament 
using a special anchoring device approxi-
mately halfway to the sacrospinous ligament, 
somehow more lateral than in the case of pos-
terior mesh anchoring and marking the ends 
of the wires with an autostatic spreading for-
ceps. The maneuver is performed by position-
ing the instrument’s handle in the hand 
opposite to the side of the patient operated on. 
Holding takes place so that the thumb is in 
contact with the plunger of the sliding needle 
of the instrument.

The instrument is inserted with the same 
hand corresponding to the side of the patient 
operated on, the index finger being in contact 
with the sacrospinous ligament at about 2 cm 
lateral to the ischial spine. The tip of the 
instrument is positioned so that the concavity 
is oriented inferiorly towards the sacrospinous 
liagament. The tip of the instrument will be 
pressed on the ligament with the index finger. 
At this point, with the thumb of the contralat-
eral hand, the plunger is activated to the tip, so 
that the sliding needle will pierce the ligament 
and will meet the wire that is passed over the 
end of the instrument.

The retraction of the plunger follows, also 
meaning the retraction of the needle that has 

the wire, thus realizing the anchoring of the 
wire to the sacrospinous ligaments. By retract-
ing the instrument, both ends of the wire are at 
the level of the vaginal incision.

 5. The insertion of the polypropylene “patch,” 
passing the ends of the wires anchored sacro-
spinously through the loops of the mesh, in 
the lateral sides, bilaterally.

 6. Fixing the “patch” to the insertion on the cer-
vix of sacrospinous ligaments, the wires will 
be located medial to the sacrospinous ones. In 
the case of patients with a history of total hys-
terectomy, the fixation of the “patch” is done 
at the posterior vaginal mucosa, 1 cm below 
the postoperative scar.

 7. Tying the ends of the wires anchored sacro-
spinous with one another, with consequent 
reduction of uterine prolapse and elitrocele. 
The sutures should not be strained exces-
sively, thus avoiding overcorrection. A part of 
the wire will remain suspended, as mentioned 
above.

 8. Suture of the vaginal cut. If there are addi-
tional steps, these will be made separately.

The technique described above has two 
advantages: it avoids most of the complica-
tions and it is simpler. The “in vivo” provision 
of the “patch” with sacrospinous fixation rep-
resents a technical solution that respects the 
vector distribution, thus providing the prem-
ises for the restoration of pelvic organ physi-
ology. The patient is mesh-covered for 24  h 
postoperatively, the discharge being made at 
48 h at the latest if no complications occur.

The results at 3  years are favorable, with a 
relapse rate of less than 1% in a group of 150 
patients, but a statistical confirmation at 5 years is 
required. However, prospects are encouraging. 
The method was registered at the State Office for 
Inventions and Trademarks (OSIM) in Romania 
with the title “Surgical kit and method for elitro-
cele correction vaginally” and the Patent No. 
130607/29.11.2016 was obtained [8].

In the following, we will offer examples of the 
application of the method in some cases that 
associated the apical defect and its correction by 
the abovementioned method.
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14.1  Case Study: Pelvic Floor 
Disorders: A New 
Perspective (A New Surgical 
Technique 
with a Polypropylene Patch 
for Posterior Compartment 
Defect)

Case 1: A 57-year-old patient presented with pos-
terior vaginal fornix symptomatology, nocturia, 
urge incontinence, dyspareunia, and medium pel-
vic pains. The clinical examination revealed a 
posterior compartment defect at all three levels: 
elitrocele with minimal uterine prolapse, recto-
cele, and perineal body defect. The surgical cor-
rection was performed with a “patch” posteriorly 
fixed to the sacrospinous ligaments and, addition-
ally, the cure of rectocele with posterior “bridge” 
(Fig. 14.3).

At 6 months, the patient returned with a satis-
factory anatomical result and a significant clini-
cal improvement; however, nocturia was still 
persistent, but with a lower frequency from six to 
three episodes per night. Moreover, a significant 

reduction of hemorrhoidal disease was observed, 
which the patient also noticed.

Case 2: A 54-year-old patient presented for a 
formation that came out from the vaginal introitus, 
nocturia, and urge incontinence, which she declared 
was however variable. The objective examination 
revealed a second-degree uterine prolapse, elitro-
cele, and third-degree rectocele (Fig. 14.4).

Surprisingly, the anterior wall did not present 
any pelvic floor disorder. Surgical treatment con-
sisted in mounting a posterior “patch” with sacro-
spinous fixation, which reconstructed the cardinal 
and uterosacral ligaments vectorally. A more dif-
ficult moment was the dissection of the hernial 
sac and the reduction of enterocoele (Fig. 14.4b). 
In this case, a patch with a particular shape was 
made (Fig. 14.4c) with two extensions anteriorly 
and laterally, and through their loops, the sacro-
spinous wires were passed, and, with an inferior 
and median extension, the posterior “bridge” was 
attached for the correction of rectocele 
(Fig.  14.4d). Postoperative progression was 
favorable at 6 months, with the disappearance of 
symptoms and the restoration of the anatomy.

a cb

Fig. 14.3 Posterior vaginal prolapse—rectocele and elitrocele. (a) Preoperative aspect, (b) intraoperative aspect, (c) 
postoperative aspect (from the archive of Enache T.)
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In order to verify statistically the new method, 
we performed a prospective study that took place 
in the Clinical Hospital of Obstetrics and 
Gynaecology “Prof. Dr. Panait Sîrbu” in 
Bucharest, between 2012 and 2016 involving 95 
patients with pelvic floor dysfunction consisting 
in pelvic floor disorders with posterior defects 
among others. We have divided all patients in two 
subgroups: in the first one, with 37 patients, we 
used surgical methods with native tissue repair. 
We used the perineal and vaginal approach, with 
posterior colpoperineorrhaphy, McCall suture 
when enterocoele coexisted, or even Amreich- 
Richter technique in two cases of vaginal vault 
prolapse.

The second subgroup consisted 58 patients 
where we used posterior patch with sacrospinous 
fixation technique to cure posterior compartment 
defects, associating different other methods like 
posterior bridge for treatment of rectocoele.

We analyzed both subgroups before and 
6 months after surgery. All patients completed a 
pre- and postoperative questionnaire, benefici-
ated of clinical examination, preoperative urody-
namics, and pre- and postoperative echography.

All patients presented symptoms like frequency, 
urgency and nocturia, pelvic pains, or hemorrhoids. 
We studied the preoperative and postoperative 
dynamics of these variables within each group. We 
quantified frequency and nocturia with number of 
episodes per day and urgency, hemorrhoids, and 
pelvic pains on a scale ranging from 0 to 3 in inten-
sity as perceived by the patient (Table 14.1).

After statistical analysis, we found a postop-
erative improvement in some symptoms, in both 
groups. Analyzing the uterine artery velocimetry, 
we found a significant lowering of resistivity 
index in the second subgroup. A primary conclu-
sion might be that this procedure significantly 
increases pericervical blood circulation.

Comparing the surgical outcome in these 
patients, we discovered a significant improve-
ment of nocturia, frequency, and hemorrhoids in 
the second subgroup, with p < 0.01. All the other 
parameters taken into the discussion did not dif-
fer significantly.

The anatomical results were satisfactory in 
both groups immediately postoperative and 
6 months after. There were no serious complica-
tions either.

a
b

c

d

Fig. 14.4 Posterior uterine and vaginal prolapse. (a) Preoperative aspect, (b, c) intraoperative aspect, (d) postoperative 
aspect (from the archive of Enache T.)
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14.2  Conclusion

There are some symptoms related to the posterior 
compartment defect that significantly improve 
after vaginal surgery. Apparently, correcting anat-
omy we may achieve restoration of function. We 
may conclude that when these symptoms associ-
ate with pelvic floor disorders, they are surgically 
curable. Posterior patch with sacrospinous fixa-
tion proved to be an easy way of correcting level I 
defect, with minimum complications. It also pro-
vides a satisfactory anatomical result.

Posterior patch with sacrospinous fixation 
might have a better result in pelvic and pericervi-
cal blood circulation. The better cure of hemor-
rhoids and the improvement of uterine 
velocimetry plead for that idea.
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Sacropexy of the Vagina 
and Rectum with a Single Mesh

Kristina Drusany Starič, Urška Eržen Rupnik, 
Adolf Lukanović, and Gregor Norčič

15.1  Pelvic Organ Prolapse

Pelvic organ prolapse (POP) is a condition that 
drastically alters a patient’s quality of life [1] and 
can negatively affect her social life due to uri-
nary, anorectal, and sexual dysfunctions [2]. The 
goal of POP surgical therapy is to restore normal 
anatomy of the vagina and prolapsed organs, to 
reduce or eliminate prolapse-related symptoms, 
and to restore physiological functions [3].

Vaginal vault prolapse and apical uterine pro-
lapse are defined as the descent of the vaginal 
cuff, cervix, or uterus below a point which is 
2 cm less than the total vaginal length above the 
plane of the hymen [4]. Seventy-two percent of 
pelvic organ prolapses are associated with other 
pelvic floor defects: cystocele, rectocele, or 
enterocele [5]. The incidence of pelvic floor pro-
lapse is 30% in women between the ages 20 and 

59 and over 50% in women over 50. The likeli-
hood of surgery for POP is 19% and 30% for 
reoperation. This makes POP not only a signifi-
cant healthcare problem but also a non-negligible 
expense for the healthcare system [6].

The most common risk factors for POP are par-
ity and mode of delivery, child birthweight, age, 
menopausal status (estrogen deficiency), congeni-
tal collagen disorders (type IV Ehlers- Danlos syn-
drome, Marfan syndrome), race, previous surgeries 
to correct pelvic organ prolapse (colposuspension, 
sacrospinous fixation, hysterectomy), and chronic 
conditions that increase intra-abdominal pressure 
(chronic constipation, pulmonary disease, obesity, 
prolonged heavy lifting). The role and mechanism 
of some factors are not yet well elucidated [6–9].

The symptoms of POP can be divided into five 
major groups:

 1. Vaginal symptoms such as the sensation of 
vaginal bulging, a visible or palpable bulge, 
feeling of pressure in the vagina, and bloody 
or purulent discharge.

 2. Urinary symptoms manifested by inconti-
nence, frequency, urgency, weak or prolonged 
urinary stream, feeling of incomplete bladder 
emptying, the need for manual reduction of 
prolapse to ensure complete voiding, and the 
need for a change of position to ensure com-
plete voiding or start voiding.

 3. Bowel symptoms which include incontinence, 
flatulence, liquid or solid stool, urgency, feel-
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ing of incomplete emptying and splinting 
(pushing on or around the vagina or perineum), 
and need to start or complete defecation 
(“digitation”).

 4. Sexual symptoms which include dyspareunia, 
decreased sensitivity, and incontinence during 
intercourse.

 5. Other symptoms which include low back 
pain (reduced or resolved in the supine posi-
tion) and abdominal pain or feeling of pres-
sure [8, 9].

The diagnosis of POP involves taking patient’s 
medical history and clinical examination where 
the POP-Q system (Pelvic Organ Prolapse 
Quantification System) is most commonly used 
to objectify prolapse [9]. Depending on the 
symptoms, diagnostics may include imaging and 
urodynamic diagnostic examinations [10].

The management for POP is indicated in 
symptomatic patients. Conservative treatment is 
the first choice in women with POP and involves 
pelvic floor muscle training and the use of pes-
saries [11]. There are no data supporting the use 
of local estrogen as primary therapy for POP 
[12]. Surgical treatment is suitable for patients 
where conservative treatment has been unsuc-
cessful or rejected. Various surgical approaches 
are in use—abdominal or transvaginal. Patient’s 
own tissues or artificial materials are used for 
prolapse correction. The uterus can be spared in 
POP repair, or concomitant hysterectomy can be 
performed. Meta-analyses have shown that surgi-
cal treatment of pelvic organ prolapse improves 
the patients’ quality of life [13]. Today we can 
compare success rates of surgical procedures and 
risk factors, thanks to numerous studies of POP; 
however, we are still unable to prevent frequent 
POP recurrences or onset of new symptoms using 
current surgical techniques [14].

15.2  Rectoanal Intussusception

Rectoanal intussusception (RI) (also called inter-
nal rectal prolapse) is an invagination of the rec-
tum into itself during defecation. RI was found in 
12–31% of patients with defecation disorders by 

some authors [15, 16] and as high as 50% even in 
asymptomatic patients by others [17]. The exact 
ethology of RI is unknown. Structural abnormali-
ties of the pelvic floor, rectal wall connective tis-
sue dysfunction, and functional causes leading to 
increased intra-abdominal pressure have all been 
associated with RI. The course of RI is also not 
clear since the progression to external prolapse is 
variable or slow [18]. The cardinal symptom in 
patients with symptomatic RI is a feeling of 
incomplete fecal evacuation/tenesmus, in some 
patients also constipation and a burning sensation 
toward the sacrum, which is exacerbated when 
straining; fecal incontinence is also a common 
symptom [19].

The gold standard for RI diagnostics is defe-
cography, the results of which must be interpreted 
critically in relation to the clinical picture [20]. 
Dynamic magnetic resonance imaging (DPMRI) 
is an alternative to defecography and has the 
advantage of absence of ionizing radiation as 
well as better spatial resolution of the structure. 
The disadvantages of the method are mainly its 
poorer specificity and high costs [18]. Dynamic 
transperineal ultrasound (DTP-US) is a means of 
diagnosis that allows us to evaluate all compart-
ments within the pelvis in real time and their rela-
tionship at rest and during straining and 
defecation [21]. Clinical examination correlates 
well with the diagnosis of intussusception when 
the segment is longer than 3 cm and is less reli-
able for shorter segments [22].

Initial therapy of symptomatic RI is always 
conservative with dietary measures, laxatives, 
suppositories, enemas, and biofeedback therapy 
[23]. Conservative biofeedback therapy is a 
form of anal EMG (electromyography) that uses 
probe connected to a computer. It is successful 
in 37–100% in obstructive defecation and 
50–90% in fecal incontinence [24]. Surgical 
treatments most used for RI include various 
methods of abdominal rectopexy, a stapled 
trans-anal rectal resection (STARR) procedure 
for trans-anal anteroposterior rectotomy, and the 
Delorme procedure [18, 22]. There is no data 
yet that clearly show the advantage of one surgi-
cal technique over another based on randomized 
trials [18].
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15.3  Case Study: Feasibility 
of Correcting Vaginal Vault 
Prolapse 
and Intussusception 
with One Y Mesh (First 
Results)

Urška Eržen Rupnik, Kristina Drusany Starič, 
Gregor Norčič and Adolf Lukanović

Department of Gynecology, University Medical 
Centre Ljubljana, Ljubljana, Slovenia
Department of Abdominal Surgery, University 
Medical Centre Ljubljana, Ljubljana, Slovenia

The study deals with pelvic organ prolapse, rec-
toanal intussusception, and apical uterine pro-
lapse in nine patients. For the first time, using a 
single Y mesh a total of nine procedures were 
performed for the repair of pelvic organ prolapse 
and rectoanal intussusception between January 
2016 and September 2018 at the University 
Medical Centre Ljubljana. Preoperatively, the 
diagnosis of POP and RI was confirmed by clini-
cal examination, perineal ultrasound, and defe-
cography (Fig. 15.1).

The surgery itself was performed interdisci-
plinary, as collaboration between a gynecologist 
and an abdominal surgeon. After establishing 
pneumoperitoneum, the preparation of the vagi-
nal vault (or cervix), rectum, and sacrum fol-
lowed. The distal end of the posterior arm of the 
Y mesh was sutured to the rectum at the level of 
the puborectalis muscle. Anterior wall of the 
extraperitoneal rectum was attached to the mesh 
using single resorbable sutures. The mesh itself 
was fixated to the sacrum using an endo-tracker. 
Additionally, the posterior arm of the Y mesh was 
also sutured to the posterior wall of the vaginal 
vault, and the anterior arm of the Y mesh was 
sutured to the anterior wall of the vaginal vault. 
The mesh was then completely covered with 
peritoneum. A modified form of the procedure—
hystero-recto-sacropexy—was performed in two 
uterus-preserved patients. Establishing pneumo-
peritoneum and the standard placement of an 
optic trocar through the navel and three working 
trocars (one on each side in the lower quadrant of 

the abdomen and one suprapubically) was fol-
lowed by the preparation of the anterior longitu-
dinal ligament, later followed by the opening of 
the peritoneum toward the rectum and dissection 
of the peritoneum between the bladder and the 
uterus. An opening was made into the left and 
right round ligaments (Lat. Lig. Rotundum) 
through which a halved anterior arm of the poly-
propylene mesh was later inserted. The posterior 
arm of the Y mesh was attached at the level of the 
puborectalis muscle to the rectum with absorb-
able sutures and to the sacrum with titanium 
tacks using an endo-tracker. Both halves of the 
anterior arm of the mesh, which were inserted 
through the openings through the round liga-
ments, were sutured to the anterior portion of the 
cervix. The mesh was completely covered with 
peritoneum. A schematic representation of the 
steps of both procedures is summarized in 
Fig.  15.2. A video was also taken showing key 
steps in the procedure (Fig.  15.3). The surgery 
took on average 2 h and 15 min. Patients were 
discharged to home care on the third postopera-
tive day. During hospitalization none of the 
patients reported postoperative complications.

15.4  Discussion

POP and RI are often presented concurrently to 
different extents in the same patient. This fact has 
been recognized and respected with the introduc-
tion of laparoscopic surgical techniques that 
address both issues simultaneously. Already in 
the first description of the laparoscopic ventral 
mesh rectopexy by D’Hoore et al., the fixation of 
the vagina to the mesh has also been performed 
[25]. Similar procedure with laparoscopic mesh 
rectopexy and concomitant sacrocolpopexy has 
been described by Slawik et  al. [26]. Even in 
open surgery, the combined procedure has been 
advocated at the time by Lim et  al. [27]. The 
unresolved issues to date remain, however, 
whether the concomitant procedure as such is 
associated with more complications as each of 
them alone, regarding the technical details of 
each procedure and the clinical importance of RI 
as opposed to overt rectal prolapse.
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One of the rare publications that report 
increased incidence of postoperative complica-
tions with addition of rectopexy to sacrocolpo-
pexy is the retrospective study of Unger et  al. 
[28]. In their comparison of robotic and laparo-
scopic sacrocolpopexy in 406 patients between 
2006 and 2012, they have found higher risk of 
blood transfusions, abscess formation, and osteo-
myelitis in 36 patients with concomitant recto-

pexy. On the other hand, a much larger clinical 
database analysis of laparoscopic sacrocolpopex-
ies, laparoscopic rectopexies, and combined pro-
cedures (7232, 1560, and 123 patients, 
respectively) performed between 2013 and 2016 
has found no difference in major complications 
between these groups of patients [29]. The 
authors concluded that the combined procedure 
might be appropriate in selective patients. 

Fig. 15.1 Anterior rectocele, intra-anal intussusception, and rectal prolapse diagnosed using defecography (accurate 
assessment of the rate of prolapse is not possible using this test)
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Fig. 15.2 Steps in 
laparoscopic colpo- 
recto- sacropexy (left) 
and hystero-recto- 
sacropexy (right)
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Fig. 15.3 Laparoscopic and hystero-recto-sacropexy. (a) 
Sacrum preparation, (b) rectum preparation, (c) dissection 
of the peritoneum between the bladder and the uterus, (d) 
opening in the round ligaments, (e) fixation of the poste-
rior Y mesh arm to the rectum, (f) fixation of the mesh to 

the sacrum, (g) halved anterior arm of the mesh, (h) both 
parts of the anterior arm inserted through each openings in 
the left and right round ligaments, (i) fixation of both parts 
of the anterior Y arm to the anterior part of the cervix, (j) 
mesh fully covered with peritoneum

K. D. Starič et al.



121

Another analysis of 3394 rectopexies and 206 
combined procedures has also found no differ-
ence in operative morbidity by adding sacrocol-
popexy to rectopexy [30]. These results are in 
concordance with our findings that show very 
low morbidity in our nevertheless small group of 
patients.

The biggest problem of literature analysis on 
rectopexy and/or laparoscopic POP surgery lies 
in the fact that technical details of performed pro-
cedures differ substantially between various 
authors. Some authors use only one mesh that is 
fixated to the rectum as well as to the fornix of 
the vagina on one side and to the sacral promon-
tory on the other side [25, 26]. Others use two 
meshes that are fixated separately on both organs 
and to the sacral promontory [31]. Variability 
within the group of patients that underwent recto-
pexies derived from databases is therefore quite 
substantial since many different surgical tech-
niques are performed (posterior and/or anterior 
rectal mobilization, suture rectopexies with or 
without associated sigmoid resection or mesh 
rectopexies alone) [29, 32]. Even greater is the 
variation of the material of the meshes used, the 
number and/or the material of the sutures used to 
fixate the mesh to the target organ, and regarding 
the fixation of the mesh to the sacral promontory 
(i.e., using tackers or sutures). In our study, we 
have used the standard laparoscopic rectopexy 
technique as described by D’Hoore et  al. The 
uniqueness of our technique lies in the sacrocol-
popexy part of procedure in those subgroups of 
patients that still had their uterus preserved. In 
these cases, we have split the second arm of the 
single mesh in half and inserted both parts 
through the round ligaments in order to fixate it 
on anterior upper part of the previously dissected 
vesiculo-vaginal septum, thus reinforcing the 
middle compartment reliably with minimal 
amount of additional mesh material.

The reports on concurrent procedure due to 
POP and RI exclusively are rare. Some authors 
only report on concurrent procedure for POP and 
overt (or complete) rectal prolapse [32]. The 
majority of the reports are however on the not 
further specified or mixed group of patients 
regarding their colorectal pathology, combined of 

patients with overt rectal prolapse as well as 
some cases of RI (internal rectal prolapse) [33–
35]. In the latter group, authors mainly report of 
functional complaints in the form of obstructive 
defecation syndrome or fecal incontinence. In the 
majority of publications on concurrent proce-
dure, the surgery resulted in significant improve-
ment of the reported constipation and/or fecal 
incontinence [25, 26, 31–35]. These results are in 
concordance with our findings, where only one 
patient reported of persistence of constipation.

In the article a novel technique is described. 
Short-term results of laparoscopic correction of 
apical prolapse and rectoanal intussusception 
with a single Y mesh are particularly good; how-
ever, the limitation of the study is small number 
of patients, which is due to the very rare indica-
tions for this procedure.

The outcomes of the surgery were monitored 
with follow-up visit at 6–12 weeks after the patient 
was discharged from the hospital. All patients 
had improved anatomy of the pelvic organs, the 
obstruction was resolved in eight cases and in 
one case the obstruction remained, and further 
diagnostics was initiated. Cecum- level obstruc-
tion, which could be the result of the procedure, 
was confirmed; nevertheless, further tests will 
be needed to confirm the causal relationship. All 
patients were subjectively satisfied with the pro-
cedure and have reported an improved quality of 
life. The results are consistent with a study done 
at UMC Ljubljana in 2016 [14] that monitored 
complications after laparoscopic sacropexy with a 
polypropylene mesh between 2013 and 2015 in 38 
patients. One of the patients experienced pain in 
the coccyx area after the procedure, which even-
tually resolved on its own, while another patient 
experienced problem with defecation; there 
were no other postoperative complications. Also, 
patient satisfaction with the intervention was high. 
The duration of the procedure was 90–180  min, 
which means that the fixation of the rectum did 
not significantly prolong the average duration of 
laparoscopic colpo-recto- sacropexy or hystero-
recto- sacropexy—135  min—compared to only 
sacropexy.

Moreover, we have particularly good first 
long-term results of patients treated in the first 
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half of 2016, where there are no mesh-related 
complications or recurrence of genital prolapse/
problems with defecation.

15.5  Conclusion

In this chapter we described the advantage of a 
new technique: laparoscopic correction of POP 
and rectal intussusception using a single Y mesh 
with very favorable results. The new procedure 
firstly uses less foreign material in the body and 
thus has lower likelihood of associated complica-
tions. The interdisciplinary approach enables the 
merging of two otherwise separate surgeries into 
one, with its consequently reduced risk of com-
plications due to surgery and anesthesia itself. 
We present a step by step approach of sacropexy 
of the vagina and rectum using a single Y mesh.

In conclusion, we believe that based on our 
own experience and on the results of the pub-
lished literature, the concomitant laparoscopic 
procedure of POP and RI using one mesh is fea-
sible with low postoperative morbidity and good 
functional outcome.

References

 1. Dowell CJ, Bryant CM, Moore KH, Simons 
AM.  Calculating the direct cost of urinary 
incontinence: a new test instrument. BJU Int. 
1999;83(6):596–606.

 2. Hendrix SL, Clark A, Nygaard I, Aragaki A, Barnabei 
V, McTiernan A.  Pelvic organ prolapse in the 
Women’s Health Initiative: gravity and gravidity. Am 
J Obstet Gynecol. 2002;186(6):1160–6.

 3. Bojahr B, Tchartchian G, Waldschmidt M, 
Schollmeyer T, De Wilde RL.  Laparoscopic sacro-
pexy: a retrospective analysis of perioperative 
complications and anatomical outcomes. JSLS. 
2012;16(3):428–36.

 4. Abrams P, Cardozo L, Fall M, et al. The standardisa-
tion of terminology of lower urinary tract function: 
report from the standardisation sub-committee of the 
international continence society. Neurourol Urodyn. 
2002;21(2):167–78.

 5. Sederl J.  Zur operation des prolapses der blind 
endigenden sheiden. Geburtshilfe Frauenheilkd. 
1958;18:824–8.

 6. Aytan H, Ertunç D, Tok EC, Yaşa O, Nazik 
H.  Prevalence of pelvic organ prolapse and related 

factors in a general female population. Turk J Obstet 
Gynecol. 2014;11(3):176–80.

 7. Uzoma A, Farag KA. Vaginal vault prolapse. Obstet 
Gynecol Int. 2009;2009:275621.

 8. Doshani A, Teo RE, Mayne CJ, Tincello DG. Uterine 
prolapse. BMJ. 2007;335(7624):819–23.

 9. Persu C, Chapple CR, Cauni V, Gutue S, Geavlete 
P.  Pelvic Organ Prolapse Quantification System 
(POP-Q)—a new era in pelvic prolapse staging. J 
Med Life. 2011;4(1):75–81.

 10. Thakar R, Stanton S.  Management of genital pro-
lapse. BMJ. 2002;324(7348):1258–62.

 11. Giarenis I, Robinson D. Prevention and management 
of pelvic organ prolapse. F1000Prime Rep. 2014;6:77. 
Published 2014 Sep 4.

 12. Rahn DD, Good MM, Roshanravan SM, et al. Effects 
of preoperative local estrogen in postmenopausal 
women with prolapse: a randomized trial. J Clin 
Endocrinol Metab. 2014;99:3728.

 13. Doaee M, Moradi-Lakeh M, Nourmohammadi A, 
Razavi-Ratki SK, Nojomi M. Management of pelvic 
organ prolapse and quality of life: a systematic review 
and meta-analysis. Int Urogynecol J. 2014;25:153–63.

 14. Drusany Starič K, et  al. Outcome of laparoscopic 
sacropexy with polypropylene mesh. Eur J Obstet 
Gynecol Reprod Biol. 2011;206:253–4.

 15. Agachan F, Pfeifer J, Wexner SD. Defecography and 
proctography. Results of 744 patients. Dis Colon 
Rectum. 1996;39(8):899–905.

 16. Mellgren A, Bremmer S, Johansson C, et  al. 
Defecography. Results of investigations in 2,816 
patients. Dis Colon Rectum. 1994;37(11):1133–41.

 17. Shorvon PJ, McHugh S, Diamant NE, Somers S, 
Stevenson GW. Defecography in normal volunteers: 
results and implications. Gut. 1989;30(12):1737–49.

 18. Blaker K, Anandam JL.  Functional disorders: rec-
toanal intussusception. Clin Colon Rectal Surg. 
2017;30(1):5–11.

 19. Christiansen J, Zhu BW, Rasmussen OO, Sorensen 
M. Internal rectal intussusception: results of surgical 
repair. Dis Colon Rectum. 1992;35:1026–9.

 20. Jorge JMN, Habr-Gama A, Wexner SD.  Clinical 
applications and techniques of cinedefecography. Am 
J Surg. 2001;182:93–101.

 21. Weiss EG, McLemore EC.  Functional disorders: 
rectoanal intussusception. Clin Colon Rectal Surg. 
2008;21(2):122–8.

 22. Karlbom U, Graf W, Nilsson S, Pahlman L.  The 
accuracy of clinical examination in the diagno-
sis of rectal intussusception. Dis Colon Rectum. 
2004;47(9):1533–8.

 23. Cariou de Vergie L, Venara A, Duchalais E, Frampas 
E, Lehur PA.  Internal rectal prolapse: definition, 
assessment and management in 2016. J Visc Surg. 
2017;154(1):21–8.

 24. Hwang YH, Person B, Choi JS, et  al. Biofeedback 
therapy for rectal intussusception. Tech Coloproctol. 
2006;10:11–6.

 25. D’Hoore A, Penninckx F.  Laparoscopic ventral 
recto(colpo)pexy for rectal prolapse: surgical tech-

K. D. Starič et al.



123

nique and outcome for 109 patients. Surg Endosc. 
2006;20(12):1919–23.

 26. Slawik S, Soulsby R, Carter H, Payne H, Dixon 
AR. Laparoscopic ventral rectopexy, posterior colpor-
rhaphy and vaginal sacrocolpopexy for the  treatment 
of recto-genital prolapse and mechanical outlet 
obstruction. Color Dis. 2008;10(2):138–43.

 27. Lim M, Sagar PM, Gonsalves S, Thekkinkattil D, 
Landon C. Surgical management of pelvic organ pro-
lapse in females: functional outcome of mesh sacro-
colpopexy and rectopexy as a combined procedure. 
Dis Colon Rectum. 2007;50(9):1412–21.

 28. Unger CA, Paraiso MF, Jelovsek JE, Barber MD, 
Ridgeway B.  Perioperative adverse events after 
minimally invasive abdominal sacrocolpopexy. Am J 
Obstet Gynecol. 2014;211(5):547.e1–8.

 29. Weinberg D, Qeadan F, McKee R, Rogers RG, 
Komesu YM.  Safety of laparoscopic sacrocolpo-
pexy with concurrent rectopexy: peri-operative 
morbidity in a nationwide cohort. Int Urogynecol J. 
2019;30(3):385–92.

 30. Geltzeiler CB, Birnbaum EH, Silviera ML, 
Mutch MG, Vetter J, Wise PE, Hunt SR, Glasgow 
SC. Combined rectopexy and sacrocolpopexy is safe 
for correction of pelvic organ prolapse. Int J Color 
Dis. 2018;33(10):1453–9.

 31. Campagna G, Panico G, Caramazza D, Anchora LP, 
Parello A, Gallucci V, Vacca L, Scambia G, Ercoli 
A, Ratto C.  Laparoscopic sacrocolpopexy plus ven-
tral rectopexy as combined treatment for multicom-
partment pelvic organ prolapse. Tech Coloproctol. 
2020;24(6):573–84.

 32. Yang SJ, Yoon SG, Lim KY, Lee JK.  Laparoscopic 
vaginal suspension and rectopexy for rectal prolapse. 
Ann Coloproctol. 2017;33(2):64–9.

 33. Martín Del Olmo JC, Toledano M, Martín Esteban 
ML, Montenegro MA, Gómez JR, Concejo P, 
Rodríguez de Castro M, Del Rio F. Outcomes of lapa-
roscopic management of multicompartmental pelvic 
organ prolapse. Surg Endosc. 2019;33(4):1075–9.

 34. Lauretta A, Bellomo RE, Galanti F, Tonizzo CA, 
Infantino A. Laparoscopic low ventral rectocolpopexy 
(LLVR) for rectal and rectogenital prolapse: surgical 
technique and functional results. Tech Coloproctol. 
2012;16(6):477–83.

 35. Watadani Y, Vogler SA, Warshaw JS, Sueda T, Lowry 
AC, Madoff RD, Mellgren A.  Sacrocolpopexy with 
rectopexy for pelvic floor prolapse improves bowel 
function and quality of life. Dis Colon Rectum. 
2013;56(12):1415–22.

15 Sacropexy of the Vagina and Rectum with a Single Mesh



125© MIPS MediterraneanIncontinence Pelvic Floor Society 2022 
F. Dökmeci, D. E. E. Rizk (eds.), Insights Into Incontinence and the Pelvic Floor, 
https://doi.org/10.1007/978-3-030-94174-1_16

Repair of Pelvic Organ Prolapse 
with Mesh Surgery

Cristina Margarita Fernández-Ávila, 
Rodrigo García-Baquero, Blanca Madurga-Patuel, 
and José Luis Álvarez-Ossorio

16.1  Introduction

The human being is the only mammal capable of 
walking and simultaneously maintaining an 
upright position. This fact, greatly affected by the 
law of gravity, implies somewhat unfavorable 
repercussions for the pelvic region that must sup-
port the weight of the abdominal organs. 
Therefore, throughout evolution, fundamental 
modifications have emerged in the pelvic skele-
ton, and in the surrounding muscles and liga-
ments, to offset the negative effect of the law of 
gravity. A prime example of the aforementioned 
adverse effects of the standing position are pelvic 
organ prolapses (POP).

The prevalence of this pathology is clearly on 
the rise: it is estimated that the number of women 
with pelvic organ prolapse will rise from 3.3 mil-
lion women in 2010 to 4.9 million in 2050. Pelvic 
floor dysfunction is considered to be underdiag-
nosed, affecting 50% of women, although only 
10–20% will seek assistance [1]. More than 60% 
of the patients affected by this condition present 
more than one pathology as the pelvic floor 
organs constitute a functional and organic unit 
[2]. It is estimated that a woman’s risk of under-
going surgery related with POP during her life 
varies from 6.3 to 19%, with 30% requiring one 

or more surgical interventions due to recurrence 
[3]. Some authors have reported re-intervention 
rates for recurrence after primary reconstructive 
surgery of between 43 and 58% [4].

The anatomical support of the pelvic viscera is 
provided mainly by the levator ani and the connec-
tive tissue junctions of the pelvic organs: vaginal 
support arises from the connective tissue junctions 
between the vagina and the pelvic lateral wall, the 
vaginal wall and levator ani muscles [5].

In 1994, Delancey had already introduced the 
concept of the division of the support of the pel-
vic connective tissue in three levels (I–III) that 
represent apical, mid-vaginal, and distal support, 
respectively. The upper portion of the paracol-
pium (Level I) consists of a lamina from which 
the vagina is suspended attaching it to the pelvic 
wall and is responsible for suspending the apex 
of the vagina after hysterectomy. In the middle 
third of the vagina, the paracolpium joins the 
vagina laterally to the tendinous arch and the fas-
cia of the elevator ani muscles (Level II). This 
stretches the vagina transversally between the 
bladder and the rectum. The structural layer that 
supports the bladder (pubocervical fascia) is 
made up of the anterior vaginal region and its 
attachment through the endopelvic fascia to the 
pelvic wall. Similarly, the posterior vaginal wall 
and endopelvic fascia (rectovaginal fascia) form 
the containing layer that prevents protrusion of 
the rectum toward its anterior surface. The lower 
third of the vagina (Level III) fuses with the peri-
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neal membrane, levator ani muscle, and the peri-
neal body. Defects in the mid-level vaginal base 
(pubocervical and rectovaginal fascia) result in 
cystocele and rectocele, while the loss of upper 
suspensory fibers of the paracolpium and para-
metrium is responsible for the development of 
vaginal and uterine prolapse and these defects of 
combined form [6].

During examination, the prolapse of the ante-
rior compartment is the most frequently reported 
site of prolapse, and it is diagnosed twice as fre-
quent as the defects of the posterior compartment 
and three times more common than apical pro-
lapse [7]. After hysterectomy, 6–12% of women 
will develop a prolapse of the vaginal vault [8], 
and in two thirds, multicompartmental prolapse 
will be present.

The etiology of POP is believed to be multi-
factorial with contributions from both environ-
mental and genetic risk factors. The environmental 
factors that contribute to POP include vaginal 
delivery and newborn weight, chronic increases 
in intra-abdominal pressure, obesity, advanced 
age, and estrogen deficiency [9].

Not all prolapses are clinically symptomatic, 
and finding mild asymptomatic prolapses during 
pelvic floor examination is common. If symptoms 
are present, the most frequent complaints include 
a sensation of pressure, a lump or protrusion, and 
with evidence upon physical examination of a 
second degree or greater anterior and/or posterior 
and/or central vaginal wall prolapse. Ellkermann 
et al. found that in 237 women evaluated for POP, 
73% reported urinary incontinence, 86% urinary 
urgency and/or frequency, 34–62% voiding dys-
function, and 31% fecal incontinence [10]. 
Evaluation of a patient with vaginal prolapse 
requires a comprehensive review of the full spec-
trum of pelvic floor symptoms and an assessment 
of how these symptoms affect her quality of life.

16.2  Literature Review

POP surgery is an increasingly important thera-
peutic aspect in clinical practice due to the aging 
of our population and is increasingly prevalent as 
a therapeutic option, despite surgical and hospi-

talization times that are three times longer com-
pared to other surgeries related to the pelvic floor 
such as continence surgery. Given the increasing 
time and resources that will be required for POP 
surgery in the future, it is paramount that we per-
form effective, long-lasting, and cost-effective 
interventions with minimal morbidity.

Historically, most studies evaluating the treat-
ment of POP have focused exclusively on ana-
tomic success without considering other 
important aspects such as symptoms, vaginal 
accommodation, and quality of life. In fact, for a 
patient, individually, the most important result of 
a surgical procedure is the relief of their symp-
toms and improvement of their quality of life 
[11]. However, until recently these areas have 
been ignored. The objectives of pelvic floor 
reconstruction are to relieve symptoms, restore 
anatomy, improve or preserve function, prevent 
actions that alter other compartments, and 
improve quality of life [12].

Anterior colporrhaphy was the standard pro-
cedure in the management of the prolapsed ante-
rior compartment. That said, in the early 2000s, 
there was a movement toward the use of prosthet-
ics to increase the efficacy of native tissue repair 
in reconstructive gynecology. This was due to the 
articles published by Olsen et al. [13] where they 
reported a reoperation rate of 29% after prolapse 
or continence surgery and Weber et al. [14] who 
reported a 70% failure rate of native tissue ante-
rior compartment repair. Recent reassessment of 
the same demographic 10 years later revealed a 
significantly lower reoperation rate of 17% [15]. 
More importantly, Weber et  al. [14] and Sand 
et al. [16] reported in randomized controlled clin-
ical trials that anterior colporrhaphy was success-
ful in managing cystocele in only 30%. A recent 
re-analysis of the latter data, using the hymen as 
the threshold for objective success, reported con-
siderably better results, with only 10% anatomic 
recurrence beyond the hymen, 5% symptomatic 
recurrence, and a lower reoperation rate of 1% at 
23 months of follow-up [17]. During the decade 
between these initial and later publications, sur-
geons introduced a large number of biologic and 
mesh grafts to improve the outcomes of prolapse 
surgery. In later studies such as that of Julian 
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et al. [18], it was shown that patients with several 
vaginal repairs had better results with a new 
repair with prosthetic material, in this case a 
Marlex® mesh (Bard, Covington, GA), compared 
to previous colporrhaphy, although follow-up 
reported an erosion rate of up to 25%.

The 2016 Cochrane Review also reported on 
16 trials that evaluated nearly 2000 women with 
the aim of comparing anterior colporrhaphy ver-
sus permanent polypropylene mesh POP repair. 
The meta-analysis showed that recurrence of 
anterior wall prolapse (RR 0.34, 95% CI 0.25–
0.46) and reoperation for prolapse (RR 0.44, 95% 
CI 0.24–0.46) was significantly less common 
after mesh repair compared to colporrhaphy. 
There were no differences between the groups in 
terms of quality of life outcomes or dyspareunia 
rates. However, the transvaginal polypropylene 
mesh group had higher rates of reoperation due to 
mesh exposure, stress urinary incontinence or 
prolapse (RR 1.62, 95% CI 1.15–2.28), and pro-
lapse in the apical or posterior compartment (RR 
1.85, 95% CI 1.01–3.37) compared to anterior 
colporrhaphy. Surgical time (MD 17.9 min, 95% 
CI 10.0–25.8), transfusion rate (RR 2.37, 95% CI 
1.32–4.24), cystotomy (RR 4.65, 95% CI 1.22–
17.77), and de novo stress urinary incontinence 
(RR 1.55, 95% CI 1.02–2.35) were higher after 
use of transvaginal polypropylene mesh com-
pared to colporrhaphy. The mesh erosion rate was 
11.5%, and 7% underwent surgical correction for 
repair [19].

One fact that we must take into account is that 
recently, most of the products made with poly-
propylene meshes evaluated in this meta-analysis 
have been withdrawn by the manufacturers due to 
the ongoing litigation regarding the use of this 
type of material vaginally. Because of this, new 
transvaginal polypropylene prosthetic products 
have emerged that have been introduced to 
decrease the rate of complications, specifically 
mesh erosion. Altman et al. [20] based on a mul-
ticenter prospective case series, which evaluated 
207 women with apical prolapse undergoing the 
Uphold® pelvic floor system (Boston Scientific, 
USA), reported a subjective success rate of 90% 
per year and a reoperation rate for mesh exposure 
of 1.3%. Similarly, De Tayrac et  al. found at 

3 years, in 79 women with grade 3–4 cystocele, 
an anatomical success rate of 95%, a satisfaction 
rate of 98%, and a mesh exposure rate of 1.3% 
using a mesh of lightweight (28 g/m2) polypro-
pylene (Surgimesh® Prolapse Xlight, Aspide 
Medical, France) [21].

Studies where the device used was Restorelle® 
(Coloplast, Minneapolis, USA) report rates of 
absence of postoperative complications of 98.2%. 
The most frequent complications included uri-
nary retention (8.7%), urinary tract infections 
(5.5%), and hematoma (2.7%). Other complica-
tions related to neighboring organs (bladder, rec-
tum, and ureters) were very rare (<1%). A total of 
2.8% of the patients had grade III complications 
according to the Clavien-Dindo classification 
(mesh extrusion). 80.3% did not present compli-
cations during the 3 months of study follow-up. 
Despite these promising data, the follow-up time 
of this study is short to ensure the absence of 
complications within a longer follow-up period 
[22]. Despite the current negative sentiment 
around transvaginal mesh, these new lightweight 
mesh products require further reassessment.

In the 2016 Cochrane meta-analysis of grafts 
vs native tissue repairs for vaginal prolapse, only 
one case of reoperation for dyspareunia or pain 
was reported in the nearly 1000 cases of trans-
vaginal mesh evaluated [19]. However, pain and 
dyspareunia were the main causes of adverse 
events that triggered the 2011 FDA (Food and 
Drug Administration) warnings on the safety of 
transvaginal mesh [23]. These findings raise the 
possibility that pain and dyspareunia after trans-
vaginal mesh surgery may be underreported and 
possibly only identified in trials with longer-term 
evaluation.

Alternatively, autologous material was con-
sidered as a possible option to synthetic pros-
thetic grafts with a lower risk of host rejection or 
infection. Gandhi et  al. reported preliminary 
results of a randomized control trial comparing 
anterior colporrhaphy alone vs fascia lata graft 
for cystoceles [24]. In 1 year they could not dem-
onstrate that the addition of the fascia lata graft 
improved the success rate compared to anterior 
colporrhaphy alone, being 71% compared to 
82% (p 0.07); however, the rate of recurrent 
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anterior prolapse in examination was lower after 
biological graft repair compared to anterior 
 colporrhaphy (RR 0.74, 95% CI 0.55–0.99 
n = 646, I2 = 29%, low-quality evidence), being 
the operative time for colporrhaphy shorter than 
the biological graft procedure (MD −10.35, 95% 
CI −14.45 to −6.24).

Reoperation after POP surgery for recurrence 
is an important measure of the effectiveness of 
the procedure. It is important to note that reoper-
ation rates represent the “tip of the iceberg” in 
terms of surgical failures, as there are women 
with recurrent symptomatic prolapse who do not 
wish to undergo another operation. However, 
repeat surgery for recurrent POP is always an 
undesirable result that should, in most cases, be 
considered as a failed surgical procedure. 
Reoperation rates after POP surgery vary widely 
in the literature, largely due to different defini-
tions and timelines. In a meta-analysis of 258 
studies evaluating the reoperation rate after api-
cal prolapse repairs, Diwadkar et  al. reported a 
reoperation rate of 3.9% (95% CI: 3.5–4.4%) for 
traditional vaginal vault suspensions (sacrospinal 
ligament suspension and uterosacral vault sus-
pensions) after a mean of 32 months, 2.3% (95% 
CI 1.9–2.7%) for sacrocolpopexy with follow-up 
mean 26 months and 1.3% (95% CI 1.0–1.7%) 
after transvaginal mesh procedures with a mean 
follow-up of 17  months. In particular, the total 
reoperation rate, including reoperations for recur-
rent POP and complications, was higher in the 
transvaginal mesh group (8.5%) [25].

The reoperation rate after POP surgery was 
defined in the joint report by the ICS (International 
Continence Society) and the IUGA (International 
Urogynecological Association), making a clear 
distinction between additional surgeries after pri-
mary surgical correction of POP, as the character 
of these can be very heterogeneous. The classifica-
tion of these surgeries was established as follows:

• Primary prolapse/different compartment sur-
gery—prolapse in a new compartment after 
previous surgery in a different compartment.

• Repeat surgery—a repeat operation for pro-
lapse that arises from the compartment that 
was previously operated on.

• Surgery for complications (e.g., exposure or 
extrusion of the mesh, pain, or hemodynamic 
compromise of the patient, hemorrhage).

• Surgery for conditions not related to prolapse 
(e.g., subsequent surgery for stress urinary 
incontinence or fecal incontinence).

Recently, Ow et al. retrospectively compared 
237 women who underwent 185 native tissue 
repairs and 161 transvaginal mesh repairs for 
recurrent prolapse. The transvaginal mesh group 
had significantly lower follow-up rates of symp-
tomatic prolapse, prolapse upon examination, 
and reoperation for prolapse than the native tis-
sue repairs group. However, the mesh exposure 
rate (anterior 15%, posterior mesh 21%) and 
associated reoperation (anterior 9%, posterior 
15%) were significantly higher [26]. Trials such 
as this one show that in women with recurrent 
prolapse, transvaginal mesh has significant 
advantages and disadvantages compared to native 
tissue repairs and this profile is similar to that 
described for primary repairs, except that the 
exposure rates of the mesh appear to be higher in 
recurrent POP surgery.

Another surgical alternative on the rise in the 
last decade is laparoscopic or robotic sacrocolpo-
pexy. This was born with the purpose of main-
taining the existing good results of abdominal 
sacrocolpopexy but with the advantages of mini-
mally invasive surgery. The case series demon-
strate adequate acceptance in the short and 
medium term, with success rates of 91% (range: 
60–100%), subjective success rates of 79–98% 
[27, 28], and a mean reoperation rate of 5.6%. In 
a meta-analysis, it was concluded that, in general, 
a large group of vaginal surgery with and without 
mesh is associated with a higher risk of prolapse 
recurrence upon examination (RR 1.9 95% CI 
1.3–2.7), reoperation for prolapse recurrence 
(RR 2.3 95% CI 1.2–4.3), postoperative stress 
urinary incontinence (RR 1.9 95% CI 1.2–2.9), 
and dyspareunia (RR 2.5 95% 1.2–5.5) compared 
with sacrocolpopexy [29]. However, sacrocolpo-
pexy was associated with a higher rate of para-
lytic ileus or small bowel obstruction (2.7% vs 
0.2%, p < 0.01), complications related to intra-
peritoneal mesh or suture (4.2% vs 0.4%, 
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p < 0.01), and thromboembolic disease (0.6% vs 
0.1%, p = 0.03) [30].

The robotic sacrocolpopexy is currently the 
latest version of this technique. The robotic 
approach is associated with objective cure rates 
of 84–100%, subjective cure rates of 92–95%, 
and a mesh erosion rate of 2% (range: 0–8%). In 
general, we can find postoperative complications 
in this meta-analysis in up to 11% (range: 
0–43%), with serious complications in 2% and 
with a conversion rate of <1% to open surgery 
(range: 0–5%) [31].

Traditionally, researchers have defined surgi-
cal success using anatomical results (POP-Q 
stages 0–1, Table 16.1) and defined surgical fail-
ure as POPQ stage 2 or greater. More recently it 
is suggested that these anatomical definitions are 
too strict as more than 75% of women presenting 
for annual gynecological exams with no symp-
toms of pelvic organ prolapse would not be found 
in the definition of “optimal anatomical result” 
and almost 40% would not meet the definition of 
“satisfactory anatomical result” [32]. The absence 
of symptoms of vaginal protrusion postopera-
tively has a significant relationship with the 
patient’s evaluation of general improvement and 
improvement in quality of life after surgery, 
while anatomical success alone does not, and 
thus vaginal protrusion symptoms are of great 
importance when evaluating the surgical out-
come of POP [11]. Another possible factor to 

take into account in the different studies is the 
concept of success used together with the POP 
classification used. Some authors have used the 
Baden-Walker prolapse classification system 
instead of the POP-Q; other studies have used a 
combination of anatomical criteria and the pres-
ence or absence of symptoms to define the suc-
cess of the treatment. Such variability makes it 
difficult to compare the results between the dif-
ferent studies.

16.3  Case Study: Use of Unique 
Incision Mesh for Pelvic 
Organ Prolapse Repair 
(Real-World Experience)

 (a) Aim and Scope
In this study we will show the results 

obtained at our center with one of the most 
recent devices for the transvaginal correction 
of female POP, the Restorelle® single- 
incision mesh (Coloplast, USA). This prod-
uct was later withdrawn from the market 
along with other transvaginal prosthetic 
devices for the correction of POP (April 
2019), following its ban by the FDA.

Restorelle® Direct Fix Mesh products 
incorporate SmartMesh® technology (physi-
ologically compatible ultralight mesh). It 
provides long-term strength while maintain-
ing the vaginal elasticity of natural tissue. Its 
placement allows for an anterior sacrospi-
nous ligament approach, using a disposable 
device (Digitex®) designed to place sutures 
without direct visualization. The proximal 
arms of the mesh are sutured to the anterior 
sacrospinous ligament, and the distal arms of 
the mesh are sutured to the arch of the pelvic 
tendinous fascia.

 (b) Study Design, Material, and Methods
In a retrospective study of patients who 

underwent surgical correction of POP in the 
same center between January 2016 and 
December 2017 with the Restorelle® device, 
we analyzed demographic variables, pro-
lapse characteristics, associated symptoms, 
gynecological history, recurrence, and degree 

Table 16.1 POP-Q staging criteria

Pelvic organ prolapse quantification system (POP-Q)
Stage Description
0 No prolapse, anterior and posterior points 

are all −3 cm, and C or D is between -TVL 
and -(TVL-2) cm

1 The criteria for stage 0 are not met, and the 
most distal prolapse is more than 1 cm above 
the level of the hymen (less than −1 cm)

2 The most distal prolapse if between 1 cm 
above and 1 cm below the hymen (at least 
one point is −1, 0, or +1)

3 The most distal prolapse is more than 1 cm 
below the hymen but no further than 2 cm 
less than TVL

4 Represents complete procidentia or vault 
eversion; the most distal prolapse protrudes 
to at least (TVL-2) cm
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of satisfaction taken from the existing medi-
cal history. The degree of POP was evaluated 
according to the Baden-Walker classifica-
tion. The surgical indication was symptom-
atic patients with grade ≥2 POP (primary or 
recurrent). All interventions were performed 
by a single surgeon after an antibiotic pro-
phylaxis protocol.

 (c) Results of the Study
We retrospectively analyzed 78 patients 

operated on at our center with a mean age of 
64.2 years (48–78). The comorbidities evalu-
ated were diabetes mellitus (DM), arterial 
hypertension, and body mass index (BMI), 
being 21%, 48%, and 27.5  kg/m2, respec-
tively, and a mean parity of 2.2 births (1–5). 
Thirty-six percent of our patients had a his-
tory of gynecological surgical, the most 
prevalent being hysterectomy in up to 50% 
of the operated patients. The most frequently 
treated prolapse was anterior (72%), fol-
lowed by posterior (12%), and mixed 
anterior- posterior (12%), with only one case 
of apical and posterior prolapse. Of these, 
four were recurrent prolapses. The most 
common grade of prolapse was III and IV 
with a frequency of 54% and 42%, respec-
tively (Table 16.2).

Regarding the functional and clinical 
results, 50% of the sexually active patients 
had preoperative dyspareunia, which per-
sisted after the intervention in two patients. 
Preoperative UI (urinary incontinence) was 
present in 48%, with urgency, stress UI, and 
mixed UI in 37%, 31%, and 19%, respec-
tively. Eighteen percent of these patients 
resolved their UI and 12% had postoperative 
UI (Table 16.3). We obtained a success rate 
of 92%, understood as absence of extrusion 
(6%), pain (3%), or functional recurrence 
(3%) 6 months after surgery. The anatomic 
recurrence rate was 9%. The total Clavien- 
Dindo IIIa complication rate was the most 
prevalent with 6.4% (extrusion), followed by 
grade II (3.8%). There were none in group IV 
or V. Cases of extrusion were resolved on an 

outpatient basis with local anesthesia. The 
mean follow-up time was 13.5  months. In 
general, the patients were satisfied (57.7%) 
or very satisfied (36%), and only 6.4% of the 
patients were dissatisfied and none were very 
dissatisfied.

Table 16.2 Demographic variables and clinical charac-
teristics before surgery

Demographics
Variable value 
(n = 78)

Age (years) 64.2 (48–78)
BMI (kg/m2) 27.5 (21.9–33.3)
<25 13 (16.7%)
25–29.9 46 (59%)
>30 27 19 (24.4%)
DM 17 (21.8%)
Arterial hypertension 38 (48.7%)
Clinical history
Parity 2.2 (1–5)
Previous gynecological 
operation

28 (36%)

Previous hysterectomy 14 (18%)
Previous POP surgery 4 (5.1%)
Pelvic organ prolapse
Cystocele 57 (73.1%)
Rectocele 9 (11.5%)
Apex 1 (1.3%)
Mixed 11 (14.1%)
Grade
Stage 2 2 (2.6%)
Stage 3 43 (55.1%)
Stage 4 33 (42.3%)

Values are presented as median [range] or number (%); 
BMI body mass index, POP pelvic organ prolapse

Table 16.3 Results and complications during follow-up

Results Preoperative Postoperative
Dyspareunia 21 (26.9%) 2 (2.6%)
Urinary incontinence: 38 (48%) 24 (30.7%)
Urgency 29 (37.2%) 27 (34.6%)
Stress 24 (30.8%) 12 (15.4%)
Mixed 15 (19.2%) 8 (10.3%)
Unmasked UI 9 (11.5%)
Complications
Extrusion 5 (6.4%)
Pain 3 (3.8%)
Functional recurrence 3 (3.8%)
Anatomical recurrence 7 (9%)
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16.4  Discussion

Surgical techniques can be performed using an 
abdominal or vaginal approach, depending on the 
medical history, physical examination, and expe-
rience of the surgeon. Laparoscopic sacrocolpo-
pexy is an adequate therapeutic option with a 
high success rate in 80–100% of cases [33, 34]. 
However, this technique is not always appropri-
ate, especially for patients who are at high risk 
for anesthesia, have a multi-operated abdomen, 
or are in recurrent prolapse. In these cases, a vag-
inal approach offers an interesting surgical alter-
native. Transvaginal mesh was developed to 
maintain the advantage of a vaginal procedure 
while reducing the risk of recurrent prolapse 
compared to native tissue repair.

In the short and medium term, our results are 
similar to the articles published in relation to the 
success rate of studies with the same device and 
implantation route (92% in our series vs 80.3%) 
[22] and different prosthetic devices but with the 
same implantation route (91.3%) [35], although 
its comparison is difficult due to the existence of 
different follow-up times. In our series, the mini-
mum follow-up time was 6  months, while in 
studies such as the one published by Ferry et al., 
they only had 3 months of follow-up. We could 
say that our success rate is slightly higher, despite 
a longer follow-up. Our good results may be due 
to the fact that all surgeries were performed by a 
single surgeon with extensive experience in vagi-
nal POP correction surgery with mesh interposi-
tion. If we compare other techniques with a 
recent boom, such as laparoscopic or robotic 
sacrocolpopexy [27, 28], there are also no great 
differences with respect to the success rate, 92% 
in our series versus 80–100% in those 
mentioned.

Our anatomical correction rate at 6 months of 
follow-up was 91%, similar to that found in other 
studies with this same device, 87.9% [22], or 
other lightweight devices with the same implan-
tation route, which oscillates between 79 and 
96.5% [35–37], although their comparison is 
equally difficult due to different follow-up times. 
This same mesh surgery with the same anatomi-
cal correction rate criterion was 98.7% at 

36 months for De Tayrac et al. [21] and 93.7% for 
Denancé et al. [38]. Most of the published studies 
are retrospective [39], and those that are prospec-
tive have a follow-up period that is too short. If 
we compare other techniques such as robotic 
sacrocolpopexy [27], we find similar rates of 
absence of anatomic recurrence (95%).

Regarding the complications observed, the 
mesh extrusion rate in our series was 6.4% com-
pared to 1.3–11.5% published in other studies 
with lightweight vaginal mesh (28 g/m2) [19, 21]. 
In a study published with the Restorelle® device, 
an extrusion rate of 2.8% was observed, lower 
than that obtained at our center. Again, this dif-
ference can be justified because the postsurgical 
follow-up at our center was more than double 
that of the referenced study [22]. Furthermore, in 
general, we can affirm that it is difficult to com-
pare our data with the literature, as there is great 
diversity of previously available prosthetic 
products.

The functional results obtained are similar to 
those published to date. We can find postopera-
tive dyspareunia in 1.76% of patients in some 
existing studies after the use of transvaginal mesh 
[36, 40], a rate very similar to that of our study 
with only two existing cases. In the case of lapa-
roscopic sacrocolpopexy, there seems to be a 
lower risk of dyspareunia compared to the trans-
vaginal implantation device (RR 0.39, 95% CI 
0.18) [41, 42]. Incontinence rates were lower 
after correction of the prolapse, mainly stress uri-
nary incontinence improved [40, 43], and 12% of 
new cases appeared. On the other hand, the 
appearance of de novo stress urinary inconti-
nence is common in the treatment of prolapse 
with the use of prosthetic material (RR 1.55, 95% 
CI 1.02–2.35—anterior colporrhaphy versus use 
of transvaginal mesh), a fact that patients under-
going this surgery should always be advised of. 
However, our rate of de novo urinary inconti-
nence with the use of transvaginal mesh is similar 
to that published with the laparoscopic colposa-
cropexy technique (12%) [41].

Our study presents several limitations. The 
first of these is the retrospective and nonrandom-
ized nature of our study. Furthermore, all the 
interventions were carried out by the same sur-
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geon with great experience, which makes it dif-
ficult to reproduce these results in other centers 
and makes it difficult to compare them with other 
studies. On the other hand, the results of the treat-
ments of non-oncological pathologies usually 
respond to very high expectations on behalf of 
the patients, so we can consider a limitation of 
our study the absence of quality of life question-
naires that assess the impact of success obtained 
after surgery and possible complications during 
follow-up.

16.5  Conclusion

In our experience, the Restorelle® device and its 
transvaginal placement is a safe procedure, with 
low morbidity and a high satisfaction rate in 
properly selected patients and in the hands of 
expert surgeons. Complications are rare and can 
be resolved by outpatient surgery.

Considering long-term complications is essen-
tial to properly weigh the risk-benefit ratio of 
each procedure, which is why more studies with 
a longer follow-up period than those currently 
available in the literature are necessary to judge 
this type of device with more evidence.
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Sacrouterine Ligament 
Augmentation with Vaginal 
Approach

Marijan Lužnik and Jan Lužnik

17.1 Introduction

The paired uterosacral ligaments (USLs; or Latin 
‘ligamenta sacro-uterina’) are the centre of 
numerous pathophysiological considerations, 
most notably in relation to chronic pelvic pain 
syndrome (CPPS) and pelvic floor dysfunction 
(PFD) due to pelvic organ prolapse (POP) [1–4].

Classical vaginal surgical techniques with loose 
USLs plication have an increasing failure rate with 
time [5]. In a follow-up study evaluating the long-
term results of several classical vaginal surgical 
techniques, the reported recurrence rate of POP 
was around 30% [6]. Moreover, the authors con-
cluded that for CPPS, the long-term surgical out-
comes were superior if the USLs were reinforced 
with a polypropylene tape, which was precisely 
inserted into the position of the USLs [7]. Based 
on this knowledge, we developed a vaginal surgi-
cal technique for USLs augmentation using ante-
rior transobturator-tapes (ATOTs) (Fig. 17.1) for 
correction of apical and anterior vaginal prolapse 
(Figs. 17.2a and 17.6a). With ATOTs and uterosac-
ral ligaments augmentation (USLA), we are able 
to restore the physiologic natural anatomy using a 
minimally invasive approach. 17.2  Surgical Method Description
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Based on our extensive surgical experience with 
600 vaginal procedures using individually cut 
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cardinal ligament (CL), external urethral ligament (EUL), 
perineal body (PB), perineal membrane (PM), postanal 
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mesh implants (performed between 2000 and 
2016 by the same surgeon) for correction of 
POP, we developed the USLA with ATOTs 
method. In order to further improve our method, 
we gradually reduced the mesh size and in 2016 
dropped the proximal (deep) pair of transobtura-
tor arms, which were then used for augmentation 
of USLs. The Slovenian National Medical Ethics 
Committee approval was obtained, and the study 
followed the tenets of the Declaration of 
Helsinki.

The correction of vaginal prolapse with 
ATOTs and USLA is performed with a simulta-
neous obliteration of cavum Douglasi (cD) and 
with an excision of redundant peritoneum, which 
is often performed after a total vaginal hysterec-
tomy that is made in the same procedure. When 
ATOTs with USLA is used for correction of vagi-
nal cuff prolapse, it is important to perform cul-
dotomy with obliteration of cD and excision of 
redundant peritoneum. In cases without hysterec-
tomy, 50% of the prolapse correction of the 
uterus and anterior vaginal wall was made with 
simultaneous excision of elongated cervix uteri 
and in some cases also with culdotomy and oblit-
eration of cD with excision of redundant perito-

neum. Non- absorbable polypropylenes mesh 
(60 g/m2) 10 cm × 15 cm was used to create indi-
vidually cut tape implants (Fig.  17.3a–c). Two 
pairs of tapes were inserted transobturatorly 
(under urethra and bladder neck) through 1 der-
mal incision in the femoral-genital folds on each 
side (Figs. 17.4 and 17.6l–n), and both pairs of 
transobturator tapes are completely separated by 
a tissue septum, until a colpotomy opening under 
the urethra and a colpotomy opening under the 
bladder neck is performed (Fig.  17.4a, b). Two 
apical tapes for USLA had been individually 
moved laterally into the vesicovaginal space 
before being inserted completely tension free in 
the direction of both uterosacral ligaments 
(Figs. 17.5 and 17.6o, p).

17.3  Clinical Outcomes

Between January 2017 and August 2020, 63 cor-
rections of apical and anterior vaginal prolapse 
stage II–IV by ICS system (median age 61 years 
[36–79 years]) were performed with ATOTs and 
USLA by the same experienced surgeon. The pre-
operative vaginal status was assessed as stage II–

cba

Fig. 17.2 Patient with total utero-vaginal prolapse before (a) and after pelvic floor reconstruction (b, c) (total vaginal 
hysterectomy and USLA with ATOTs)
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IV by the ICS system. ATOTs with USLA were 
used with or without vaginal hysterectomy (49 
and 8 cases, respectively). In six cases, ATOTs 
with USLA were used for correction of vaginal 
cuff prolapse (Table 17.1). The postoperative ICS 
stage was assessed on day 5, 3  months, and 
12 months after surgery. Urine, faecal continence, 
and sexual function were evaluated using a ques-
tionnaire 12 months postoperatively.

All patients had an ICS stage zero (Fig. 17.2b, 
c) on postoperative day 5. Sixty out of 63 patients 
(95%) had an ICS stage zero 3 months after sur-
gery (4 patients had not yet had a postoperative 

examination after 3  months). Fifty out of 63 
patients (79%) have already completed 1  year 
follow-up and remained ICS stage zero, without 
any pelvic pain. During the first year of follow-
 up, no serious complications were observed. We 
did not have any intraoperative complication. 
Until now no recurrence of POP was observed. In 
three cases (5%), postoperative complications 
were observed (two implant material exposures 
and one patient developed de novo overactive 
bladder (OAB) symptoms with borderline urine 
retention (60  mL)). A small denuded tape part 
was excised under local anaesthesia and left open 

a b c

Fig. 17.3 Non-absorbable polypropylenes mesh (60 g/m2) 10 cm × 15 cm (a). Cutting of tapes (b). Self-cut tapes (c)

Fig. 17.4 Two pairs of tapes were inserted 
transobturatorly

Fig. 17.5 Left apical tape (3) in lateral vesicovaginal 
space and inserted in the direction of left uterosacral 
ligament
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a cb d e
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k l m n o

p q r s

Fig. 17.6 Patient with total utero-vaginal prolapse at the 
beginning of the procedure (a); dissection of cervix uteri 
(b); hysterectomy (c). The first needle puncture of circular 
suture of peritoneum is placed cranially and away from 
the edge of the operative wound (d). Excision of redun-
dant peritoneum of cavum Douglasi (e). The last layer of 
vesical sutures—cystorrhaphy (f). Sutures of endopelvic 
membrane of cavum Douglasi (g). After excision of ure-
thral caruncle follows 10 mm long suburethral incision of 
vagina and the dissection of the anterior vaginal wall 
between urethra and the pubic ramus on the right site to 
create tunnel for tape 1 (h). The dissection of the anterior 
vaginal wall was continued between the bladder and the 
pelvic side wall in a blunt or sharp way laterally until the 
tendinous arch of the pelvic fascia on left site to create a 

tunnel for tape 2 (i). Self-cut tape implant before insertion 
(j). Insertion of both tapes 1 (left and right) in suburethral 
incision (k). Puncture ‘outside in’ with a metal-eyed nee-
dle hook transobturatorly for insertion of tape 1 on left (l). 
Left tape 1 was inserted transobturatorly (m). Suburethral 
incision is sutured after both tapes 1 are inserted. Follows 
puncture with a metal hook transobturatorly for tape 2 on 
left (n). Both tapes 1 and 2 are inserted. Follows blunt dis-
section of the left USL away from the surrounding sub-
peritoneal tissue with index finger (o). Dissection of the 
subperitoneal tissue in direction of right USL and inser-
tion of tapes 3 (p). Excision of redundant vagina wall (q). 
Incision of vagina is sutured (r). Suture of right cutaneous 
incision on the left side is already done (s)
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to heal spontaneously (no vaginal sutures were 
used). The OAB symptoms and urine retention 
were successfully managed by mechanically cut-
ting the suburethral tape. After intervention, urine 
incontinence symptoms did not reoccur.

17.4  Interpretation of Clinical 
Outcomes

In contrast to other currently used methods for 
the treatment of pelvic organ prolapse, where the 
apical tapes are attached directly, around or 
through the sacrospinal ligament, reconstruction 
of the vagina and strengthening of the uterosac-
ral ligaments [7] with ATOTs is performed by 
completely tension-free insertion of two apical 
tapes in the direction of both uterosacral liga-
ments. Therefore, during sexual intercourse, 
tape implants remain far away from the sacrospi-
nal ligaments (outside the penetration line dur-
ing sexual intercourse), which not only 
successfully reduces the risk of postoperative 
dyspareunia but also reduces the rate of other 
postoperative complications (e.g. extrusion of 
tape material) to rate of TVT-O procedures. The 
aesthetic advantage of our procedure is provided 
by one skin incision or a stab wound hidden in 
the femoral-genital folds on the left and right 
side. Both pairs of transobturator tapes are 
inserted separately through the same skin inci-
sion on the right and left sides and then are com-
pletely separated by a tissue septum, until 

colpotomy opening under the urethra and under 
the bladder neck (Figs.  17.4 and 17.5). It is 
important that the suburethral and subvesical 
part of two anterior tapes remain in the medial 
part connected. This connection is covered by 
the vaginal wall, which was not interrupted at the 
anterior colpotomy, which is performed with two 
incisions. Therefore, the suburethral and subves-
ical portions of both anterior tapes retain flat-
tened in the shape of the tape and cannot be 
twisted into a cord until they pass through the 
inner transobturator membrane and muscle. This 
provides excellent support to the urethra and 
eliminates the risk of postoperative stress uri-
nary incontinence in cases of occult urethral 
insufficiency [8]. Transobturator tapes connect 
both tendon arches (arcus tendineus fascia pel-
vis) and serve as a good anchor for apical tapes 
that run individually laterally in the paravesical 
space before being inserted loosely upward, par-
allel to the USLs (Figs. 17.1 and 17.5). Vaginal 
reconstruction by strengthening the USLs can 
also be successfully used to support the pelvic 
organs in the case of a lateral defect to the pubo-
cervical fascia and in the case of damage to the 
apical cardinal and uterosacral ligaments. 
Reinforcement of level 1 also with simultane-
ously obliteration of cavum Douglasi and exci-
sion of redundant peritoneum is a good 
prevention against enterocele. Reconstruction of 
abnormalities on level 2 and 3 with classical col-
poperineoplasty and rectorrhaphy is rarely nec-
essary to be used to restore the natural anatomy.

Table 17.1 The number of ATOTs + USLA performed for POP correction

Vaginal cuff prolapse Without hysterectomy With hysterectomy Together
ATOTs + USLA 6 8 49 63
Median age 66 50 62 61
Range 54–77 42–62 36–79 36–79

USLA Uterosacral ligament augmentation, ATOTs Anterior transobturator tapes
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17.5  Conclusion

Apical and anterior vaginal prolapse repair with 
self-cut ATOTs with USLA is safe and offers 
excellent short- and long-term anatomical and 
functional results. Further studies are required to 
assess the long-term effectiveness of the 
approach.
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The Manchester-Fothergill 
Operation

Marino Romero Ramírez, Gemma López Gómiz, 
Jordi Moreno Sánchez, Beatriu Roca Comella, 
and Albert Font Vilamitjana

Pelvic organ prolapse (POP) is a very common dis-
function that affects up to 50% of the women around 
the world [1]. It could have a huge impact on their 
quality of life. Advanced age, number of deliveries, 
vaginal delivery mode and high body mass index 
are the most important risk factors for POP [2]. 
Different vaginal compartments can be involved in 
POP, being the prolapse of anterior vaginal wall 
(cystocele) the most common form, followed by 
posterior vaginal prolapse (rectocele) and apical 
prolapse (uterine or vaginal vault prolapse).

Manchester-Fothergill procedure is an old 
technique to treat the POP described for the first 
time at the end of XIX century by Dr. Archibald 
Donald. At the beginning, this procedure con-
sisted on the amputation of the cervix associated 
to an extensive anterior colporrhaphy and a col-
poperineorrhaphy. In 1921, Dr. W.E.  Fothergill 
proposed a modified technique consisting on the 
suture of the paracolpos and cardinal ligaments in 
front of the cervix, leading to a better suspension 
of the stump of the cervix [3].

The main indications of this procedure are (1) 
women with cervical elongation with few or no 
significative uterine body prolapse and (2) pre-

menopausal women who want to preserve their 
uterus or their reproductive function.

In spite of being a fast technique with no 
admission required, with good results and few 
complications, it has been abandoned in many 
hospitals, probably due to a generational replace-
ment issue.

18.1  Case Study: The Manchester 
Operation—Our Experience 
at Regional Hospital 
of Terrassa

A 3 years follow-up of the Manchester-Fothergill 
procedure for cervical elongation treatment.

We designed a retrospective observational 
study with a cohort of 45 women who underwent 
the Manchester-Fothergill procedure (MP) at 
Consorci Sanitari de Terrassa (Barcelona, Spain) 
from 2013 to 2016. We did a 3-year follow-up.

We included women that consulted to our pel-
vic floor unit because of a symptomatic POP. All 
of these women were evaluated by an expert cli-
nician specialist in pelvic floor disfunctions by 
pelvic examination with vaginal speculum and 
bimanual exam. The main criteria to propose to 
the patient a MP was the presence of a third grade 
apical prolapse due to cervical elongation but 
with mild or inexistent uterine body prolapse in 
absence of uterine pathology. We also included 
patients who, besides MP, required an anterior 
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and/or a posterior colporrhaphy and/or a tension- 
free vaginal tape for stress urinary incontinence. 
Moreover, one of the patients also underwent a 
laparoscopic bilateral tubal occlusion as a contra-
ceptive method.

All the patients were operated on in our outpa-
tient surgical unit. No admission was initially 
required because of the kind of surgery they 
underwent.

In our hospital we are performing a modified 
Manchester-Fothergill technique: (1) permeabili-
zation of cervical canal with a paediatric Foley 
catheter; (2) pericervical incision and dissection 
of the vaginal mucosa from the cervix; (3) ante-
rior colpotomy and liberation of vesicouterine 
ligaments; (4) clamping, section and ligature of 
both uterosacral and cardinal ligaments; (5) 
amputation of the cervix; (6) Sturmdorf suture 
covering the posterior lip of the amputated cervix 
with the vaginal flap; (7) fixation of both utero-
sacral ligaments with a suture to the anterior sur-
face of the cervix; (8) Sturmdorf suture covering 
the anterior lip of the amputated cervix; and (9) 
anterior and/or posterior colpoperineorrhaphy if 
required.

The aim of this study is to evaluate the clinical 
characteristics, effectiveness and complications 
of the surgical treatment of cervical elongation 
through MP.

All data was collected in a Microsoft Access 
2007® database. We used SPSS Statistics version 
26 (Microsoft®) for the statistical analysis. For 
the descriptive analysis, we calculated percent-
ages and absolute values for the nominal vari-
ables and average, median, standard deviation, 
ranks, percentiles and 95% confidence interval 
for ordinal variables.

We included 45 patients who underwent a 
MP. The demographic and characteristics of the 
participants is summarized in Table 18.1. Mean 
age was 47.9 ± 8.2 years, parity 1.9 ± 0.7 births, 
and average body mass index 25.8  kg/m2 
(Table 18.1).

All patients underwent ambulatory surgery, 
except one of them who was admitted because of 
an auricular fibrillation detected during the inter-
vention, being the only intraoperative complica-

tion we had which was not related with the 
technique.

The average length of the surgery was 49 min. 
From all surgeries, 71.1% were a MP alone, 
while the rest were associated with a colpoperi-
neorrhaphy (20.0%), a tension-free vaginal tape 
(6.7%) and a laparoscopic tubal sterilization 
(2.2%).

Regarding the kind of anaesthesia, 66.7% of 
the women received spinal anaesthesia, 24.4% 
general balanced with gases and 8.9% general 
intravenous anaesthesia.

As shown in Fig. 18.1, 1 month after the sur-
gery (n = 45), we found that 31 patients (68.8%) 
had no complications and 14 (31.1%) had minor 
postoperative complications from which 6 of 
them reported pain. This pain may be related with 
the plicature of the uterosacral ligaments. Two 
reported few and limited vaginal bleeding (no 
intervention needed to stop the bleeding) and two 
stress urinary incontinence (one of them was one 
of the suburethral tape which failed, and the other 
one was an anterior colporrhaphy with an occult 
stress incontinence). Two women presented low 
urinary tract infection. One of them had a mild 
urinary retention and another one a surgical 
wound infection which was solved with topical 
antibiotics.

At the 6-month check-up, 32 patients came to 
the follow-up visit. From them, 84.3% were 
totally asymptomatic, two of them still reported 
pain, two had surgical wound granuloma in the 

Table 18.1 Demographic and characteristics of the par-
ticipants and the Manchester-Fothergill procedure inter-
vention (percent or mean ± standard deviation)

Women (n) 45
Age (years) 47.9 ± 8.23
Body mass index (kg/m2) 25.8 ± 6.35
Parity (births) 1.9 ± 0.72
Length of surgery (min) 49 ± 16.63
Ambulatory surgery (n (%))
Yes 44 (97.8%)
No 1 (2.2%)
Kind of anaesthesia (n (%))
Spinal 30 (66.7%)
General balanced with gases 11 (24.4%)
General intravenous 4 (8.9%)
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stump of the cervix that was cauterized with 
 silver nitrate, and one had a symptomatic third 
grade cystocele.

At the annual check-up (n = 34), 91.2% were 
asymptomatic, two patients reported persistence 
of pain (which finally was solved with pelvic 
floor rehabilitation in few months), one had a per-
sistence of asymptomatic granuloma in the cervi-
cal stump, and one reported persistence of stress 
urinary incontinence.

At 2  years check-up (n  =  17) and 3  years 
check-up (n  =  10), all patients reported being 
asymptomatic and satisfied with the results of the 
surgery.

No case of cervical stenosis was observed.

18.2  Discussion

Manchester-Fothergill procedure was described 
for the first time in late nineteenth century and 
perfectioned in the early twentieth century [3]. 
This classic technique for the surgical treatment 
of POP has been abandoned in many hospitals 
because it has been considered obsolete. 
However, it is still included in most of the current 
guidelines as a successful technique to treat the 
middle compartment prolapse [4, 5] and is a tech-
nique that we are still using nowadays in our 
hospital.

A recent meta-analysis compared uterine pres-
ervation surgery versus hysterectomy in pelvic 
organ prolapse treatment. They concluded that 
MP should be chosen over vaginal hysterectomy 
with native tissue suspension because it resulted 
in a shorter surgery length and less estimated 

blood loss (grade of recommendation 2B) [6]. In 
our study, the average length of the surgery was 
49  min. Other authors that compared MP with 
vaginal hysterectomy for the treatment of POP 
concluded that MP seems to be an effective pro-
cedure in terms of anatomical outcomes as com-
pared with vaginal hysterectomy for POP caused 
by true cervical elongation [7]. Recognizing a 
true cervical elongation is a challenge, and this is 
the reason why it is essential to perform an accu-
rate pelvic examination using the Pelvic Organ 
Prolapse Quantification (POP-Q).

Beyond the fact that MP provides adequate 
mid-compartment support [8], a prospective 
study concluded that MP has excellent subjective 
results without significative impact in the sexual 
outcomes, especially in dyspareunia de novo [9]. 
From this cohort, 96% reported being asymptom-
atic at the annual check-up. We found that only 
two patients reported pain at the annual check-
 up, probably because of the suture of uterosacral 
ligaments. This pain was solved by pelvic floor 
rehabilitation.

Regarding the risk of cervical and uterine 
malignancies during follow-up after MP, 
Engelbredt et al. found in a cohort of 299 women 
who underwent a MP that only 10 women (3.3%) 
needed hysterectomy after MP for different rea-
sons. They all had normal histology. From the 
159 women who underwent Pap smear tests after 
MP, only 1 of them was diagnosed of a cervical 
intraepithelial neoplasia 1 (CIN 1), which had 
turned normal after 6 months [10]. No cases of 
malignance histology were observed in the anato-
mopathological evaluation of the patients from 
our study.

1Surgical wound abscess Symptomatic
cystocele

Granuloma

Pain

Asymptomatic

Stress urinary
incontinence

Granuloma

Pain

Asymptomatic

Urinary retention

Urinary tract infection

Stress urinary incontinence

Genital bleeding

Pain

Asymptomatic

0 5 10 15 20 25 30 35
0 5 10 15 20 25 30 350 5 10 15 20 25 30

One month (n=45) One year (n=34)Six months (n=32)

1 1

1

2

30

2

2

27

1

2

2

2

6

31

Fig. 18.1 Follow-up after procedure

18 The Manchester-Fothergill Operation



144

18.3  Conclusion

Manchester-Fothergill operation is a fast and safe 
technique not requiring admission. The only 
intraoperative complication that was observed 
was not related with the technique. There were 
only minor short- and long-term complications 
that were completely solved in all cases within 
the first 2 years. No case of cervical stenosis was 
observed.

Manchester procedure showed good results 
and few and minor complications. This technique 
should be considered and offered for the treat-
ment of uterine prolapse in selected patients who 
wish to keep their uterus.
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19.1  Introduction

Vaginal hysterectomy (VH) is currently recom-
mended by various medical societies through 
position statements and other commentary 
reports as the preferred approach for the surgical 
treatment of benign gynecological disease [1–4]. 
Moreover, the traditional surgical management 
for pelvic organ prolapse (POP) often includes 
VH with or without pelvic floor repair (PFR) [1]. 
Given the aging population and the higher preva-
lence of POP in the elderly, the number of women 
who will undergo VH for POP is estimated to 
grow dramatically over the next years [5].

Conventionally, VH is performed under either 
general or regional (spinal and/or epidural) anes-
thesia. It is known that both surgery and general 
anesthesia exert comparatively greater adverse 
effects on the elderly than on younger patients 
[6]. This is due to a progressive loss of the func-
tional reserves that may render them more sus-
ceptible to anesthesia-mediated perioperative 
morbidity [6]. Furthermore, regional anesthesia 
also has known contraindications such as certain 
preexisting neurological disease, severe throm-
bocytopenia or coagulopathy, and severe mitral 

or aortic stenosis, pathologies that may have an 
increased incidence in elderly patients [7].

Local anesthesia has been utilized as an alter-
native anesthetic method for the surgical correc-
tion of POP [8–15]. The advantages of local 
anesthesia over both regional and general anes-
thesia techniques are well documented [16]. 
More specifically, local anesthesia has been 
shown to have minimal interference with homeo-
stasis; a lower risk of postoperative nausea, vom-
iting, delirium, and cognitive dysfunction; need 
for postoperative analgesia; and an earlier fulfill-
ment of discharge criteria [16]. To date, the use of 
local anesthesia for performing minor gyneco-
logical surgeries is becoming more popular aim-
ing to improve patient recovery and to reduce 
institutional costs. In such cases, the combination 
of local anesthesia with conscious intravenous 
(iv) sedation has been shown to relieve patients’ 
intraoperative distress and increase patients’ 
comfort [8–13]. The available evidence on the 
use of local anesthesia is more extensive for rela-
tively minor urogynecological procedures which 
do not require access to the peritoneum such as 
the placement of midurethral slings. However, 
only a few published studies report the feasibility 
of local anesthesia for more complex surgical 
procedures including VH [14, 15].
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19.2  Literature Review

The use of local anesthesia for performing VH 
was firstly described by Sheth and Malpani [14] 
in 1992. This was a retrospective case series of 54 
selected patients who underwent VH under local 
anesthesia within a period of 18  years (1970–
1988). This study was mainly focused in the 
intraoperative technique of anesthesia and patient 
management and did not report any postoperative 
assessment data with the exception of a pro-
longed postoperative hospitalization (7  days or 
more).

In 1995 Miklos et  al. [8] published a retro-
spective case series of 20 elderly patients under-
going minor vaginal reconstructive surgeries 
(anterior and posterior colporrhaphies, enterocele 
repair, and LeFort colpocleisis) under local anes-
thesia with sedation due to various medical con-
traindications for a general anesthesia. The 
authors commented that surgical correction of 
severe pelvic organ relaxation could be per-
formed rapidly and safely using local anesthesia, 
although no cases of VH were included in this 
study.

In a recently published study, Axelson et al. [9] 
reported 80 cases of anterior repair under local 
anesthesia with i.v. sedation finding high rates 
(95.2%) of patient satisfaction. Moreover, 
Buchsbaum GM et  al. [11] reported on 87 con-
secutive vaginal reconstructive procedures, 
including anterior and posterior colporrhapies, 
enterocele repairs, and colpocleises, performed 
under local anesthesia with i.v. sedation, with and 
without concomitant anti-incontinence proce-
dures. Subsequently the same author [12] reported 
on more complex vaginal reconstructive surgery 
including either vaginal sacrospinous ligament 
suspension or vaginal paravaginal defect repair 
although all cases needing VH were excluded 
from this study. In this case series [12], all women 
(100%) reported being very satisfied from local 
anesthesia with sedation during their surgery.

The abovementioned studies evaluated the 
feasibility of local anesthesia for relatively minor 
vaginal reconstructive procedures. Athanasiou 
et al. [15] evaluated the feasibility of performing 
VH and pelvic floor repair (PFR) under local 

anesthesia and i.v. conscious sedation for women 
presenting with advanced POP. In this single cen-
ter prospective case-control study, the “standard 
care” group consisted of 20 patients who under-
went VH and PFR under a combined spinal- 
epidural (CSE) block, whereas the “local 
anesthesia” group consisted of 20 patients who 
underwent VH and PFR under local anesthesia 
and i.v. sedation. Primary outcomes included the 
intensity of postoperative pain (measured by a 
10-cm visual analog scale [10 cm VAS, ranging 
from not at all, 0, to the most excruciating pain, 
10]) and the percentage of patients with moder-
ate/severe pain (defined as pain score ≥ 4 on the 
10-cm VAS). Secondary outcomes included per-
centage of patients who used opioids, incidence 
of nausea/vomiting, level of sedation, and patient 
satisfaction rate. The study found that median 
pain intensity at rest was significantly lower in 
the local anesthesia group at 2  h, 4  h, and 8  h 
postoperatively. The percentage of women with 
moderate/severe pain was also significantly lower 
in the “local anesthesia” group compared to the 
“standard care” group (15% vs 61%, respectively, 
OR 0.11 (95% CI: 0.02–0.53)). The percentage 
of participants needing opioids in the postopera-
tive period for additional pain control was statis-
tically significant lower for the local anesthesia 
group (35% vs 95%, p = 0.002). Finally, patients 
of the “local anesthesia” group had statistically 
significant shorter time to first mobilization and 
shorter duration of postoperative hospitalization 
and reported higher levels of satisfaction.

Another study [16] evaluated the effect of 
local infiltration with ropivacaine for control-
ling postoperative pain in women undergoing 
VH and PFR for advanced POP under combined 
spinal- epidural (CSE) block. The abstract of 
this study was presented in the VI MIPS Annual 
Meeting in Barcelona, 25–27 April 2019, with 
the title Intraoperative Local Infiltration with 
Ropivacaine 0.5%, in Women Undergoing 
Vaginal Hysterectomy and Pelvic Floor Repair: 
Randomized Double-Blind Placebo- Controlled 
Trial, with authors Themos Grigoriadis, Christos 
Kalantzis, Dimitris Zacharakis, Sophia Hatzilia, 
Eleni Pitsouni, Athanasios Douskos, Dimitris 
Valsamidis, and Stavros Athanasiou.
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19.3  Case Study

 (a) Aim and Scope
Local infiltration with anesthetics at the sur-
gical site blocks peripheral sensory nerves 
with low or absent systematic side effects. 
Nevertheless, it is unclear whether patients 
undergoing VH and pelvic floor repair for 
POP under CSE block may benefit from 
local infiltration with ropivacaine 0.5%. The 
aim of this study was to evaluate the effect of 
intraoperative local infiltration with ropiva-
caine 0.5% on postoperative pain in patients 
with symptomatic POP stage > II undergoing 
VH and pelvic floor repair. Specifically, 
women receiving local ropivacaine infiltra-
tion in the round ligaments (RL), the utero-
sacral ligaments (USL), and the perineal 
body (PB) were compared with women 
receiving placebo infiltration at the same 
sites.

 (b) Study Design and Material Methods
This is a double-blind randomized 1:1 pla-
cebo-controlled trial included 59 women.

Eligible participants were allocated at 
random to the ropivacaine group or the pla-
cebo group by an independent anesthesiolo-
gist (HS) who was not involved in any other 
part of the study. The ropivacaine group 
received an infiltration of 30 mL ropivacaine 
0.5% [5 mL in RL and 5 mL in USL (bilater-
ally), and 10 mL in PB], while the placebo 
group received an infiltration of 30 mL pla-
cebo solution (N/S 0.9%) [5 mL in RL and 
5 mL in USL (bilaterally) and 10 mL in PB].

A patient-controlled analgesia (PCA) 
pump was placed in all participants, contain-
ing 40 mg morphine (0.5 mg/mL) plus 8 mg 
ondansetron (0.1 mg/mL). PCA was started 
after the end of surgery with a demand dose 
of morphine 1  mg i.v., a lockout period of 
7  min after each bolus, and a maximum 
allowed dose of 16 mg/2 h. In addition, all 
participants received metoclopramide 
10 mg/12 h i.v., ranitidine 100 mg/12 h i.v., 
paracetamol 1 g/8 h i.v., and diclofenac sup-
pository 75 mg/12 h. Additionally, ondanse-

tron 4 mg i.v. was used to treat nausea and 
vomiting whenever necessary.

The primary outcomes included pain 
intensity [measured by 10-cm visual analog 
scale (10-cm VAS)] and the number of 
patients with moderate/severe pain (pain ≥4 
on 10-cm VAS). The evaluation of pain 
included assessment of static pain when the 
patients were at rest and assessment of 
dynamic pain after asking patients to pro-
duce a forceful cough. The secondary out-
comes included cumulative morphine 
consumption (in mg), number of patients 
who used PCA, number of patients who 
reported the presence of nausea or vomiting 
(incidence of nausea or vomiting), and the 
level of sedation (measured by 10-cm VAS). 
All outcomes (primary and secondary) were 
collected and/or evaluated at 2, 4, 8, and 24 h 
postoperatively.

 (c) Results of the Study
Overall, 82 patients were screened. Fifty- 
nine patients (29 and 30  in the ropivacaine 
and placebo groups, respectively) undergo-
ing surgery were recruited, of which 50 
(25 in each arm) were finally included in the 
study.

Median pain intensity at rest and during 
cough was significantly lower in the ropiva-
caine group compared with the placebo 
group up to 4 h postoperatively (Fig. 19.1). 
The effect of ropivacaine in reducing postop-
erative pain (at rest and during cough) was 
clinically meaningful up to 4 h (Cliff’s delta 
0.36–0.44) (Table  19.1). The number of 
women reporting moderate/severe pain was 
significantly lower in the ropivacaine group 
compared with the placebo group at rest and 
during cough up to 8  h postoperatively 
(Fig.  19.2). The odds of having moderate/
severe pain in the ropivacaine group were 
76–90% less than in the placebo group up to 
8 h postoperatively.

Patients in the ropivacaine group con-
sumed significantly less morphine compared 
with those in the placebo group up to 24 h 
postoperatively (p = 0.02). The odds of mor-
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phine administration in the ropivacaine 
group at 4–24 h were 24–62% less than in the 
placebo group. Although nausea and/or vom-
iting and/or sedation did not differ between 
the groups, the odds of having nausea and/or 
vomiting (2–8  h postoperatively) were 
28–78% less in the ropivacaine group com-
pared with the placebo group. The findings 
of this study suggest that patients undergoing 
VH and PFR for POP could benefit from 
local infiltration with ropivacaine 0.5%.

19.4  Discussion

The use of local anesthesia in combination with 
i.v. sedation seems to be a feasible option in most 
women undergoing VH and PFR for the treat-
ment of advanced uterovaginal prolapse. Current 
literature [14, 15] does not report any local 
anesthesia- related complications, whereas most 
of the patients reported being satisfied from this 
type of anesthesia.

Immediate postoperative pain seems to be sig-
nificantly reduced in women undergoing surgery 
under local anesthesia although pain scores at 
and after 24  h do not differ among the various 
types of anesthesia. The mechanisms underlying 
the onset and persistence of pain caused by the 
tissue damage and nerve injury at VH are linked 

to the existence of complex circuits, which 
involve peripheral neural pathways, the spinal 
cord, and brain areas [17]. It is hypothesized that 
local anesthetics applied to the site of surgical 
injury may be more effective on blocking the 
acute postoperative pain arising from the surgical 
site compared to local anesthetics applied close 
to the nerves in the subarachnoid and epidural 
space (CSE block). In fact, the local anesthetics 
at the surgical site are binding to specific recep-
tors located at the nerve membrane (on the 
sodium channel) leading to interruption of nerve 
conduction blocks and thus preventing the central 
sensitization in the spinal cord [17]. It is there-
fore important to emphasize the fact that the 
administration of a local anesthetic infiltration 
follows the concepts of a preemptive or a multi-
modal analgesia to improve the postoperative 
management of pain [18].

The percentage of patients consuming opioids 
for pain control during the first 24 h seems to be 
lower for patients undergoing surgery under LA 
[15]. Moreover, intraoperative local infiltration 
with ropivacaine during VH leads to reduction of 
postoperative pain, which is accompanied by sig-
nificantly lower consumption of morphine up to 
24  h postoperatively [16]. This is particularly 
important, as the widespread use of opioid analge-
sics has recently been called into question. In fact, 
there is an epidemic of opioid use, abuse, and mis-
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use, which results in significant postoperative mor-
bidity [19, 20]. It is now firmly established that 
poorly controlled acute postoperative pain is 
among the strongest predictors for the development 
of chronic postsurgical pain and using escalating 
doses of opioids might only worsen the problem 
[19–21]. The use of local anesthesia could reduce 
the need for potent opioid analgesia after surgery.

The ability of a prompt postoperative mobiliza-
tion with the use of LA is also considered of para-
mount importance. In particular, early mobilization 
could lower the risk of postoperative venous 

thrombosis while it simultaneously facilitates ear-
lier restoration of the function of the bladder and 
bowel and thus quicker return to daily routine [22]. 
The aforementioned parameters are compatible 
with the “Enhanced Recovery After Surgery” 
(ERAS) protocols that have been recently adopted 
by many institutions, which have been related with 
favorable outcomes regarding patients’ recovery 
[23, 24]. A critical point for those protocols is the 
intention for the reduction of opioid consumption, 
which is achieved with the use of local anesthetics 
and nerve blocks [23, 24].

Table 19.1 Primary outcomes at 2 h, 4 h, 8 h, and 24 h postoperatively

Active group (n = 25) Placebo group (n = 25) Effect size p-value
Pain at rest
2 h
Median (min-max) 0.5 (0.1–7.2) 1.1 (0.2–9.3) −0.44 (95% CI -0.12, −0.68) 0.007
Moderate/severe 
intensity

1 (4%) 8 (32%) OR 0.1 (95% CI 0.004, 0.65) 0.03

4 h
Median (min-max) 1.3 (0.1–5.1) 3.1 (0.1–9.8) −0.37 (95% CI -0.05, −0.63) 0.02
Moderate/severe 
intensity

4 (16%) 11 (44%) OR 0.24 (95% CI 0.05, 0.87) 0.03

8 h
Median (min-max) 1.3 (0.2–8.4) 2.6 (0.1–9.1) −0.3 (95% CI 0.03, −0.57) 0.08

Moderate/severe 
intensity

3 (12%) 10 (40%) OR 0.2 (95% CI 0.05, 0.87) 0.02

24 h
Median (min-max) 0.5 (0–7) 0.6 (0–5.5) −0.03 (95% CI 0.3, −0.34) 0.9

Moderate/severe 
intensity

2 (8%) 1 (4%) OR 2 (95% CI 0.18, 24.6) 1

Pain during coughing
2 h
Median (min-max) 0.9 (0.1–8.9) 1.9 (0.1–10) −0.36 (95% CI −0.03, −0.62) 0.03
Moderate/severe 
intensity

2 (8%) 10 (40%) OR 0.13 (95% CI 0.03, 0.68) 0.008

4 h
Median (min-max) 1.6 (0.1–4.7) 3.2 (0.3–9.6) −0.4 (95% CI −0.11, −0.67) 0.009
Moderate/severe 
intensity

4 (16%) 13 (52%) OR 0.18 (95% CI 0.05, 0.66) 0.007

8 h
Median (min-max) 1.7 (0.2–8.5) 4 (0.1–9.5) −0.31 (95% CI 0.02, −0.58) 0.06

Moderate/severe 
intensity

5 (20%) 13 (52%) OR 0.23 (95% CI 0.07, 0.8) 0.02

24 h
Median (min-max) 0.5 (0.1–5.8) 1 (0–6.4) −0.13 (95% CI 0.2, −0.43) 0.4

Moderate/severe 
intensity

3 (12%) 1 (4%) OR 3.27 (95% CI 0.32, 33.84) 0.6

Statistical significance was set at 5% (p < 0.05)
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19.5  Conclusion

In conclusion local anesthesia has been shown 
to be a viable alternative to regional anesthesia 
in women undergoing VH for pelvic floor 
reconstruction offering reduced postoperative 
pain in the early postoperative period, less opi-
oid use, and high patient satisfaction rate. This 
is particularly important for geriatric patients 
or patients with comorbidities having contrain-
dications for general or regional anesthesia and 
for patients requiring an opioid-free anesthe-
sia-analgesia or an enhanced recovery. In addi-
tion if regional anesthesia is the preferred 
anesthetic technique, local infiltration with 
ropivacaine may reduce postoperative pain and 
morphine consumption in women undergoing 
VH and PFR for pelvic floor reconstructive 
surgery.
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Laparoscopic Surgery for Pelvic 
Organ Prolapse and Urinary 
Incontinence
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The laparoscopic approach has become a revolu-
tion in surgery since George Kelling presented in 
1901 the results of his research introducing the 
cystoscope described by Nitze through an orifice 
in the abdominal wall of a dog [1], until the later 
development of the automatic insufflator by Kurt 
Semm in 1966, among other many surgical 
instruments adapted to this approach, which led 
him to be considered the father of the laparo-
scopic technique [2]. Numerous studies have 
proven the laparoscopic approach to have a better 
complication rate and a shorter convalescence 
period, as it avoids many of the complicated inci-
sions that are required for open surgery.

The retropubic vesical approach was used 
for the first time by Sánchez de Badajoz in 1988 
[3] in order to perform a laparoscopic colposus-
pension, at first with intra- or extracavitary 
stitches; Ou in 1993 used a polypropylene mesh 
attached to the vaginal spoilers and the Cooper 
ligament [4].

The laparoscopic approach has granted a bet-
ter understanding of the anatomical structures of 
the pelvis and a reduced complication rate com-
pared to the open and vaginal surgical approaches. 
This chapter focuses in the two surgical tech-
niques in which the laparoscopic is more rele-
vant: the laparoscopic colposacropexy and the 
implantation of the artificial urinary sphincter, 
performing a review of the current literature and 
our own surgical experiences.

20.1  Laparoscopic Surgery 
for Pelvic Organ Prolapse: 
Colposacropexy

Pelvic organ prolapse (POP) is an increasingly 
relevant condition due to the aging of the popula-
tion. Age, as well as obesity, gravida, and previ-
ous hysterectomy, is a risk factor for this entity.

Age is particularly relevant taking into account 
the figures obtained from the Spanish National 
Statistical Institute in January 2013, which esti-
mate that 7,956,122 people over 65  years were 
registered in the general Spanish population, with 
women accounting for the 57% of the population 
over 65 years old (4,568,541). The population is 
experiencing a progressive increase in the life 
expectancy, which is again more common in the 
female population. Elderly patients are increas-
ingly common, and not all of them must be con-
sidered as patients with limitations in their 
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capacities. According to the European health sur-
vey, the percentages of women over 65 years old 
with a limitation in their daily activities in the last 
6 months due to a health problem were 6.39% for 
great limitation, 22.15% for mild limitation, and 
71.46% for no limitation.

The estimation of the probability of having 
any intervention for POP at 80 years old is 11.1%, 
and the risk of re-intervention is 30%. Wu et al. 
[5] calculate that the number of women with POP 
will increase of 46%, rising from 3.3 to 4.9 mil-
lion cases between 2010 and 2050. Additionally, 
in that interval of time, Wu et al. [5] predict an 
increase of 47% in the patients undergoing a POP 
surgery.

The treatment of POP aims to restore the vesi-
cal, intestinal, and sexual functionality, as well as 
to correct the anatomy of the pelvis. Guidelines 
recommend surgery for the treatment of POP 
when conservative treatment has failed [6].

Traditionally a vaginal approach has been pre-
ferred in elderly patients, because of the shorter 
operating time and the reduced complication rate. 
The main inconvenient related to classical vagi-
nal surgery performed with native tissue is POP 
relapse, requiring then a second intervention. 
Previous longitudinal studies have reported re- 
intervention rates that range from 0.7 to 5.4% [7]. 
Vaginal surgery with mesh arises due to the need 
to solve this problem. However, even if it has a 
better relapse rate, the complications are more 
frequent. In 2002, the FDA approved the first 
mesh for the treatment of POP, leading to an 
exponential increase of the use of transvaginal 
mesh for the treatment of pelvic floor conditions 
[8]. This same organism issued in October 2008 a 
Public Health Notification in response to the 
complications derivated from the urogynecologi-
cal use of surgical mesh [9]. Currently the FDA 
places in class III (devices with high complica-
tion risk) transvaginal mesh, while it places in 
class I (low complication risk) the mesh used for 
abdominal colposacropexy.

Mesh colposacropexy is the gold standard 
technique because of its anatomical and func-
tional long-term results, with a major complica-
tion rate inferior to 6% [10]. The laparoscopic 
approach offers a minimally invasive surgery 

with a better postoperative recovery compared to 
open surgery. There is scarce literature about the 
long-term complications in elderly patients 
undergoing this technique. In our unit laparo-
scopic colposacropexy was started in 2012 as the 
gold standard surgical technique after the failure 
of conservative treatment for POP, abandoning 
then the use of transvaginal mesh.

20.2  Case Study Laparoscopic 
Colposacropexy: A Safe 
Approach in Elderly Patients

Surgical Technique
• Patient position: the patient is placed in 30° 

Trendelenburg, with lower limbs in 45° abduc-
tion and flexed at the knees. A 14 Fr urethral 
catheter is placed (Fig. 20.1a).

 – Trocar colocation: transperitoneal, through 
four trocars: two of 12 mm in the midline (one 
for the Hasson insertion, the other one between 
the pubis symphysis and the umbilicus) and 
two auxiliary trocars of 5 mm (Fig. 20.1a).

 – Sigma and uterus mobilization: sigma and 
uterus are mobilized and fixated to the abdom-
inal wall (Fig. 20.1b).

 – Dissection and preparation of the sacrum: 
location of the anterior aspect of the sacrum 
and marking of the surface in which the mesh 
will be attached at the end of the surgery. It is 
crucial to carefully preserve the middle sacral 
artery in this step of the surgery.

 – Rectovaginal space: a vaginal valve is of car-
dinal importance in order to achieve a correct 
tension that enables the visualization of the 
dissection planes. Opening of the peritoneum 
and dissection of the rectovaginal space, iden-
tifying the rectum. Careful dissection of the 
levator ani muscle on each side of the rectum 
(Fig. 20.2b and c).

 – Attachment of the posterior mesh: stitches to 
each levator ani muscle. An additional stitch 
to extend the mesh in each uterosacral liga-
ment and at the cervix level (Fig. 20.2d).

 – Vesicovaginal space: the dissection starts 
with the opening of the peritoneum, and it 
extends distally until the posterior aspect of 
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the bladder neck is identified. The anterior 
mesh is attached to the anterior vaginal wall 
with a stitch and two additional lateral stitches 
in the lateral aspects of the vagina in order to 
extend the mesh (Fig. 20.3).

 – Attachment of the mesh to the sacrum: both 
meshes are attached to the sacrum with an 
extracorporeal stitch of non-absorbable multi-
filament suture.

 – Final maneuvers: reperitonization of meshes 
with absorbable suture.

When performing a review of the currently 
available literature about POP surgery, there are 
few studies that truly reflect the complications 
and long-term results in elderly patients. In the 
scarce available studies, the age threshold used to 
define the patients as elderly is 65  years old, 
which we believe is not an appropriate definition 
of the demographic reality in developed countries 
[7]. As a response to the population aging, in the 
last years, there has been a rapid expansion of the 

recognition and knowledge of the concept of fra-
gility. The elderly patients have a vulnerable 
functional capacity; any intercurrent event can 
present as a decline in the functional status. There 
are several tools available to evaluate these 
patients at the time of a major surgical interven-
tion or a medical treatment for their conditions, 
and these tools must be used by a multidisci-
plinary health supplier team in order to optimize 
the treatment results. An example of this is the 
participation of the International Society of 
Geriatric Oncology (SIOG) in the elaboration of 
the European Guidelines for the treatment of the 
different genitourinary malignancies. Such col-
laborations should be progressively assimilated 
when planning the treatment of genitourinary 
functional conditions. In the European 
Guidelines, the patients with a score over 14  in 
the G8 scale, or vulnerable patients with condi-
tions that are susceptible of being reversed after 
an intervention, should receive the same treat-
ment as younger patients [11]. The patients 

a

c

b

Fig. 20.1 (a) Patient position and trocar situation. (b) Uteros fixation. (c) Sigmoidopexy
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undergoing surgery in our series were over 14 
points in the G8 scale.

With the progressive aging and increase of 
obesity in the population, it is to be expected a 
significant increase in the POP prevalence. In the 
United States, the number of women with symp-
tomatic POP between 2010 and 2050 is estimated 
to increase in 46% in the best case scenario (from 
3.3 to 4.9 millions of women) and in up to 200% 
in the worst case scenario (from 3.3 to 9.2 mil-
lions of women) [12]. These circumstances will 
lead to an increase in the demand for treatment 
and to the use of economic resources, as well as a 
need for a greater number of experienced health 
professionals in the diagnosis, assessment, and 
treatment of POP.

Traditionally, the vaginal approach has been 
the preferred one for elderly patients, as it was 
believed to have shorter operating times, a lower 
complication rate, and shorter hospital stay, all of 
these factors leading to reduced cost. After the 
emission of the alarm by the FDA, this approach 
has been widely questioned.

In the study by Skoczylas et al., 1385 surgical 
procedures for the treatment of POP in a single 
center from 2008 to 2011 are analyzed, with the 
objective of assessing the tendency in the surgical 
treatment of POP and the influence of the FDA 
notifications. A significant decrease in the use of 
vaginal mesh procedures was observed. In 2008 
transvaginal mesh accounted for 27% of the pro-
cedures, being reduced to 15% after the first FDA 
alarm and to 5% after the second notification. 
They were finally limited to 2% of the interven-
tions at the end of the year 2011. Following the 
same tendency, a significant increase of the num-
ber of procedures using native tissue for apical 
suspension was observed, as well as minimally 
invasive procedures such as laparoscopic and 
robot-assisted colposacropexy, so that at the end 
of the study the later was established as the most 
frequently performed intervention for the treat-
ment of POP in that center [13]. In our center, 
laparoscopic colposacropexy was initiated in 
2012, becoming then the gold standard interven-
tion and abolishing the use of vaginal mesh for 

ba

c d

Fig. 20.2 Posterior dissection and mesh attachment
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the POP correction following the FDA 
indications.

When analyzing the complications between 
different approaches, according to the Prospere 
study results, for the correction of grade over 2 
POP, the incidence of complications is lower in 
colposacropexy compared to vaginal surgery 
using native tissues; however, the difference was 
not statistically significant. In contrast, for over 
grade 3 POP, complications following colposa-
cropexy are significantly less frequent compared 
to vaginal surgery. This study observed that there 
were no differences in symptoms, quality of life, 
and overall improvement between both tech-
niques but there were differences in anatomical 
results in apical POP, favoring colposacropexy 
[14]. In our series, there were no significant dif-
ferences in the incidence of complications in the 
different age groups. The relapse rate, defined as 
the presence of grade ≥2 POP in one or several 
compartments, was globally 4.4%, with no dif-

ference between age groups. The risk factors for 
relapse are not well defined, but there might be a 
positive correlation between advanced grade of 
POP and the repetition of classic surgical tech-
niques with native tissue after a first surgical fail-
ure. This is the main problem of the classic 
vaginal approach. The relapse and re-intervention 
rates published in the literature are very variable, 
which complicates results comparison. In longi-
tudinal studies re-intervention rates range from 
0.7 to 5.4% [15].

As far as the economic aspect is concerned, 
the economical evaluation studies for transvagi-
nal surgery have proven that the use of mesh is 
not cost-effective [16]. According to a compara-
tive study of the direct cost of POP correction 
through different approaches, POP correction 
using laparoscopic colposacropexy shows 
reduced cost compared to transvaginal mesh, 
with no statistically significant differences. POP 
correction through laparoscopic colposacropexy 

a b

c

Fig. 20.3 Vesicovaginal space and sacrum fixation
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presented a greater spend because of a longer sur-
gical time, operating room occupation, and anes-
thesia; however, the transvaginal mesh group 
presented higher cost as a result of a more pro-
longed hospital stay and more expensive pros-
thetic material [6]. Laparoscopy offers the 
possibility of performing POP correction with an 
abdominal and minimally invasive approach, 
allowing with sufficient safety a hospital stay of 
24 h, with a mean saving of 607.91 euros per pro-
cedure in hospital stay [17].

20.3  Laparoscopic Surgery 
for Urinary Incontinence 
in Female: Urinary Artificial 
Sphincter

Stress urinary incontinence (SUI) frequently 
affects the female population over 18 years old, 
with a prevalence ranging from 14 to 55% [18]. 
Surgical treatment is indicated when SUI is 
severe and impairs the patient’s quality of life, 
after the failure of conservative treatment [19]. 
There are multiple surgical techniques for SUI 
correction. Currently, the more widely used are 
sub-urethral slings implanted through a retropu-
bic (TVT®) or transobturator (TOT®) approach. A 
recent systematic review has observed lower effi-
cacy of the TVT-Secur® mini-sling compared to 
TVT® and TOT®, leading to the withdrawal of the 
device from the market. Additionally, there is not 
sufficient scientific evidence to recommend any 
other mini-sling [20]. No statistically significant 
differences have been found between the preva-
lence of SUI resolution between the different 
sling techniques, and neither compared to colpo-
suspension [21]. The long-term effectivity of 
sub-urethral slings is 43–91% for TOT® and 
51–88% for TVT®. The risk factors for the failure 
of these techniques are relapsing SUI, intrinsic 
sphincter deficiency (ISD), concomitant vaginal 
hysterectomy, and the presence of associated api-
cal compartment prolapse [22–24].

The indications for the implant of an artificial 
urinary sphincter (AUS) are not clearly defined. 
Many authors have demonstrated its utility in 
the treatment of SUI secondary to ISD (neuro-

genic and non-neurogenic), in absence or pres-
ence of urethral hypermobility. It has also been 
used for the treatment of relapsing SUI, regard-
less of its cause, as the urethral repositioning 
techniques are not validated for ISD in relapsing 
SUI [25–27]. Even if a high percentage of suc-
cesses has been described, from 61 to 90% of 
completely continence (no use of pads), the 
implant of feminine AUS is not widely spread 
because of the frequent complications associ-
ated to the surgery [28, 29]. The complications 
risk is generally lower in the series using a lapa-
roscopic approach [26, 30, 31]. In robot-assisted 
series, a high frequency of intra- and postopera-
tive complications has also been described [32]. 
The risk of intraoperatory erosion and postop-
erative extrusion of the sphincter (mainly caused 
by the wrong placement of the AUS) increases 
with the number of previous anti-incontinence 
interventions [30, 33].

20.3.1  Surgical Technique

 – Patient position and trocars: similar to lapa-
roscopic colposacropexy.

 – Vesicovaginal space dissection: after gaining 
access to the peritoneal cavity, the first step 
consists in the dissection of the vesicovaginal 
space, similar to the laparoscopic colposacro-
pexy technique (Fig. 20.4b). The dissection is 
distally extended until the posterior aspect of 
the bladder neck is identified. At this level the 
ureters are lateral and intramural, reducing the 
likelihood of intraoperative lesion. The use of 
a vaginal valve is crucial to enable a safe iden-
tification of the dissection planes (vesicovagi-
nal and latero-vesical).

 – Dissection of the latero-vesical spaces: the 
antero-lateral peritoneum is incised in one 
side, and the latero-vesical space is created. 
The dissection is extended lateral to the blad-
der until the endopelvic fascia is identified 
(Fig.  20.4d). The process is repeated in the 
contralateral side.

 – Communication between the vesicovaginal 
and both latero-vesical spaces: with a dissec-
tor a communication is created between the 
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vesicovaginal space and both latero-vesical 
spaces (Fig. 20.4d).

 – Dissection of the anterior aspect of the blad-
der neck: the maximum possible length of the 
pubovesical ligament is preserved (Fig. 20.4e).

 – Measurement of the bladder neck diameter 
and verification of bladder and vagina integ-
rity: a meter is introduced through the infra-
umbilical 12  mm trocar. The diameter was 
7.5  cm in the first patient and 6.5  cm in the 
second (Fig. 20.5a). The integrity of the blad-
der wall is verified through a cystoscopy and 
the vaginal wall through digital examination.

 – Placement of the cuff and reservoir: the 
sphincter components are prepared. After 
voiding and purging them, a metallic tip is 
placed at the end of cuff and reservoir to keep 
them empty and free of air. For the activation 
pump, a protected hemostatic clamp is place 
in its end. The cuff is introduced through the 
12 mm trocar and tied to a suture placed at the 
end of the meter (this step facilitates the place-
ment of the cuff surrounding the bladder neck) 
(Fig.  20.5b). The reservoir is introduced 
through the same trocar, placing it in the left 
latero-vesical space (Fig. 20.5c).

 – Externalization of the connections: a left 
suprapubic incision of approximately 2  cm 
is performed. Through this incision a 5 mm 
trocar is placed, in order to externalize the 
connections of the cuff and reservoir 
(Fig. 20.5d).

 – Placement of the activation pump: a subcuta-
neous tunnel is created from the suprapubic 
incision, connecting the incision with the ipsi-
lateral labia majora. The activation pump is 
placed through this tunnel (Fig. 20.5d).

 – Connection of the components and verifica-
tion of the correct functioning: the reservoir 
is filled with 23 cc of saline, and the compo-
nents are connected using the habitual tech-
nique (Fig.  20.5e). The components are 
introduced in the peritoneal cavity, and the 
correct functioning of the sphincter is verified: 
with laparoscopic vision, after the pump is 
activated, the cuff is filled and in the cystos-
copy the coaptation of the bladder neck is 
observed. Additionally, the correct location of 
the cuff distal to the ureteral meatus is verified 
through cystoscopy. After checking the cor-
rect functioning of the system, the AUS is 
deactivated, and it will be activated 6 weeks 
after the surgery.

 – Closing of the peritoneum and abdominal 
incisions: hemostasia revision and closure of 
the three peritoneal incisions (Fig. 20.2f). No 
drainage is needed.

AUS is not widely spread for the treatment of 
female SUI, and its indications are not fully stab-
lished. The consensus document of the European 
Association of Urology (EAU) and 
Urogynecology of 2017 claims that the AUS can 
improve SUI in women with ISD (level of evi-

a

c d e

b

Fig. 20.4 Laparoscopic posterior approach to female urinary sphincter
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Fig. 20.5 Laparoscopic female urinary sphincter placement
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dence 3). However, there are no available clinical 
trials that prove its efficacy, and it is consequently 
not recommended as a first-line treatment [19]. 
The American Urological Association (AUA) 
Guidelines on SUI of 2017 do not establish any 
recommendation on AUS [34]. The International 
Continence Society (ICS) recommends its use 
only in selected cases of relapsing SUI because 
of the need of further follow-up of the cases and 
the scarce data about the long-term efficacy of 
the treatment (grade C) [35].

The main current indication for AUS in the 
available literature is ISD, neurogenic and non- 
neurogenic [25–27]. ISD is characterized by a 
fixed urethra, absence of urethral hypermobility 
during Valsalva maneuvers, and low abdominal 
leak point pressure (ALPP) in urodynamic study 
[36]. The treatment options for ISD include bulk-
ing agents, pubovaginal mesh implant, or exter-
nal compressive agents such as AUS [19]. The 
adjustable mesh (Reemex®) has demonstrated a 
high SUI resolution rate (89%). However, for 
patients with hypocontractile detrusor, there is a 
high obstruction risk, and achieving the right ten-
sion for the sling can be challenging [37]. On the 
other hand, the experience of POP correction 
using a laparoscopic approach, where the dissec-
tion of the vesicovaginal space is a mandatory 
step for the mesh placement, has allowed a repro-
duction of such dissection of the laparoscopic 
implant of AUS [6].

The optimal time for the AUS implant is con-
troversial. Many authors consider it the first 
option treatment if ISD is demonstrated. Other 
authors prefer less invasive surgical techniques, 
such as slings, independently of the cause of 
SUI. Taking into account that the risk of intraop-
erative complications and posterior explant are 
higher if previous anti-incontinence procedures 
and pelvis surgeries are present [25], AUS should 
be considered after the failure of maximum one 
or two anti-incontinence surgical interventions 
[26, 29, 35].

The main contraindications for the implant of 
AUS are the absence of manual skills to manipu-
late the pump, urogynecological malformations, 
previous radiation, cutaneous infections in the 
external genitalia, vaginal or urethral conditions 

(p.e. urethral traumatism), overactive detrusor, or 
low bladder accommodation during the filling 
phase [28].

Regarding the surgical approaches used until 
the present day, the good results observed by 
some authors, in open surgery as well as in lapa-
roscopic and robot-assisted interventions, have 
been poorly reproductible. In some robot series, a 
rate 36.4% of intraoperative complications and 
27.3% explant have been described [32]. In open 
surgery, the vaginal approach has been associated 
with higher infection rates, erosion, and shorter 
survival of the AUS device, with an explant risk 
of 56% in 10  years [29]. Using a retropubic 
approach, Costa et  al. report a 85% continence 
rate in the long term. After 3, 5, and 10  years, 
92.0, 88.6, and 69.2% of the AUS were still in 
place, respectively [25]. The main limitation of 
this approach is the difficulty to place the cuff 
around the bladder neck because of the compli-
cated access and identification of the dissection 
plane, especially in obese patients or women with 
previous pelvic surgeries. In laparoscopic and 
robot-assisted surgery, despite the magnified 
bladder neck vision that might ease the urethro-
vaginal dissection, the placement of the cuff 
around the posterior aspect of the bladder neck is 
performed blindly. Once the anterior aspect of 
the bladder neck is identified, the dissection of 
the posterior aspect is performed with a blunt dis-
sector, but the space is never directly visualized 
[30, 31, 38, 39] (Fig. 20.3a). Vesical and vaginal 
perforations, especially vaginal at this level, 
which could go unnoticed, are potential causes of 
infection and cuff extrusion. Fournier et al. per-
form an incision of the anterior vesical wall, in 
order to be able to identify potential posterior 
perforations when using the blunt dissector [40]. 
However, this does not permit the diagnosis of 
vaginal perforations, and it adds potential com-
plications derived from the vesical opening. By 
dissecting the vesicovaginal space, a blind access 
to the posterior aspect of the bladder neck is 
avoided, allowing greater security, better vision, 
and control [41].

In addition, using the laparoscopic approach 
permits to preserve the maximum length of the 
pubovesical ligament, due to its potential role in 
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continence (vesical opening and closure) and as a 
support element [42, 43]. The presence of this 
ligament would limit the posterior displacement 
of the bladder and bladder neck. Consequently, 
the risk of erosion would also be decreased, par-
ticularly late erosion. Until the present day, all 
the groups that perform laparoscopic AUS com-
pletely section this ligament. On the other hand, a 
dissection of the pubovesical ligament fibers at 
the bladder neck would not imply changes in the 
diameter of the cuff.

Acute urinary retention is frequent in the 
immediate postoperative period due to urethral 
edema, with reported rates up to 45%, higher 
than in open surgery [30, 33]. There is no consen-
sus on how long the patient should maintain the 
urethral catheter. The duration of the urethral 
catheter varies among the different series, vary-
ing from 2 to 7 days. Those authors in favor of 
maintaining the urethral catheter longer justify 
their decision with the intention of decreasing the 
risk of acute urinary retention. However, the lon-
ger urethral catheterization periods are associated 
with higher risk of urethral erosion. In our series, 
the catheter is maintained for 48 h. In cases of 
elevated post-void residual urine, depending on 
the symptoms and severity, the options would be 
conservative management or placing a new ure-
thral catheter for another 48 h.

Lastly, the patient must also be informed of 
the risk of mechanic failure, with an incidence of 
29% in 10 years, similar to the male AUS series. 
The main survival of the device is 11.2  years 
[44]. The laparoscopic approach allows a safe 
implant of the AUS with the advantage of tactile 
sensation and feedback.

20.4  Conclusion

Laparoscopic colposacropexy is a safe technique 
which offers the best anatomical and functional 
results in the long term for POP correction. The 
patients’ age must not be an exclusion factor for 
this approach, and a holistic and individualized 
assessment must be performed, taking into 
account the patients’ desires and expectations, in 
order to offer the best treatment option. The dis-

section of the vesicovaginal space similar to the 
laparoscopic colposacropexy technique allows to 
implant under direct vision the cuff surrounding 
the posterior aspect of the bladder neck. 
Preserving the pubovesical ligament can play a 
role in the achievement of continence and in lim-
iting the posterior displacement of the bladder 
neck. Both technical details might reduce the risk 
of complications and allow the AUS implant to 
be a more reproductible intervention.
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21.1  Introduction

Pelvic organ prolapse (POP) is defined as the 
descend of one or more organs through the ante-
rior or posterior vaginal wall, or vaginal apex [1].

The main predisposing factors for the devel-
opment of this pathology are vaginal labor, age, 
and obesity. In addition, there are some second-
ary factors such as abnormalities in the connec-
tive tissue or genetic variations on the pelvic 

architecture. All this adds up to make this pathol-
ogy more frequent in Caucasian women [2].

The progressive aging of the population and 
the increasing of obesity rate prevalence are caus-
ing the incidence of this pathology to rise up. 
POP is not exempt from associate symptoms 
such as stress urinary incontinence (SUE) or 
urgency urinary incontinence (UUI) from 
mechanical causes.

According to the integral theory developed by 
Dr. Peter Papa Petros, nearly all women’s pelvic 
floor symptoms can be explained by the variation 
of the anatomical position or descent of pelvic 
organs. The restitution of the organs to their cor-
rect place should suffice to solve all of the related 
pathologies.

The prevalence of POP is very variable. It is 
based on questionnaires whose main question is 
the presence of a vaginal lump, which underesti-
mates slight or incipient prolapses [3].

Clinical history is characterized by the weigh 
sensation or the presence of a vaginal lump, uri-
nary incontinence (which is actually five times 
more frequent than in normal population), fecal 
incontinence, and sexual function disorders or 
pain [4].
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On the case of UUI, it should be noted that it 
is a pathology whose prevalence increases with 
age, rising from 20% in young women to over 
50% in older or institutionalized women [5]. This 
pathology alone implies a significant decrease on 
the patient’s quality of life, reducing their auton-
omy and their self-esteem which, in turn, affects 
their health directly [6].

Nowadays it is estimated that 11% of Western 
women may undergo pelvic floor reconstruction 
surgery at some point in their lifetime.

POP-Q classification is the most used system 
for measuring prolapse [7]. It uses anatomical 
references that consider the hymen as the 0 point: 
the sites above being negative and the ones below 
positive. It requires measuring 6 points to recre-
ate the vaginal profile, establishing the different 
categories [8]. The treatment of POP and its asso-
ciated symptoms is staggered, starting with 
hygienic-dietary measures and techniques of 
behavior modification or urination habit, escalat-
ing to pharmacological treatment or conservative 
anatomical restitution therapies such as the use of 
pessaries. Corrective surgery is considered as the 
final step.

21.2  Literature Review

21.2.1  Material and Methods

A systematic search was carried out using 
PubMed database. Searching was done in two 
stages with MESH tool. The first search was 
made with MESH terms “pelvic organ prolapse 
surgery” and “pectopexy”; ten articles were 
selected.

The second search was carried out using the 
terms “laparoscopy/therapeutic use” or “laparos-
copy therapy” and “pelvic organ prolapse sur-
gery” and “sacropexy or sacrocolpopexy” 
rendering 54 articles.

Inclusion criteria employed was defined as 
publication date after 2010, written in English 
with enough pectopexy content or relevant infor-
mation. Articles about other procedures aside 
from POP surgical techniques have been 

excluded. Articles without full text availability 
were excluded.

Eight articles from the first search and ten 
from the second were selected.

The search was completed with widely recog-
nized theoretical manuals about female pelvic 
organs and anatomy, including different theories 
about the functioning of female pelvic floor and 
the anatomical reconstruction.

21.2.2  About Female Pelvic Floor 
Anatomy

Based on integral theory, the female pelvis can be 
categorized in three different levels, each one 
related to different anatomical structures. They 
are categorized from inside to outside in level 
one, two and three [9].

On the first level, or level 1, the bladder and 
the uterus can be found. This level is located on 
top of the imaginary line that runs from the mid-
dle height of the pubic bone to the sacrum, leav-
ing these two organs above it. The main ligaments 
contained in this compartment are the uterosacral 
ligament (USL) and the pubocervical fascia 
(PCF).

The second level goes from below the line of 
level 1 to immediately below the pubic bone, par-
allel to the previous line. It contains the cardinal 
ligaments (CL), the pubourethral ligaments 
(PUL), and the rectovaginal fascia (RVF) also 
known as Denonvilliers’ fascia.

The last level contains the perineal membrane, 
external urethral ligaments (EUL), and perineal 
body.

The central point for the pelvic floor anchor-
age is known as the cervical ring (CR). On this 
point, the USL, CL, PCF, and RVF join. 
According to the bridge model [10], the descent 
of this structure can be the result of the loss of 
strength of the USLs, causing a vaginal prolapse, 
uterine descent, and urinary symptoms such as 
urgency or incontinence. USL anchor on the 
sides of S2–S4 level [11].

The rupture of the PCF would cause a severe 
cystocele or an anterior enterocele.
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The pubovesical ligament (PVL) is the main 
support structure of the bladder. It is a rigid fibro-
muscular structure. During urination, due to its 
more rigid nature, the PVL remains firm while 
the longitudinal muscles of the anus (LMA) and 
the lifting plate (LP) contract, causing a force in 
a posterior-inferior direction that provoke the 
rotation of the bladder favoring the opening of 
the urethra [9]. The union of the LMA with the 
anterior bladder wall forms the Gilvernet precer-
vical arch.

At the medial level, the PUL and EUL attach 
to the urethra outside the pelvis, beyond the peri-
neal membrane on its medial area, supporting it 
[9].

The tendinous arch of the pelvic fascia (TAPF) 
is built by horizontal ligaments, which go from 
the pubis symphysis, above the PUL, to the 
ischial spine.

TAPF has lateral branches that join the PCF 
above and the RVF below, being the anchorage of 
the vagina.

The lifting muscles maintain the tension of the 
ligaments so that this structure simulates a ham-
mock where the urethra is supported [12].

Dysfunction of the TAPF would cause a lat-
eral defect and the descent of the urethra that 
would lead to stress urinary incontinence [13].

Finally, VFR, also called Denonvilliers’ fas-
cia, extends from the perineal body below the 
levator muscle to the lateral pillars of the rectum 
[14].

It is considered that continence and normal 
position of the pelvic organs are achieved by the 
interrelated functioning of the muscles, liga-
ments, and fascias. Deterioration or unbalance in 
any of the ligaments described above could favor 
the appearance of urinary or rectal pathology, as 
well as prolapses of the pelvic organs [10].

21.2.3  Colposacropexy Development

As it has been explained, anatomical position of 
the bladder, rectum, and vagina depends directly 
on the forces generated by ligaments, muscles, 
and fascias, as they have neither form nor struc-
ture in themselves. The relaxation and contrac-

tion of the muscles from the wall of these organs 
allow the continence and evacuation when they 
have enough support because, in all three cases, 
they are mostly container organs [9].

Risk factors induce an excessive laxity in the 
connective tissue of any of the pelvic compart-
ments. The prolapse is named depending on the 
structure that protrudes. Even at rest, a certain 
amount of tension is required in the vaginal mem-
brane to keep all the structures balanced [15].

Most of the pelvic floor ligaments are related 
to the vagina and/or uterus due to the position of 
the vagina. It is medial between the bladder and 
the rectum, so any damage to those ligaments 
will alter the entire pelvic axis.

Uterus value is often underestimated because 
of the hysterectomy usually carried out in POP 
surgery. However, this organ has an important 
role on the anchoring of the ligaments such as 
USL or CL, as well as providing blood flow to 
them [10].

The closure and opening of the urethra 
depend largely on the integrity of the pubococ-
cygeal muscle (PCM). The correct anchoring of 
the PCM in the urethra will allow the activity of 
the lifting plate (LP) and longitudinal anus mus-
cle (AML), whose contraction closes the proxi-
mal urethra in a “C” shape and whose relaxation 
opens it in an “O” shape for urination. In addi-
tion, the PCM requires an “H”-shaped contrac-
tion to help to closure the urethra [9]. 
Dysfunction of the ligaments leads to a loss of 
strength which results in prolapse due to exces-
sive laxity. It is essential to repair the laxity of 
the suspensory ligaments in order to regain their 
previous length and tension. If they are restored, 
the pelvis gains again its anatomical shape and 
thus its function.

First-line treatment for symptomatic POP 
consists on the use of pessary. However, only 
14% continue with this option in long term [16].

Most cases are treated with a surgical proce-
dure, being colposacropexy the current gold 
standard.

The open approach POP correction surgery 
was described by Lane in 1962. He demonstrated 
its superior results when compared to sacrospi-
nous ligament fixation [17].
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The resolution of the prolapse is achieved in 
91% of cases, and 96% of patients show clear sat-
isfaction after the operation. The results are more 
favorable in women who have had a previous 
hysterectomy or if a supracervical hysterectomy 
is performed, because a greater distance is 
achieved between the mesh and the ureter, mini-
mizing the risk of incontinence and the risk of 
re-intervention due to any possible cause [18]. 
The main reason for re-intervention “de novo” 
emergency incontinence and the second in fre-
quency is the recurrence of MOP (with a preva-
lence of 5.1%). There is a 40% decrease in 
re-operation risk for every 10  years that pass 
since the patient had the surgery. At this point, the 
possibility of assessment bias must be taken into 
account for two reasons: first, because older 
women are less likely to undergo reoperation and 
choose more conservative measures and, second, 
because the doctor himself limits surgery in older 
women [19].

Forty percent of women have a POP greater 
than or equal to grade two. The unstoppable 
aging of the population is increasing this prob-
lem, so it is important to know the quality of life 
(QoL) and sexual function of patients after under-
going this intervention. Two questionnaires have 
been used for this purpose: the FSFI for female 
sexual function and the P-QOL for quality of life, 
being evaluated both before and after surgery. 
The scores of these questionnaires improved sig-
nificantly after pectopexy surgery, with an unde-
niable relationship between the absence of a 
vaginal lump and the feeling of general improve-
ment after surgery [20].

Laparoscopic and robotic surgeries have less 
morbidity but are associated with a higher eco-
nomic cost. Both require a longer learning curve 
than open abdominal surgery [18]. In the Kenton 
et  al. study [21], the total number of patients 
expressed an improvement in their symptoms, 
with no significant differences between the group 
that received laparoscopy and those that received 
robotic surgery. There were also no significant 
differences in postoperative quality of life. Sexual 
activity was improved in both groups [21].

80% of colposacropexies are currently per-
formed using minimally invasive methods, a fact 

that demonstrates generalization of these tech-
niques in the last decade, although it has not yet 
been possible to obtain evidence of their superi-
ority to open abdominal surgery [18]. However, it 
is true that the use of these techniques favors the 
correction of SUI, which usually appears simul-
taneously with POP and whose presence must be 
evaluated before surgery [22].

In the comparative studies of laparoscopic and 
robot-assisted surgery, the assessment of quality 
of life was evaluated with the ICIQ-VS 
(International Consultation on Incontinence 
Questionnaire-Vaginal Symptoms) question-
naire, which was sent between 6 and 36 months 
to all patients undergoing surgery. Satisfaction 
was 86%, with a decrease in scores in all domains 
of the questionnaire. This improvement proved to 
be statistically significant as well as clinically 
relevant [16].

Robotic colposacropexy is currently indi-
cated in anterior and/or apical vaginal prolapses 
and in posterior asymptomatic defects that could 
not be resolved in a first surgery. The advan-
tages of robotics over laparoscopy are greater 
freedom of movement and improved optical 
systems, which result in better visualization of 
the protrusion and greater precision and speed 
in locating the sutures. Furthermore, in robotics, 
the main surgeon is not that dependent on the 
quality of his assistants [23]. In the long term, 
robotics has shown that 95% of patients do not 
require re- intervention for the same problem in 
the following 5 years, in contrast to 17% of re-
interventions required in the open abdominal 
surgery group.

21.2.4  Pectopexy, the Beginning

However, it is still curious how all pathologies of 
descent of pelvic organs are resolved with a sin-
gle surgical technique, colposacropexy, which 
generates a new ligament between the cervix and 
cervical stump with the sacral promontory. The 
placement of a mesh at this level has side effects 
that may be relevant in patients undergoing the 
operation, with rates of constipation of more than 
30% and the appearance of symptoms related to 
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sexual activity due to the displacement of the 
vaginal axis [11].

In addition, increasing of obesity rates and 
intestinal adhesions due to prior abdominal inter-
ventions is an obstacle to colposacropexy in the 
access to the promontory.

As a solution to these problems G. Noé and 
C. Banarjee proposed in 2007 [24] laparoscopic 
pectopexy, a surgical technique initially intended 
for obese women with BMI >30. For this pur-
pose, the use of the lateral part of the right and 
left iliopectineal ligaments is proposed for the 
fixation of the mesh, which are stronger than 
sacrospinous ligament and TAPF [11].

This location is associated with a reduced 
incidence of lateral defects.

This technique maintains the indications for 
traditional colposacropexy [11]: the existence of a 
greater prolapse of grade 1 according to the 
POP-Q system, in seating and supine position. It 
is also recommended for women in whom it’s dif-
ficult to access the anterior longitudinal ligament.

When compared with colposacropexy, pecto-
pexy has better surgical time, faster recovery rate, 
less cost, and less morbidity [25], but these 
advantages are not significant due to the small 
number of patients nowadays [26].

21.3  Case Study: 
The Laparoscopic Pectopexy 
Surgical Technique 
as a Treatment of Apical 
and Anterior Compartment 
Defects of the Female Pelvic 
Floor

 (a) Aim and Scope
Colposacropexy is the gold standard treat-
ment for apical defects of the female pelvic 
floor, attaching the mesh to the sacrum or 
promontorium, being the most employed 
technique with success rates near 90%.

However, this procedure is not exempt of 
secondary effects, especially the newly 
appearance of constipation which can affect 
up to 37% of the patients [24].

Currently, we face an elderly population 
with higher obesity rates, which difficult the 
access to the sacrum for the attachment of 
the mesh, even more if they have suffered 
from previous abdominal surgery.

The technique that we show today was 
developed in 2011, due to these sociodemo-
graphic conditions.

Laparoscopic pectopexy allows a physio-
logical repositioning of the pelvic floor 
organs which avoids constipation and allows 
a correct vaginal dynamic.

 (b) Material and Methods
Here we present the case of a 59-year-old 
woman with a grade 3 cystocele and a grade 
1 descending uterus.

Before the surgery we performed an uro-
dynamic study where we did not identify 
positive leak points asking the patient to 
cough or perform Valsalva maneuver.

We performed the operation using stan-
dard endoscopic equipment (a 10-mm opti-
cal device inserted via a 12-mm trocar and 
5-mm instruments) and polyvinylidene fluo-
ride (PVDF) monofilament mesh 
(DynaMesh® PVDF, 3 × 15 cm).

We performed the surgery following the 
steps described in Karl Günter Noé’s article. 
“Laparoscopic Pectopexy: A New Technique 
of Prolapse Surgery for Obese Patients.”

 (c) Study Results
The surgery could be performed satisfacto-
rily. No adverse events turned up during sur-
gery nor in the recovering time. The operating 
time for this procedure was 96 min.

21.4  Discussion

The main objective of any reconstructive surgery 
should be to achieve the anatomical restitution of 
the affected organ. The balance of forces in the 
female pelvic floor is affected by multiple liga-
ments and muscles. If surgical technique is able 
to obtain an anatomical anchor for the ligaments, 
it will be able to obtain patient’s well-being too. 
Anatomical and functional points of view should 
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be at the same level, because the anatomical res-
titution is followed by functional restitution.

All works analyzed about laparoscopic pecto-
pexy on different databases coincide on the great 
advantage of this technique. This surgery enables 
an easier access in obese women and in those 
who have been through others abdominal 
surgeries.

Pectopexy is not inferior when it is compared 
with gold standard. Without adding any risk, lap-
aroscopic pectopexy allows the surgeon to get a 
more physiological reconstruction of female pel-
vis, and it avoids some of the most frequent sec-
ondary effects of colposacropexy, like 
constipation.

Pectopexy is not a common surgery. The gen-
eralization of this technique is difficult due to the 
high requirements needed to perform it. Surgeon 
experience and laparoscopic skills are the corner-
stones in the learning of this procedure, which 
has a larger learning curve compared with open 
surgery.

These factors condition the spread of this new 
technique, which is relegated to the second line. 
Colposacropexy is supported by greater evi-
dence, and more years to measure the results, but 
the potential that pectopexy seems to have, force 
us to have an open mind and think that maybe not 
every level of female pelvic floor can be treated 
successfully with the same technique.

21.5  Conclusions

Laparoscopic pectopexy is a safe and feasible 
technique that allows a physiological recovery of 
the female pelvic floor. No additional secondary 
effects appeared with this procedure.

Further studies are recommended for long- 
term results against the gold standard laparo-
scopic sacropexy.
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22.1  Introduction

Bladder pain syndrome/interstitial cystitis is a 
chronic condition characterized by pelvic pain, 
pressure, or discomfort accompanied by lower 
urinary tract symptoms, such as urgency and 
frequency. Several different nomenclatures 
regarding this clinical condition are used in the 
literature interchangeably, including hypersen-
sitive bladder, bladder pain syndrome (BPS), 
painful bladder syndrome (PBS), interstitial 
cystitis (IC), and combinations of these terms 
(IC/PBS, BPS/IC, and IC/BPS). However, BPS 
is increasingly preferred to be referred to as IC, 
and the term IC, defined by the presence of 
Hunner’s lesions, is referred to represent a dif-
ferent disease process with different diagnostic 
and therapeutic features [1].

In addition to the nomenclature, the definition 
of the clinical condition also varies between 
international societies. The definition of the 
International Society for the Study of BPS 

(ESSIC) requires symptoms to be present for lon-
ger than 6 months: “Chronic pelvic pain, pressure 
or discomfort of >6 months’ duration, perceived 
to be related to the urinary bladder, accompanied 
by at least one other urinary symptom such as 
persistent urge to void or urinary frequency. 
Confusable diseases as the cause of the symp-
toms must be excluded” [2]. This definition has 
used the term “persistent urge to void” for the 
sensation of pressure or discomfort that many 
patients describe rather than pain. The American 
Urological Association decided to use the nomen-
clature “interstitial cystitis/bladder pain syn-
drome” (IC/BPS) and described this condition as 
“an unpleasant sensation (pain, pressure, discom-
fort) perceived to be related to the urinary blad-
der, associated with lower urinary tract symptoms 
of more than six weeks duration, in the absence 
of infection or other identifiable causes” [3]. In 
this definition, suffering from the abovemen-
tioned symptoms for more than 6  weeks was 
found to be sufficient for a diagnosis.

The incidence of IC/BPS varies in different 
populations worldwide. An estimated prevalence 
of 100–200 per 100,000 has been reported, with a 
5:1 female-to-male dominance and a mean aver-
age age of 51 years [4]. The prevalence of BPS/
IC has also been shown to be higher in first- 
degree relatives than the general population [5].

Although the pathogenesis of the disease 
remains unclear, it is generally accepted that an 
unknown mutual effect triggers immune and neu-
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roendocrine factors, which induce a vicious cycle 
provoking an inflammatory response in the uro-
thelium [6]. All etiological factors presented in 
the literature lead to urothelial dysfunction and 
increased permeability and can be listed as uri-
nary toxic substances, infections, immune cell 
activation (especially the mast cells), autoim-
mune mechanisms, autonomic nerve changes, 
inhibition of bladder urothelial cell proliferation, 
and decreased microvascular density resulting in 
hypoxia and genetic predisposition. The urothe-
lium plays an important role as a barrier to irri-
tants in urine by providing a protective dense 
inner layer consisting of glycosaminoglycans, 
chondroitin sulfate, and sodium hyaluronate on 
the luminal surface and by the intercellular junc-
tions between urothelial cells. Damage of the 
protective inner layer of the bladder appears to be 
the key factor triggering inflammation, irritation, 
neurogenic responses, and numerous other reac-
tions resulting in the clinical presentation of 
bladder pain syndrome [7, 8]. Although the exact 
etiology of the defect in this protective layer is 
currently unknown, strategies targeting to put the 
main consisting substances back have been inves-
tigated extensively and have given promising 
results in providing symptom relief.

Many studies have been conducted to reveal 
objective diagnostic criteria for the diagnosis of 
BPS/IC. However, neither any objective tool nor 
a pathognomonic finding could be obtained from 
the investigations. In fact, diagnostic criteria dif-
fer among the international societies [1]. 
Generally, a clinical diagnosis is established 
mainly on the basis of a comprehensive medical 
history, including questions about suprapubic 
pain related to bladder filling, increased urinary 
frequency and urinary urgency, and the exclusion 
of urinary tract infections or other diseases caus-
ing chronic pelvic pain. Voiding diaries and vali-
dated questionnaires may be preferred to 
standardize the symptoms and quality of life in 
the diagnosis [9]. A detailed physical examina-
tion should be performed, including abdominal 
examination for bladder fullness and tenderness, 
pelvic examination for pain mapping of the geni-
tal and pelvic regions, neurological examination, 
and pelvic muscle strength assessment. Urinary 

dipstick and urine culture are recommended to 
rule out hematuria or infection. Even though it is 
not recommended in routine practice, urody-
namic monitoring may allow observing detrusor 
overactivity or reduced bladder capacity, sugges-
tive of BPS/IC [10]. In cases of clinical suspi-
cion, diagnostic cystoscopy should be performed 
not only to exclude malign conditions but also to 
demonstrate Hunner’s lesions, which have been 
described by Guy L.  Hunner as patches of red 
mucosa exhibiting small vessels radiating to a 
central pale scar [11]. A bladder biopsy should be 
considered to exclude malignancies and eosino-
philic or tuberculotic cystitis. Counting tryptase- 
positive bladder mast cells histopathologically 
may be helpful to define detrusor mastocytosis, 
which is considered diagnostic for BPS/IC [12]. 
Hydrodistention of the bladder is not widely used 
as it can cause serious complications, such as 
rupture and necrosis, and may provide little use-
ful information beyond history and physical 
examination findings. However, it might be per-
formed in some cases, keeping in mind that it 
must be performed always before bladder wall 
biopsy to prevent rupture of the bladder.

Since the pathophysiology of BPS/IC is not 
understood clearly, treatment options have 
focused on the repair of the potential disease 
mechanisms that cause the vicious cycle, thereby 
relieving symptoms and increasing quality of 
life. Thus, the realistic goals of the preferred 
treatment option should be discussed carefully 
with patients, giving clear information that BPS/
IC is a chronic disease and explaining that it has 
no curative treatment and may require long-term 
processes followed by remissions and 
exacerbations.

The management of BPS/IC occurs in a step-
wise manner, from conservative to more invasive 
treatment approaches. Behavioral modifications, 
physical therapy, stress reduction, and dietary 
manipulations outline conservative management, 
which is recommended as first-line therapy 4). 
Medical treatments can be evaluated in two 
groups as systemic or intravesical, according to 
the method of application. Apart from these treat-
ment options, hydrodistention and fulguration of 
Hunner’s ulcers, intravesical botulinum toxin A 
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injections, sacral neuromodulation, and surgical 
options including substation cystoplasty or uri-
nary diversion are considered as the more 
advanced treatment steps in the management of 
BPS/IC.

Non-steroidal anti-inflammatory drugs, 
analgesics, antidepressants (amitriptyline), 
antihistamines (cimetidine, hydroxyzine), immu-
nosuppressants (cyclosporine), and sodium pen-
tosan polysulfate are the medical agents available 
to use per orally. Intravesical treatment agents 
include dimethyl sulfoxide, hyaluronic acid 
(HA), chondroitin sulfate, lidocaine, and their 
combinations, which will be reviewed and dis-
cussed below together with a case study.

22.2  Literature Review

Hyaluronic acid is a mucopolysaccharide that is 
present in the GAG layer of the urothelium [4]. 
Intravesical application of HA may theoretically 
repair the damaged GAG layer, which is consid-
ered to play a key role in the pathogenesis of BPS/
IC. It has also been proposed that HA has an inhib-
itory action on mast cell degranulation, which is 
crucial in the pathogenesis of the disease [13].

Several studies in the literature have investi-
gated the efficacy of HA in BPS/IC patients. 
Hung et  al. have demonstrated significant 
improvements in the pain visual analogue scale 
(VAS) and the Interstitial Cystitis Symptom and 
Problem Index (ICSI and ICPI) scores in a pro-
spective, multicenter study evaluating 103 
women with refractory BPS/IC who underwent 
intravesical HA therapy. In this study, a signifi-
cant improvement of the bladder pain symptoms 
was noted in 73.3% of patients, while bladder 
storage symptoms were improved in only less 
than half (47.2%) of the patients. Thus, they have 
concluded that HA treatment was more efficient 
in improving bladder pain than storage symp-
toms of BPS/IC [14].

Similarly, Akbay et al. have found significant 
improvements in VAS, ICSI, and ICPI scores in 
the 75.9–94.4% range in short-term follow-up 
after intravesical instillation of HA in 54 women 
with BPS/IC [15]. In another study, significant 

improvements in urinary bladder pain, urgency, 
nocturia, and quality of life have been demon-
strated with intravesical HA at 15 months of fol-
low- up [16].

Liang et  al. have investigated psychological 
and urinary symptoms in 30 patients with newly 
diagnosed BPS/IC after intravesical HA treat-
ment. In contrast to the improvements in bladder 
pain and lower urinary tract symptoms in patients, 
they reported that no significant changes were 
observed in psychological and sexual functional 
scores [17].

Engelhardt et  al. demonstrated that 50% of 
patients reported complete remission of bladder 
symptoms at a mean 4.9 years follow-up without 
any additional therapy to the intravesical HA 
treatment and concluded that intravesical hyal-
uronan provides a high rate of symptom remis-
sion, both acutely and in the long term, in a 
considerable number of patients [18].

The effects of the presence of Hunner’s ulcers 
and previous treatment modalities on the thera-
peutic outcome of intravesical HA have also been 
investigated. In a study that included 33 BPS/IC 
patients, intravesical HA instillation was reported 
to be an effective and safe treatment for BPS/IC, 
whereas previous treatment modalities and the 
presence of Hunner’s ulcers did not affect the 
efficacy of HA instillation [19].

Shao et al. evaluated the efficacy of intravesi-
cal HA instillation after hydrodistention for the 
treatment of patients with IC and small bladder 
capacities in a prospective open-label controlled 
trial. In a total of 47 patients, they reported that 
intravesical HA treatment prolonged the effect of 
bladder hydrodistention [20].

In a prospective randomized study comparing 
the clinical efficacies of intravesical chondroitin 
sulfate (CS) and HA in patients with BPS/IC, 
both CS and HA have been shown to be effective 
treatment methods. However, CS was found to be 
superior to HA in terms of 24 h frequency, noctu-
ria, and the interstitial cystitis problem index 
(ICPI) in short-term follow-up [21].

There are also a number of studies investigat-
ing the efficacies of combinations of HA with 
other intravesical therapies. Cervigni et al. evalu-
ated the efficacy of the combination of intravesi-
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cal HA and CS in BPS/IC patients refractory to 
previous treatments. They assessed symptoms 
and quality of life using a visual analogue scale 
and 3-day voiding diaries and validated question-
naires over a period of 3 years. They concluded 
that this treatment combination produced a sus-
tained improvement in symptoms up to 3 years 
[7]. In a study comparing the efficacy of intra-
vesical CS with combined HA/CS treatment in 
women, the intravesical HA/CS combination was 
found to be superior to CS alone in terms of ICSI, 
ICPI, and daytime and nighttime frequency [22].

In another randomized, open-label, multi-
center study, Cervigni et  al. compared the effi-
cacy, safety, and costs of an intravesical HA/CS 
combination with dimethyl sulfoxide (DMSO) 
alone in 110 women with BPS/IC. They demon-
strated that treatment with HA/CS appears to be 
as effective as DMSO with potentially more 
favorable and acceptable safety and cost- 
effectiveness profile [8].

Lv et  al. compared the efficacy of HA com-
bined with alkalinized lidocaine to two control 
groups provided with lidocaine or HA monother-
apy. Among the 45 participants, the combination 
group demonstrated significant improvement at 
2  weeks that continued until the completion of 
the trial at 48 weeks. Monotherapy with alkalin-
ized lidocaine demonstrated an improvement at 
2  weeks, but the therapeutic benefit ceased at 
week 24, while monotherapy with HA had a later 
onset of improvement at 4 weeks but remained 
beneficial throughout the study [23].

A web-based survey analysis has evaluated 
perceptions of success or failure of all previous 
BPS/IC treatment modalities in 1628 women. 
The most effective treatments were found to be 
oral drugs in a range of 35.1–65.5%. However, 
only 31.9% of the patients reported improvement 
in their clinical situations with intravesical HA 
therapy, while the other intravesical agents dem-
onstrated an improvement rate of 33.3–56.2%. It 
has been emphasized that the available data were 
still insufficient to demonstrate the effectiveness 
of the intravesical HA treatment [24].

Meta-analyses and systematic reviews have 
been conducted analyzing the efficacy of various 
intravesical treatment agents in BPS/IC [25–27]. 

Pyo et  al. have analyzed intravesical HA and 
combined HA/CS treatment in 10 studies includ-
ing 390 women at a follow-up of 6  months. 
Changes in VAS, ICSI, ICPI, bladder, and voided 
volumes were used as outcome measures, and 
significant improvements in these measures were 
found with both HA and the combination of HA/
CS [25].

Barua et  al. analyzed 19 trials involving 
dimethyl sulfoxide (DMSO), pentosan polysul-
fate (PPS), and low and high molecular weight 
HA and CS, including 801 patients. Four trials 
included both male and female patients. The 
most commonly used tools were VAS, ICSI, 
ICPI, and the Pain, Urgency, and Frequency 
(PUF) score. Follow-up varied mostly between 
6 weeks and 4.9 years. The highest improvement 
in symptoms and response rate was found for 
high molecular weight HA [26].

A very recent meta-analysis by Liu et  al. 
included 11 randomized controlled trials with 
902 patients and evaluated 8 intravesical agents 
for the treatment of BPS/IC, DMSO, HA, CS, 
combined HA/CS, onabotulinumtoxinA 
(ONBA), lidocaine, and resiniferatoxin 
(0.05  μm and 0.1  μm). VAS, ICSI, and ICPI 
were used as primary outcome measures. 
0.1  μm resiniferatoxin was found to be more 
effective according to ICPI and ICSI. Combined 
HA/CS was found to be more effective accord-
ing to VAS and ranked second in ICSI and third 
in ICPI [27].

22.3  Case Report: Intravesical 
Hyaluronic Acid Instillation 
for Interstitial Cystitis/
Bladder Pain Syndrome—
Case Series

 (a) Aim and Scope
As reviewed above, intravesical instillation 
of hyaluronic acid may repair and replenish 
the protective bladder barrier against infiltra-
tion of urinary ingredients in patients with 
BPS/IC. The objective of this report was to 
demonstrate the experience of single center 
with intravesical hyaluronic acid installation 
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for women with refractory BPS/IC to medi-
cal treatments.

 (b) Study Design and Method
A total of seven patients were followed in a 
university hospital urogynecology depart-
ment between March 2016 and October 
2018. Women with urinary tract infection 
or malignancy, urolithiasis, and neurologi-
cal pathologies were excluded. The women 
were diagnosed as BPS/IC according to the 
American Urology Association Guideline 
[3]. All the patients presented with Hunner’s 
lesions at cystoscopy and were refractory to 
conservative and oral treatments (analge-
sics, anticholinergics, and antidepressants). 
Intravesical hyaluronic acid was administered 
at a dose of 50 mL/120 mg sterile sodium HA 
(HYACYST®—Molecular weight: 152  kDa) 
using 12F hydrophilic Foley catheters. The 
intravesical instillations were performed 
weekly in the first month and monthly through 
the second to fourth months, with a total of 
eight intravesical doses. Treatment success 
was evaluated using the change in visual 
analogue scale (VAS) pain scoring and the 
Patients Global Impression of Improvement 
(PGI-I) after completion of therapy.

 (c) Results
The mean age of the women was 59.7 years 
(42–88 years) and the mean body mass index 

was 31.4 kg/m2 (24.9–40 kg/m2). The mean 
VAS score decreased from 8.1 (range: 6–10) 
to 6.1 (range: 4–8) after treatment. However, 
this decrease was not statistically significant 
(p = 0.140). The overall characteristics of the 
patients are summarized in Table 22.1. The 
mean PGI-I score was 4.1 for all patients at 
the end of the treatment. With regard to the 
PGI-I scores, two patients (28.5%) reported 
an improvement, three patients (43.0%) 
reported no change, and two patients (28.5%) 
reported worsening in their clinical condi-
tions. One of the two cases who showed 
improvement in the PGI-I score (#2) had 
severe detrusor overactivity during ambula-
tory urodynamic monitoring before the treat-
ment (Fig. 22.1) and demonstrated a dramatic 
decrease in detrusor overactivity after intra-
vesical hyaluronic acid treatment. As a result, 
the effectiveness of intravesical HA treat-
ment in refractory BPS/IC patients was 
found to be limited.

22.4  Discussion

Intravesical instillation agents appear to be prom-
ising in the treatment of BPS/IC, but the quest for 
higher efficacy therapies that improve outcomes 
continues and proves that a fully satisfactory suc-

Table 22.1 Characteristics of the study population

Case 
#

Age 
(years)

BMI 
(kg/m2)

Previous pelvic 
surgery

Previous 
vaginal 
delivery

Menopause 
status

VAS (before 
treatment)

VAS (after 
treatment)

PGI- 
I

1 45 32.1 Colporrhaphy 
anterior-posterior

2 Pre- 
menopausal

7 6 6

2 88 24.9 – 4 Post- 
menopausal

6 6 4

3 62 40 – 0 Post- 
menopausal

10 7 4

4 58 29.2 – 3 Post- 
menopausal

10 4 2

5 60 28.3 – 3 Post- 
menopausal

10 4 3

6 63 35.6 Burch 3 Post- 
menopausal

8 8 4

7 42 30 Mini-sling 2 Pre- 
menopausal

6 8 6

BMI body mass index, VAS visual analogue scale, PGI-I Patients Global Impression of Improvement
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cess rate has not yet been clearly achieved. The 
main reason for the lack of successful manage-
ment is the unsolved etiopathogenesis of BPS/
IC.  Moreover, different definitions and various 
diagnostic criteria used for this disorder resulting 
in heterogeneous study populations, heterogene-
ity in the previous treatments of women, numer-

ous agents with different administration schemes 
and periods, and varying outcome measures 
make the interpretation of the results of the stud-
ies difficult.

As mentioned previously, the cystoscopic 
observation of Hunner’s lesions is suggested to 
provide the diagnosis of a different disease pro-

a

b

Fig. 22.1 (a) Initial ambulatory urodynamic monitoring 
of Case #2 presenting severe detrusor overactivity. 
(Cystometry duration, 112 min; number of urgency, 11; 
number of incontinence, 18; number of urgency inconti-
nence, 18; number of detrusor overactivity, 47). (b) 

Control ambulatory urodynamic monitoring after intra-
vesical hyaluronic acid treatment. (Cystometry duration, 
81 min; number of urgency, 2; number of incontinence, 1; 
number of urgency incontinence, 1; number of detrusor 
overactivity, 4)
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cess which may require different treatment 
options. Such patients might be considered to be 
a more difficult group with whom to achieve suc-
cess. All of the women in the case study had 
Hunner’s lesions at cystoscopy and were all 
refractory to many previous medical treatment 
agents. Despite the number of patients being too 
small, it was interesting to observe that the detru-
sor overactivity diminished significantly after 
eight intravesical HA instillations at 4 months.

22.5  Conclusion

BPS/IC is a complicated chronic condition 
caused by multiple etiologies and pathophysiol-
ogy that is not yet clearly understood. Since the 
bladder urothelium plays a unique role in being a 
barrier protecting bladder interstitium from the 
irritants of the urine, the strategies targeting to 
repair this protective layer may be promising for 
better treatment outcomes of the disorder. New 
treatment modalities should be investigated in 
well-designed future studies with long-term 
follow-up.

References

 1. Malde S, Palmisani S, Al-Kaisy A, Sahai A. Guideline 
of guidelines: bladder pain syndrome. BJU Int. 
2018;122(5):729–43.

 2. van de Merwe JP, Nordling J, Bouchelouche 
P, Bouchelouche K, Cervigni M, Daha L, et  al. 
Diagnostic criteria, classification, and nomenclature 
for painful bladder syndrome/interstitial cystitis: an 
ESSIC proposal. Eur Urol. 2008;53(1):60–7.

 3. Hanno PM, Burks DA, Clemens JQ, Dmochowski 
RR, Erickson D, Fitzgerald MP, et al. AUA guideline 
for the diagnosis and treatment of interstitial cystitis/
bladder pain syndrome. J Urol. 2011;185(6):2162–70.

 4. Hanno P, Dinis P, Lin A, Nickel C, Nordling J, et al. 
Bladder Pain Syndrome. In: Abrams P, Cardozo L, 
Adrian Wagg, Wein A, editors. Incontinence. 6th edn. 
International Continence Society; 2017. p. 2203–302.

 5. Warren JW, Jackson TL, Langenberg P, Meyers DJ, 
Xu J. Prevalence of interstitial cystitis in first-degree 
relatives of patients with interstitial cystitis. Urology. 
2004;63(1):17–21.

 6. Cervigni M, Morciano A, Campagna G. Bladder pain 
syndromes/interstitial cystitis and the overactive pel-

vic floor. In: Padoa A, Rosenbaum T, editors. The 
overactive pelvic floor. 2016. p. 57–71.

 7. Cervigni M, Natale F, Nasta L, Mako A. Intravesical 
hyaluronic acid and chondroitin sulphate for bladder 
pain syndrome/interstitial cystitis: long-term treat-
ment results. Int Urogynecol J. 2012;23(9):1187–92.

 8. Cervigni M, Sommariva M, Tenaglia R, Porru D, 
Ostardo E, Giammò A, et  al. A randomized, open- 
label, multicenter study of the efficacy and safety of 
intravesical hyaluronic acid and chondroitin sulfate 
versus dimethyl sulfoxide in women with bladder pain 
syndrome/interstitial cystitis. Neurourol Urodynam. 
2016;36(4):1178–86.

 9. Parsons CL, Dell J, Stanford EJ, Bullen M, Kahn 
BS, Waxell T, et al. Increased prevalence of intersti-
tial cystitis: previously unrecognized urologic and 
gynecologic cases identified using a new symptom 
questionnaire and intravesical potassium sensitivity. 
Urology. 2002;60(4):573–8.

 10. Nordling J, Anjum FH, Bade JJ, Bouchelouche K, 
Bouchelouche P, Cervigni M, et  al. Primary evalua-
tion of patients suspected of having interstitial cystitis 
(IC). Eur Urol. 2004;45(5):662–9.

 11. Hunner GL. A rare type of bladder ulcer in women. 
Southern Med J. 1915;8(5):410.

 12. Gamper M, Regauer S, Welter J, Eberhard J, Viereck 
V.  Are mast cells still good biomarkers for blad-
der pain syndrome/interstitial cystitis? J Urol. 
2015;193(6):1994–2000.

 13. Boucher WS, Letourneau R, Huang M, Kempuraj D, 
Green M, Sant GR, et  al. Intravesical sodium hyal-
uronate inhibits the rat urinary mast cell mediator 
increase triggered by acute immobilization stress. J 
Urol. 2002;167(1):380–4.

 14. Hung M-J, Tsai C-P, Lin Y-H, Huang W-C, Chen 
G-D, Shen P-S. Hyaluronic acid improves pain symp-
toms more than bladder storage symptoms in women 
with interstitial cystitis. Taiwan J Obstet Gynecol. 
2019;58(3):417–22.

 15. Akbay E, Cayan S, Kilinc C, Bozlu M, Tek M, 
Efesoy O.  The short-term efficacy of intravesical 
instillation of hyaluronic acid treatment for blad-
der pain syndrome/interstitial cystitis. Turk J Urol. 
2018;45(2):129–34.

 16. Scarneciu I, Bungau S, Lupu A-M, Scarneciu CC, 
Bratu OG, Martha O, et  al. Efficacy of instillation 
treatment with hyaluronic acid in relieving symptoms 
in patients with BPS/IC and uncomplicated recurrent 
urinary tract infections—long-term results of a multi-
center study. Eur J Pharm Sci. 2019;139:105067.

 17. Liang C-C, Lin Y-H, Hsieh W-C, Huang L. Urinary 
and psychological outcomes in women with intersti-
tial cystitis/bladder pain syndrome following hyal-
uronic acid treatment. Taiwan J Obstet Gynecol. 
2018;57(3):360–3.

 18. Engelhardt PF, Morakis N, Daha LK, Esterbauer B, 
Riedl CR. Long-term results of intravesical hyaluro-
nan therapy in bladder pain syndrome/interstitial cys-
titis. Int Urogynecol J. 2011;22(4):401–5.

22 Bladder Pain Syndrome and Interstitial Cystitis in Women



182

 19. Kim A, Lim B, Song M, Choo M-S.  Pretreatment 
features to influence effectiveness of intravesical 
hyaluronic acid instillation in refractory interstitial 
cystitis/painful bladder syndrome. Int Neurourol J. 
2014;18(3):163–7.

 20. Shao Y, Shen Z-J, Rui W-B, Zhou W-L. Intravesical 
instillation of hyaluronic acid prolonged the effect of 
bladder hydrodistention in patients with severe inter-
stitial cystitis. Urology. 2010;75(3):547–50.

 21. Gülpınar Ö, Esen B, Kayış A, Gökçe Mİ, Süer 
E. Clinical comparison of intravesical hyaluronic acid 
and chondroitin sulfate therapies in the treatment of 
bladder pain syndrome/interstitial cystitis. Neurourol 
Urodynam. 2017;37(1):257–62.

 22. Arslan B, Gönültaş S, Gökmen E, Özman O, 
Avci MA, Özdemir E.  Outcomes of intravesical 
chondroitin- sulfate and combined hyaluronic-acid/
chondroitin-sulfate therapy on female sexual func-
tion in bladder pain syndrome. Int Urogynecol J. 
2019;30(11):1857–62.

 23. Lv Y-S, Zhou H-L, Mao H-P, Gao R, Wang Y-D, Xue 
X-Y.  Intravesical hyaluronic acid and alkalinized 
lidocaine for the treatment of severe painful blad-

der syndrome/interstitial cystitis. Int Urogynecol J. 
2012;23(12):1715–20.

 24. Lusty AJ, Kavaler E, Zakariasen K, Tolls V, Nickel 
JC.  Treatment effectiveness in interstitial cystitis/
bladder pain syndrome: do patient perceptions align 
with efficacy based guidelines? Can Urological Assoc 
J. 2017;12(1):E1–5.

 25. Pyo J-S, Cho WJ.  Systematic review and meta- 
analysis of intravesical hyaluronic acid and hyaluronic 
acid/chondroitin sulfate instillation for interstitial cys-
titis/painful bladder syndrome. Cell Physiol Biochem. 
2016;39(4):1618–25.

 26. Barua JM, Arance I, Angulo JC, Riedl CR. A system-
atic review and meta-analysis on the efficacy of intra-
vesical therapy for bladder pain syndrome/interstitial 
cystitis. Int Urogynecol J. 2015;27(8):1137–47.

 27. Liu S, Zhang C, Peng L, Lu Y, Luo D. Comparative 
effectiveness and safety of intravesical instillation 
treatment of interstitial cystitis/bladder pain syn-
drome: a systematic review and network meta- analysis 
of randomized controlled trials. Int Urogynecol J. 
2020:1–11.

M. M. Seval et al.



183© MIPS MediterraneanIncontinence Pelvic Floor Society 2022 
F. Dökmeci, D. E. E. Rizk (eds.), Insights Into Incontinence and the Pelvic Floor, 
https://doi.org/10.1007/978-3-030-94174-1_23

Treatment of Interstitial Cystitis/
Bladder Pain Syndrome 
with Palmitoylethanolamide/
Polydatin

Marilena Gubbiotti, Stefano Rosadi, 
and Antonella Giannantoni

The problem with inflammation is not how often it 
starts, but how often it fails to subside.
(Nathan and Ding, Nonresolving Inflammation, 
2010)

The new concept underlying the neuropathic 
pain which provides the link between neurons and 
non-neuronal immunocompetent cells (mast cells 
and microglia) with a cascade of pro- and anti-
inflammatory cytokines introduces the innovative 
pain management with Palmitoylethanolamide 
(PEA). PEA was identified in the 1950s as being 
an active anti- inflammatory agent in chicken egg 
yolk [1] and is currently used in a wide range of 
therapeutic areas.

PEA (N-(2-hydroxyethyl) hexadecanamide) is 
a member of the N-acylethanolamine family 
composed of a fatty acid and ethanolamine and 
collectively named as “fatty acid ethanolamines” 
(FAEs), with antiallodynic and antihyperalgesic 
properties. They are endogenous molecules acti-
vated in the body due to tissue damage or stimu-
lation of inflammatory responses and nociceptive 
fibers [2]. The mechanism of action of PEA with 
the strongest evidence is for an action upon the 

nuclear receptor peroxisome proliferator- 
activated receptor α (PPARα), receptor proteins 
that function as transcription factors regulating 
the expression of genes (especially, the α- and 
γ-isoforms of PPAR are associated with pro- 
inflammatory effects [3]. Other mechanisms of 
action of PEA involve effects on mast cells [4], 
CB2-like cannabinoid receptors [5], ATP- 
sensitive K+-channels [6], TRP channels [7], and 
NFkB [8].

23.1  Microglia, Mast Cells, 
and Their Role 
in Neuropathic Pain

Although the pathogenesis of Interstitial Cystitis/
Bladder Pain Syndrome (IC/BPS) remains in part 
unknown, bladder, perineal, lower abdominal 
pain, and bleeding of the urothelium could be 
suggestive of bladder inflammation.

The high prevalence in IC/BPS patients of 
comorbid functional somatic syndromes, charac-
terized by chronic pain in the absence of clearly 
identifiable peripheral pathology [9], suggest that 
the altered central pain processing could be a 
contributory factor to the chronic pain in IC [10].

An increase in mast cell density in the urothe-
lium and sub-urothelium areas of patients with 
IC/BPS has been demonstrated [11].
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Glia provides a link between neuroinflamma-
tion and neuropathic pain, and microglia, in par-
ticular, shows increased activity in multiple 
pain-processing pathways in response to periph-
eral injury [12]. Systemic inflammation gives rise 
to signals that communicate with the brain and 
leads to changes in metabolism and behavior, 
including the expression of a pro-inflammatory 
phenotype by microglia.

The activation of microglia leads to the trans-
formation of an adaptive central nervous system 
(CNS) inflammatory response to systemic inflam-
mation, with deleterious consequences [13].

Microglia and astrocytes also respond to pro- 
inflammatory signals released from other cells of 
immune origin: mast cells represent an impor-
tant peripheral immune signaling link to the 
brain in an inflammatory setting [14]. Mast cells 
participate in disease development, in nocicep-
tive pain by sensitization of peripheral nerve 
fibers, and in persistent stimulation of afferent 
somatosensory fibers to promote onset of central 
sensitization and to shift to chronic and neuro-
pathic pain [15]. Upon degranulation, mast cells 
release algogenic substances which activate or 
sensitize nociceptors, thereby contributing 
directly to neuropathic pain. Nerve resident 
peripheral nerve mast cells represent the first 
line of activation at the point of damage and 
facilitate recruitment of neutrophils and macro-
phages [16]. Rapid release of nerve growth fac-
tor from mast cells also produces sensitization of 
nociceptors via the latter’s high- affinity nerve 
growth factor-trkA receptors (and indirectly via 
other peripheral cell types; [17]).

23.2  Endogenous Mechanisms 
as a Therapeutic Approach

Chronic inflammatory processes such as those 
sustaining neuropathic pain may be counteracted 
by the production of lipid mediators able to 
switch off inflammation. Chronic inflammatory 
conditions may lower the levels or actions of 
these molecules. The administration of such 
lipid mediators might provide an avenue “to 
commandeer nature’s own anti-inflammatory 

mechanisms and induce a ‘dominant’ program 
of resolution” [18].

Among these natural mediators are the FAEs 
and therefore also PEA.  PEA is formed from 
N-acylated phosphatidylethanolamine (NAPE) 
by several enzymatic pathways, the principal one 
involving a membrane-associated NAPE phos-
pholipase D which generates the respective NAE 
and phosphatidic acid [19]. This enzyme converts 
N-palmitoyl-phosphatidyl-ethanolamine into 
PEA. In the mammalian brain, NAEs are hydro-
lyzed by (1) fatty acid amide hydrolase in the 
endoplasmic reticulum, which breaks down NAEs 
into the corresponding fatty acid and ethanol-
amine; (2) lysosomal NAE-hydrolyzing acid ami-
dase (NAAA) is found mainly in macrophages, 
where it hydrolyzes NAEs with less than 18 carbon 
atoms, i.e., PEA, but not N-oleoylethanolamine 
and N-stearoylethanolamine. In contrast, fatty acid 
amide hydrolase hydrolyzes all three NAEs [15].

PEA is produced/hydrolyzed by microglia and 
mast cells; it downmodulates mast cell activation 
and controls microglial cell behaviors. Tissue 
levels of PEA are elevated in brain areas involved 
in nociception and in spinal cord following neu-
ropathic pain induction, as well as conditions 
associated with pain development [16]. Its ability 
to modulate inflammation and pain in animal 
studies has led to the proposal of this endogenous 
fatty acid amide as a component of a complex 
homeostatic system that controls the baseline 
threshold for both inflammation and pain.

23.3  Pharmacological Effects 
of PEA in IC/BPS

Current approaches to pain management involve 
inflammation target enzymes, ion channels, 
RNAs, and epigenetics. An alternative strategy to 
inhibiting inflammation would be “to comman-
deer nature’s own anti-inflammatory mechanisms 
to induce a dominant program of resolution” [18].

Pharmacological effects of PEA are improved 
by phenols such as polydatin (PLD), a molecule 
with antioxidant and anti-inflammatory 
 properties. PEA plus PLD acts by inhibiting 
edema and hyperalgesia, associated with a sig-
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nificant inhibition of the pro-inflammatory and 
pro-nociceptive cytokines IL-1B, TNF-alfa, and 
IL-6.

Preclinical studies about the management of 
chronic pain with the association of PEA and 
PLD showed a significant reduction in the inflam-
matory process and pain associated with an 
experimental rat model of surgically induced 
endometriosis [20].

Esposito et  al. demonstrated that a co- 
micronized PEA/PLD, given orally, is protective 
and anti-nociceptive, with overall inhibition of 
the effects of reactive oxygen species exerted 
peripherally and centrally [21].

The IC/BPS etiology, and consequently its 
treatment, is still an “enigma.” Recently, it has 
been recognized that IC/BPS is not an organ- 
specific syndrome but an urogenital manifesta-
tion of regional or systemic abnormalities 
characterized by neuropathic pain presenting 
with burning, jabbing, or searing sensations and 
is often associated with allodynia, hyperalgesia, 
and hyperesthesia. The site of the causative injury 
in neuropathic pain can be at peripheral or central 
level.

Treatment modalities vary largely, with many 
behavioral, pharmacological, mini-invasive, and 
invasive surgical procedures.

The aim of treatment is to achieve symptom 
control by addressing the underlying pathophysi-
ological process. Few well-designed, randomized 
controlled trials have been conducted until now 
on different treatment modalities, and this still 
precludes the development of evidence-based 
management strategies.

It is now clear that no single treatment is cura-
tive and that symptom control may require com-
bination therapy. To date, there is general 
agreement on the use of some agents, orally or 
intravesically administered, as indicated by the 
EAU guidelines on chronic pelvic pain [22] and 
the AUA Guidelines for the Diagnosis and 
Treatment of Interstitial Cystitis/Bladder Pain 
Syndrome [23].

The IC/BPS treatment is based on maximizing 
symptomatic control and minimizing possible 
adverse effects.

In the last years, PEA was introduced as an 
innovative approach. Few clinical studies are 
available about the use of PEA in the treatment of 
IC/BPS. Cervigni et al. have shown the potential 
benefit of PEA/PLD in controlling urologic 
symptoms (particularly urinary frequency) and 
reducing pain intensity in patients affected by IC/
BPS. The efficacy and safety of PEA in the long- 
term follow-up have also been confirmed [24].

23.4  Case Study

Gubbiotti et  al. provide preliminary evidences 
on the efficacy and safety of PEA/PLD in IC/
BPS patients, as an add-on therapy to conven-
tional pharmacological regimens, in the manage-
ment of pain-resistant patients. The study 
included 23 patients (10 males and 13 females, 
mean age: 60.7 ± 14.2 years) poorly responsive 
to conventional pharmacological agents, who 
were analyzed by medical history, physical 
examination, 3-day bladder diary, and pain 
intensity evaluation on the Visual Analogue 
Scale (VAS). Patients received PEA/PLD 
100 mg tablets, once daily (sublingually admin-
istered), while continuing their previous phar-
macological treatments and were evaluated 
again at 3 and 6 months follow- up. All patients 
were under different poly- pharmacotherapies for 
IC/BPS (i.e., amitriptyline, nimesulide, pregaba-
lin, tapentadol, skeletal muscle relaxants), and at 
baseline 34.7% of patients had bladder pain/
burning (P/B) sensation, 30.4% had urethral P/B, 
17.6% had dyspareunia, 13% had anal P/B, and 
4.3% had prostate P/B.  Twelve cases also pre-
sented with urgency and five with urgency uri-
nary incontinence (UUI). After 3  months of 
therapy with PEA/PLD, 20 patients showed a 
significant reduction in pain (mean  ±  SD VAS 
score increased from 3.6  ±  1.3 to 6.8  ±  1.3); 
urgency persisted in six patients and UUI in 
three. At 6-month follow-up, pain completely 
disappeared in 5% of patients while substantially 
decreasing in the remaining cases. Only three 
patients stopped assuming PEA/PLD at 3-month 
follow-up due to lack of efficacy, and no side 

23 Treatment of Interstitial Cystitis/Bladder Pain Syndrome with Palmitoylethanolamide/Polydatin



186

effects have been recorded during PEA/PLD 
administration. With this study it is possible to 
conclude that the significant pain intensity 
reduction could be attributed to the downregula-
tion of must cell degranulation via an “autacoid 
local inflammation antagonism.” This observa-
tional study provides preliminary evidence sug-
gesting that PEA/PLD as add-on treatment to 
conventional pharmacological regimens in 
patients suffering from IC/BPS contributes to a 
significant pain intensity reduction. Worth of 
noting, relief in pain was obtained in the included 
patients without any consistent side effect [25].

Confirmation of these initial findings will 
require randomized, double-blind, placebo- 
controlled clinical trials to evaluate rates of 
respondents in subgroups of patients, in order to 
understand the efficacy of micronized PEA/PLD 
combination as a therapy for IC/BPS.

As an endogenous compound, PEA has no 
adverse effects at pharmacological doses while 
possessing a double therapeutic effect (anti- 
inflammatory and antinociceptive, [26]).
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24.1  Introduction

Overactive bladder syndrome (OAB) is defined as 
urinary urgency, usually with urinary frequency 
and nocturia, with or without urgency urinary 
incontinence [1, 2]. A wide variety of therapeutic 
options are currently available for the treatment of 
OAB.  Lifestyle changes (caffeine restriction, 
smoking cessation, timing of liquid food intake, 
physical exercise, weight loss), electrical stimula-
tion, bladder training, and pelvic floor muscle 
training with or without biofeedback are first-line 
conservative treatment options in OAB. The next 
treatment options are pharmacological or neuro-
modulating treatment of the bladder. In addition 
to lifestyle changes, the first- line treatment 
method to be applied to women diagnosed with 
OAB is pelvic floor muscle training [3].

24.2  Literature Review

Functional electrical stimulation (FES), a method 
used to stimulate pelvic floor muscles, was first 
described by Caldwell in 1963. The mechanism 
of action of electrical stimulation in the treatment 
of urinary incontinence is thought to be to 
strengthen the structural support of the urethra 
and bladder neck, to ensure the resting and active 
closure of the proximal urethra, to strengthen the 
pelvic floor muscles, to prevent reflex bladder 
contractions, and to change the vascularity of the 
urethral and bladder neck tissues [4]. In a review, 
intravaginal stimulation was found to be effective 
in treatment of urge urinary incontinence, while 
there is no support for its use for stress urinary 
incontinence [5].

Anticholinergic agents are first option for 
pharmacological treatment in OAB cases. They 
block postganglionic muscarinic receptors with 
variable selectivity for different receptor sub-
types. Therefore, they reduce bladder contrac-
tion, reduce intravesical pressure, and raise the 
volume threshold for micturition. Side effects of 
these drugs such as dry mouth, blurred vision, 
dry eyes, and constipation are the most important 
factors that prevent patients from continuing the 
treatment. Due to these side effects, only a minor-
ity of patients continue on anticholinergic drug 
therapy for more than 6 months [6]. Other medi-
cation options for OAB include mirabegron and 
botulinum toxin A. Tibial and sacral nerve stimu-
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lation have also been shown to improve symp-
toms of OAB [7].

24.3  Case Study: Does Functional 
Electrical Stimulation 
Increase Cure Rates 
in Patients Whom Not 
Exactly Satisfied 
with Anticholinergic 
Treatment?

 (a) Aim and Scope
The role of FES in patients whom not exactly 
satisfied with anticholinergic treatment is 
unclear. For these patients, we aim to investi-
gate whether FES plus anticholinergic treat-
ment is efficient or not.

 (b) Study Design and Material Methods
Eighty-five women with OAB were given 
anticholinergic treatment (fesoterodine, 
8  mg Toviaz®) at outpatient clinic of 
Urogynecology Division, Maltepe 
University. After 3  months, satisfaction of 
treatment was assessed. Thirty women whom 
not satisfied with anticholinergic treatment 
were included in the study. For these women, 
FES treatment was added to anticholinergic 
treatment. After 3  months, patients were 
assessed. The difference between pre- and 
post-treatment IIQ scores, objective cure 
rates, subjective cure rates, digital vaginal 
palpation scores, and the procedure recom-
mendation rate to another patient were 
assessed.

 (c) Results of the Study
The mean age was 54.1 ± 15.6. The objective 
and subjective cure rates were significantly 
higher in anticholinergic plus FES treatment 
when compared with only anticholinergic 
treatment (53% vs 0% for objective cure, 
70% vs 33.3% for subjective cure, p < 0.0001 
and p = 0.005, respectively). The difference 
between pre- and post-treatment IIQ scores 
was significantly higher in anticholinergic 
plus FES treatment (1.80  ±  1.82 vs 
6.43 ± 5.09, p = 0.004). The digital vaginal 
palpation scores were found to be increased 

after FES (1 point for 16.6%, 2 points for 
46.9%, 3 points for 34.6%). The procedure 
recommendation rate to another patient was 
also significantly higher in anticholinergic 
plus FES treatment (73.3% vs 0%, 
p < 0.0001).

24.4  Discussion

Many studies comparing anticholinergic therapy 
and FES have shown that FES treatment is less 
costly and has fewer side effects [8, 9]. However, 
a study comparing trospium hydrochloride with 
intravaginal electrical stimulation in the treat-
ment of OAB showed similar benefit in both 
treatment modalities. In addition, discontinuation 
of both treatments in overactive bladder syn-
drome leads to worsening of objective and sub-
jective symptoms [10].

The use of anticholinergic drugs together with 
non-pharmacological treatments provides an 
additive effect in OAB treatment. In this study, 
addition of FES treatment in women whom not 
full satisfied with anticholinergic treatment 
increased cure rates.

24.5  Conclusion

Adding FES treatment to patients whom not full 
satisfied with anticholinergic treatment seems to 
increase cure rates.
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Overactive Bladder Syndrome 
in Men
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25.1  Introduction

Overactive bladder syndrome (OAB) is defined 
as the presence of urgency, with or without 
urgency incontinence and usually with increased 
daytime frequency and nocturia; moreover, it is 
often associated with the urodynamic finding of 
detrusor overactivity [1]. According to a large 
population-based survey [2], 10.8% of men older 
than 18  years present with symptoms of OAB, 
and this percentage increases significantly with 
age [2].

First-line treatment for idiopathic OAB con-
sists in conservative measures as well as pharma-
cologic treatment. However, most patients 
discontinue their use for various reasons, such as 
inadequate efficacy or side effects [3]. Several 
randomized controlled trials have shown that 
treatment with intradetrusor onabotulinumtox-
inA (BoNT-A) injections represents a safe and 
effective option for patients who fail pharmaco-
logic treatment [4, 5], the most common adverse 
effects being urinary tract infection and urinary 
retention requiring clean intermittent catheteriza-
tion (CIC), which occur in 20% and 9% of cases, 
respectively [4].

The vast majority of patients included in stud-
ies to date have, however, been females [6–9]. 
Few authors have assessed the results of this 
treatment in male patients [10, 11]. Thus, rates of 
treatment response, complications, and continua-
tion on treatment in this population remain con-
troversial. Moreover, predictive factors for 
efficacy or occurrence of complications are still 
unclear.

25.2  Literature Review

Current European Urology Guidelines on treat-
ment of urinary incontinence state that 100U of 
onabotulinumtoxinA, dissolved in 10  mL of 
saline and injected in 20 points of the bladder 
wall excluding the trigone, can be used to treat 
OAB with refractory urge urinary incontinence in 
adults of both genders. They recommend this 
treatment in patients who have failed conserva-
tive therapy such as pelvic floor muscle training 
or drug treatment.

However, it is also stated that small numbers 
of males were included in the trials assessing the 
intradetrusor onabotulinumtoxinA injection 
treatment results [6, 12].
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25.3  Case Study: Predictive 
Factors for Clinical 
Improvement, Treatment 
Continuation, 
and Complications After 
BoNT-A in Male Patients 
with Idiopathic Overactive 
Bladder Syndrome

 (a) Aim and Scope
The aim of the study was to assess treatment 
response, complications, and the rate of con-
tinuation on treatment after midterm follow-
 up in male patients with idiopathic OAB as 
well as to define preoperative predictive fac-
tors for each of these.

 (b) Study Design and Material Methods
A retrospective analysis was conducted of 
male patients older than 18  years who had 
been treated with a first intradetrusor injec-
tion of 100U BoNT-A for refractory idio-
pathic OAB since 2007  in a single 
department.

A revision was made of the patients’ clini-
cal charts regarding the age at onset of OAB 
symptoms, previous pharmacologic treat-
ments or bladder outlet obstruction surgery, 
and comorbidities assessed by the Charlson 
Comorbidity Index, which is a validated 
index that was developed to predict mortality 
according to the load of comorbidity of each 
patient [13].

A urodynamic test was performed in 
all patients prior to treatment and was 
reported according to the International 
Urogynecological Association (IUGA)/
International Continence Society (ICS) rec-
ommendations [1]. Patients without evidence 
of detrusor overactivity were also excluded 
from further analysis. In each patient we cal-
culated the bladder outlet obstruction index 
(BOOI), the bladder contractility index (BCI), 
and the voiding efficiency [14]. Preoperative 
assessment also included an ultrasound scan 
with transabdominal prostate volume mea-
surement and a PSA blood test.

Treatment consisted in the injection of 
100U Botox® (Allergan, Inc., Irvine, CA) 

diluted in 10 mL saline and distributed in 20 
dots in all bladder walls excluding the tri-
gone (Fig.  25.1). Injection was performed 
with a 5-Fr 4-mm depth needle via a rigid 
cystoscope, with the patient under sedation 
or spinal anesthesia.

Follow-up consisted in uroflowmetry with 
post-void residual urine (PVR) measurement 
at 3  weeks and a clinical visit and urody-
namic test at 3 months after the procedure. 
Efficacy was assessed using a Spanish vali-
dated single-item treatment benefit scale 
(TBS) [15, 16]: “My condition (urinary 
problems, urinary incontinence) has: 1—
greatly improved, 2—improved, 3—not 
changed, 4—worsened after treatment.” 
Answers 1 and 2 were considered to indicate 
that the patient had perceived a benefit from 
their treatment (treatment response), while 
answers 3 and 4 were interpreted as indicat-
ing no perceived benefit from treatment 
(non-response to treatment). Complications 
observed after treatment were classified 
according to the Clavien-Dindo (CD) classi-
fication [17]. CIC was indicated in patients 
with a PVR greater than 200 mL and symp-

Fig. 25.1 Scheme of onabotulinumtoxinA intradetrusor 
injection
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toms such as difficulty voiding or urinary 
infection. The presence of PVR in the 
absence of symptoms was not considered a 
complication of treatment. In the absence of 
complications, further follow-up consisted in 
a clinical visit every 6 months.

Continuation on treatment was consid-
ered present if, at the last visit, patients had 
received a BoNT-A injection within the pre-
ceding 12 months. Patients who discontinued 
treatment were openly asked about their rea-
sons for discontinuation.

A descriptive analysis of the series was 
performed, and the relationship between pre-
operative variables and treatment response, 
treatment continuation, and complications 
was assessed with the chi-square test for cat-
egorical variables and the Student’s t test and 
Mann-Whitney U test for continuous vari-
ables when appropriate. Statistically signifi-
cant relationships in the univariate study 
(p < 0.05) were evaluated in the multivariate 
study (logistic regression). To avoid overesti-
mation of the treatment continuation rate, we 
excluded patients with a follow-up duration 
of <12 months from treatment continuation 
analysis. Ethical approval and written patient 
consent were obtained prior to enter the 
study.

 (c) Results of the Study
One hundred and seventy-seven patients 
were included, with a mean age of 
71.5 ± 11.2 years. Thirty-nine patients (22%) 
had underwent a radical prostatectomy and 
15 patients (8.5%) pelvic radiotherapy, 39 
patients (22%) had prior history of transure-
thral resection of the prostate, 32 patients 
(18.1%) suffered from diabetes, and mean 
Charlson Comorbidity Index punctuation 
was 4.1 ± 1.9.

All patients had undergone a urodynamic 
study prior to treatment demonstrating the 
presence of detrusor overactivity. Bladder 
contractility index was 103.8 ± 27.9, bladder 
outlet obstruction index was 19.5 ± 29.1, and 
voiding efficiency was 89.5 ± 17.4%. Twenty 
eight patients (15.8%) had a BOOI over 40.

One hundred and five patients (59.3%) 
reported response to treatment. Only a pre-
vious transurethral resection of the pros-
tate was related with clinical improvement 
(p = 0.015).

After treatment, 23 (13%) complications 
were detected: 2 cases of mild hematuria 
(1.1%) (CD 1), 3 cases of urinary infections 
(1.6%) (CD2), and 18 cases of acute urinary 
retention (10.2%) (CD2). In the multivariate 
analysis, diabetes (p = 0.043) and a 
BOOI > 40 (p = 0.016) were predictive fac-
tors of complications.

Mean follow-up was 39.5 ± 20.4 months. 
One hundred and forty patients (79%) had a 
follow- up over 12 months. Among them, 101 
patients (72.1%) discontinued BoNT-A treat-
ment. Reasons for discontinuation were lack 
of efficacy in 27 patients (26.7%), adverse 
effects in 5 patients (5%), and lack of severe 
symptoms in 31 patients (30.6%), and 19 
patients (18.8%) did not desire reinjection 
and 19 patients (18.8%) due to other reasons. 
A lower prostatic volume was related with 
the persistence on treatment in the multivari-
ate analysis (p = 0.025).

25.4  Discussion

In this study the treatment response, occurrence 
of complications, and treatment continuation rate 
after BoNT-A injection in male patients with 
idiopathic OAB was assessed. The results sug-
gested that most patients respond to treatment. 
However, the vast majority of them discontinue 
treatment for various reasons.

Previous randomized controlled trials assess-
ing the efficacy of BoNT-A injection, in which 
almost 90% of patients were females, showed 
that a 61–63% rate of treatment response can be 
expected after treatment according to TBS results 
[6, 7]. While some authors report that subjective 
benefit is achieved after BoNT-A treatment in 
male patients [18], other authors have suggested 
that this benefit could be lower in male than in 
female patients [11].

25 Overactive Bladder Syndrome in Men
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In the present series, the majority of patients 
responded to treatment as assessed using the 
TBS.

Thus, these results suggest that the treatment 
efficacy of BoNT-A injection in males could be 
similar to that in the female population.

In this study, approximately 11% of patients 
required CIC during follow-up as compared with 
a rate of 8% in studies assessing both male and 
female patients but with a greater representation 
of females [4].

Regarding male patients, Rahnama’i et  al. 
[10] reported a CIC rate of 24%, but that study 
included a heterogeneous group of patients of 
whom 28% were suffering from neurogenic 
detrusor overactivity. Recently, Faure Walker 
et  al. [11] observed that 42% of male patients 
required CIC after treatment, a significantly 
higher rate than in female patients. However, they 
included patients treated with different doses of 
BoNT-A and started CIC in patients with symp-
tomatic PVR >150 mL, a more conservative cri-
terion than that employed in our study. Therefore, 
although the present results suggest that the need 
for CIC could be higher in male patients, more 
studies are needed to confirm the rate of this 
complication in this population.

Some authors have assessed long-term results 
after BoNT-A injection in terms of treatment 
continuation [19, 20], showing that the discon-
tinuation rate can be as high as 70% after 8 years 
of follow-up [19], with no differences between 
men and women [19], and with most discontinu-
ations being due to tolerability issues [19, 20]. 
The discontinuation rate observed in our series is 
similar to that reported previously, although the 
presence of complications explained only a low 
number of treatment discontinuations.

The present study has some limitations. First, 
it had a retrospective design, and there was not a 
control group. However, all patients in the study 
reported outcomes on a validated TBS, and all 
patients underwent urodynamic tests preopera-
tively. Second, the follow-up was only 3 years; 
thus we can report merely a midterm and not a 
long-term treatment continuation rate. The main 
strength of the present study is that the series ana-

lyzed herein comprises a homogeneous group of 
patients, excluding neurogenic patients and those 
receiving doses other than 100 U.

25.5  Conclusion

Although most male patients with idiopathic 
OAB present a treatment response after intrade-
trusor onabotulinumtoxinA injection, the vast 
majority will discontinue treatment. The pros-
tatic volume could be related to persistence on 
treatment.

Complications after treatment with onabotu-
linumtoxinA in male with OAB are mild and 
infrequent. Diabetes and a bladder outlet obstruc-
tion index over 40 could predict their 
appearance.
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Effect of Laser Therapy 
on the Vaginal Epithelium
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Abbreviations

HE Hematoxylin-eosin staining
HSP Heat shock proteins
PAS Periodic acid-Schiff
SMA Smooth muscle actin antibodies
TGF-β Transforming growth factor-β
VAS Visual analog scale
VHI Vaginal Health Index
VVA Vulvovaginal atrophy

The average age of menopause is approximately 
50 years worldwide. Nowadays more than 95% 
of women reach menopause with the life expec-
tancy of nearly 30  years. Vulvovaginal atrophy 
(VVA), also known as genitourinary syndrome of 
menopause, is a public and social health problem 
involving more than 50% of menopausal women 
[1, 2]. A diagnosis of vaginal atrophy is made 
based on vaginal and genitourinary symptoms 
and a gynecological examination. In menopause, 
some women have different typical symptoms of 
VVA: vaginal dryness, itching, burning, dyspa-
reunia, irritation or bleeding [3], and a variety of 

urinary disorders (urgency, increased frequency, 
nocturia, dysuria, incontinence, recurrent urinary 
tract infection, and bleeding) [4]. These symp-
toms may produce emotional distress and sexual 
dysfunctions.

However, many women hesitate to report 
vaginal- related symptoms, primarily because of 
embarrassment [4] and the belief that their symp-
toms are an inevitable part of aging [5]. In contrast 
to the vasomotor menopausal symptoms, which 
are usually transient, VVA is getting worst over the 
years with negative consequences on sexuality and 
quality of life aging [6]. However, only 25% of 
patients decide to seek medical attention [7].

Fractional CO2 laser has shown skin tissue 
remodeling properties, with the effect of produc-
ing new collagen and elastic fibers [8]. In fact, the 
generated high temperature obtained with a CO2 
laser is able to induce a heat shock response, 
which can produce changes in cellular metabo-
lism. These changes are rapid and transient and 
are characterized by the activation of a small 
family of proteins referred to as the heat shock 
proteins (HSP). HSP 70, which is overexpressed 
following laser irradiation, causes the stimulation 
of transforming growth factor-β (TGF-β), and it 
is known that TGF-β plays a crucial role in the 
inflammatory response and production of the 
new collagen and extracellular matrix. A few 
studies have shown the efficacy and safety of a 
fractional micro ablative CO2 laser in the treat-
ment of VVA [9–12].
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26.1  Case Study: 
Histopathological Findings 
of the Vaginal Epithelium 
After the Laser Therapy 
in Postmenopausal Women

The aim of this study was to evaluate the efficacy 
of fractional CO2 laser therapy in sexually active 
menopausal patients who had dyspareunia related 
to vulvovaginal atrophy (VVA).

This prospective study was conducted between 
January and December 2015 and included sexu-
ally active postmenopausal women with symp-
toms related to VVA. Women entered the study 
after an informed written consent was obtained.

Thirty-two postmenopausal patients underwent 
laser treatment. Inclusion criteria were being sexu-
ally active last 4  weeks, symptoms of VVA, 
age ≥ 50 years, and absence of menstruation for 
≥12  months. Exclusion criteria were use of any 
hormone replacement therapies (either systemic or 
local) within the 12 months prior to inclusion in 
the study; acute or recurrent urinary tract infec-
tions; active genital infections; pelvic organ pro-
lapse staged ≥ II according to the pelvic organ 
prolapse quantification system; previous recon-
structive pelvic surgery; and any serious disease or 
psychiatric disorders. VVA was confirmed by 
biopsy findings before the first treatment. 
Postmenopausal women were treated intravagi-
nally with the fractional micro ablative CO2 laser 
system (SmartXide2 V2 LR, Monalisa Touch; 
DEKA, Florence, Italy), using the following set-
tings: dot power 35  W, dwell time 1000 μs, dot 
spacing 1000 μm, and the smart stack parameter 
from 1 to 3. The vaginal probe was inserted and 
rotated along the vaginal canal, to provide a com-
plete treatment of the vaginal wall, using laser 
energy transmission. A treatment cycle included 
three laser applications, with the pause of 
6–8 weeks. The procedure was performed in the 
outpatient clinic and did not require any specific 
preparation or anesthesia. Anamnestic data were 
collected. Before the study and 4 weeks after the 
third treatment, women were evaluated by using 
the Gloria Bachmann’s Vaginal Health Index score 
(VHI) that consists of five characteristics of the 

vaginal wall: elasticity, fluid volume, pH, epithe-
lial integrity, and moisture. Each parameter was 
graded from 1 to 5. If the total score is <15, the 
vagina is considered atrophic [13]. The severity of 
VVA symptoms (vaginal burning, vaginal itching, 
vaginal dryness, and dyspareunia) was measured 
using a 10 cm visual analog scale (VAS), where 
the left extreme of the scale, number 1, indicated 
“absence of symptom” and the right, number 10, 
indicated “symptom as bad as it could be.”

Biopsies had been done after the third laser 
treatment to confirm the changes in the vaginal 
epithelium. Four weeks after the last treatment, 
the women rated the overall level of satisfaction 
with the treatment by answering the following 
question: “Taking into consideration the varia-
tions in VVA symptoms, in overall well-being 
and quality of life, as well as the adverse effects 
experienced, if any, how would you define your 
level of satisfaction with the laser treatment?” 
Answers were scored on a 5-point Likert scale 
(very satisfied, satisfied, uncertain, dissatisfied, 
and very dissatisfied). Satisfaction with the treat-
ment was defined when the answers were “very 
satisfied” or “satisfied.” The primary outcome of 
the study was to evaluate the change of the vagi-
nal tissue between baseline and 4 weeks after the 
last treatment follow-up. Secondary outcomes of 
the study were to evaluate sexual function and 
patients’ satisfaction after the laser procedure. 
Data presented in the text and tables are reported 
as means ± standard deviation, medians, or per-
centages (%). Evaluation whether continuous 
variable had normal distribution was done by 
Shapiro Wilks W Test. For defining statistical 
significance (p-value) of continuous indicators 
before/after the treatment, paired t-test was used 
for variables with normal distribution and 
Wilcoxon signed ranks test for variables that did 
not have normal distribution. Everything is statis-
tically significant for p < 0.05. For defining statis-
tical significance of category indicators prior/
after the treatment, Fisher’s exact test was used.

Thirty-two patients participated in this study. 
All of them have signed the written consent for 
the study. From a statistical and descriptive point 
of view, the patient group had an average age of 
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55.3  ±  4.7  years. The average duration of the 
menopause was 6.9  ±  3.8  years. Twenty-four 
women (75%) previously had only vaginal deliv-
ery, 6 women (18.75%) only had cesarean section 
delivery, and 2 women (6.25%) had both vaginal 
delivery and cesarean section delivery.

The VHI score before the first treatment was 
11.6  ±  3.08 and after the third treatment was 
19.2 ± 2.9. Four weeks after the third laser appli-
cation, the VHI score improved significantly 
(p < 0.001), as we can see at Chart 26.1.

Every woman reported to have some of the 
symptoms related to vulvovaginal atrophy, such 
as itching, burning, dyspareunia, or dryness, with 
some intensity (1–10). We have shown statisti-
cally significant difference in values prior and 
after the treatment for all symptoms (p < 0.001), 
as it is shown at the Chart 26.2.

More than three quarters (78.1%) of patients 
were very satisfied with the treatment effects. 
Satisfied were the rest of seven patients (21.9%). 
It is presented at the Chart 26.3. There were nei-
ther neutral nor unsatisfied patients.

Each sample in our study taken before and 
after the therapy was examined histopathologi-
cally using standard hematoxylin-eosin staining 
(HE), immunohistochemically using CD 34 and 
smooth muscle actin (SMA) antibodies, and his-
tochemically using Masson trichrome, periodic 
acid-Schiff (PAS), and Alcian blue staining.

Vaginal epithelium samples which were taken 
before therapy (Fig.  26.1) showed moderate 

orthokeratosis, while the cell glycogenization 
was minimal or absent (PAS reaction and Masson 
trichrome stain were used to detect glycogen). 
Thickness of epithelium was minimally to mod-
erately reduced with the presence of the chronic 
inflammatory infiltrate. The collagen fibers are 
thin. The lamina propria has a chronic inflamma-
tory infiltrate composed predominantly of lym-
phocyte. Plasma cells are less present. The deeper 
parts of the lamina propria have shown the signs 
of reduced collagen.

Samples taken after the therapy have shown 
decreased orthokeratosis of vaginal epithelium 
without perceptible changes of glycogenization, 
comparing to previous biopsy (PAS reaction and 
Masson trichrome stain). Stromal collagenization 
showed pronounced Alcian blue positivity 
(Fig.  26.2) and reduction of Masson trichrome 
staining intensity. These changes may indicate 
the increased synthesis of mucopolysaccharido-
ses (Fig. 26.3), which appears as a mark of tissue 
regeneration. Number of new blood vessels was 
mildly to moderately increased (CD34/alpha 
SMA) (Fig. 26.4), compared to the biopsy taken 
before the therapy. The formation of new papillae 
pervading the epithelium with newly formed and 
extended small vessels is presented at the 
Fig.  26.5. After the treatment, the epithelium 
shows signs of recovery; chronic infiltration is 
reduced, even lost completely; and collagen 
fibers are thicker, numerous, and more 
concentrated.
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In Figs. 26.2, 26.3, 26.4, and 26.5, we can see 
thickening of the epithelium after the laser 
 therapy with the epithelial cells maturation, des-
quamation of the epithelial surface, and forma-
tion of glycogen. We can also notice the formation 
of new thin fibrils and fibroblasts supporting a 
renewal of the extracellular matrix with func-
tional restoration in the connective tissue under-
lying the vaginal epithelium.

26.2  Discussion

In the recent Vaginal Health: Insights, Views & 
Attitudes (VIVA) international survey of 3520 
women, the 45% of postmenopausal women 
who reported vaginal discomfort experienced a 
range of symptoms, including dryness (83%), 
dyspareunia (42%), involuntary urination 
(30%), soreness (27%), itching (26%), burning 

(14%), and pain (11%) [2]. Despite all these 
unpleasant symptoms, less than one third of 
affected women seek for medical assistance [7], 
by the reason of embarrassment, shyness, and 
the belief that their symptoms are an inevitable 
part of aging [4].

Women in Serbia hesitate to report any symp-
toms of VVA and sexual dysfunction because of 

Before treatment

After treatmentItching Burning Dyspareunia Dryness

Chart 26.2 Vaginal symptoms before and after therapy

1st Qtr; 78,1

2nd Qtr; 21,9

Chart 26.3 Patient satisfaction after the treatment

Fig. 26.1 Vaginal epithelium before therapy
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embarrassment. They think that nothing can be 
done. But it is promising that they fell comfort-
able to discuss with doctors if they start to talk 
about this.

CO2 laser has been widely used in dermatol-
ogy and plastic surgery. CO2 laser generates heat 
and vaporizes the water content of the cells. The 
fractional CO2 laser causes acute termoablative 

damage, following the proliferation, and stimu-
lates the synthesis of the new collagen and cellu-
lar matrix substances. This technology is used to 
improve elasticity and hydration of the vaginal 
walls, and it could relieve discomfort in meno-
pausal women associated with the symptoms of 
vulvovaginal atrophy.

Gaspar et  al. [14] reported significant histo-
logical improvement in the vaginal tissue; more 
than 50% increase in collagen fibers and fibro-
blastic activity respecting the biopsy before and 
after fractional CO2 laser treatment in combina-
tion with platelet-rich plasma. Longo et al. [15] 
reported long-term effect on the tissue collagen 
remodeling of the skin was present 3  months 
after the laser treatment. Ex vivo data obtained 
from vaginal wall specimens have shown signifi-

Fig. 26.2 Vaginal epithelium after therapy (stromal 
collagenization)

Fig. 26.3 Vaginal epithelial after therapy—increased 
synthesis of mucopolysaccharidoses

Fig. 26.4 Vaginal epithelial after therapy—increased 
number of new blood vessels

Fig. 26.5 Vaginal epithelial after therapy—increased 
number of papillae
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cant connective tissue remodeling, without show-
ing any kind of damage to the surrounding tissues 
[16]. Zerbinati demonstrated the stimulation of 
collagen synthesis, increase of acidic mucopoly-
saccharides in the ground matrix, and increase of 
glycogen in the epithelial cells in the vaginal tis-
sue of patients after fractional CO2 laser treat-
ment [17]. Salvatore et al. [9, 12] noticed that a 
treatment cycle of three laser applications signifi-
cantly improved both most bothersome symp-
toms of VVA and scores of vaginal health at 
12-week follow-up in women not responding or 
being unsatisfied with previous local estrogen 
therapies. In 2015, Salvatore demonstrated that 
fractional CO2 laser treatment is associated with 
a significant improvement of sexual function and 
satisfaction with sexual life in postmenopausal 
women with VVA symptoms [11]. Perino pub-
lished the study that indicates a significant 
improvement in VVA symptoms in women after 
three laser sessions with fractional CO2 laser 
[10]. In fact, 91.7% of the patients was satisfied 
or very satisfied with the procedure.

Vaginal mucosa in reproductive age is well 
supplied with blood, and the epithelium consists 
of significantly larger number of cell layers, par-
ticularly rich in glycogen. Postmenopausal vagi-
nal mucosa is atrophic (caused by decreased 
estrogen levels) with reduced presence of blood 
vessels and a significantly thinner epithelium 
with lack of glycogen.

Salvatore and Zerbinati described the follow-
ing important histological changes after vaginal 
laser treatment protocol:

• A thickening of the epithelium, with the matu-
ration of epithelial cells and desquamation at 
the epithelial surface as in premenopause.

• A new formation of papillae indenting the epi-
thelium with newly formed and extended 
small vessels.

• In the connective tissue underlying the epithe-
lium, the formation of new thin fibrils and 
morphological features of fibroblasts support-
ing a renewal of the extracellular matrix with 
functional restoration [12, 17].

These findings are similar to our research.
Samples taken after the therapy have shown 

decreased orthokeratosis of vaginal epithelium 
without perceptible changes of glycogenization, 
comparing to previous biopsy (PAS reaction and 
Masson trichrome stain). Stromal collagenization 
showed pronounced Alcian blue positivity and 
reduction of Masson trichrome staining intensity. 
These changes may indicate the increased syn-
thesis of mucopolysaccharidoses, which appears 
as a mark of tissue regeneration. Number of new 
blood vessels was mildly to moderately increased 
(CD34/alpha SMA) compared to the biopsy 
taken before the therapy.

After the treatment, the epithelium shows 
signs of recovery; chronic infiltration is reduced, 
even lost completely; and collagen fibers are 
thicker, numerous, and more concentrated.

Salvatore et  al. in 2015 have studied micro-
scopic and ultrastructure aspects of the collagen 
and elastic components of the vaginal epithelium. 
They also approved the laser-induced activity of 
connective tissue proper cells, particularly fibro-
blasts. Treatment protocols were compared 
according to histological findings, particularly in 
maximal depth and connective changes achieved. 
This histological study shows that fractional CO2 
laser can produce a remodeling of vaginal con-
nective tissue without causing damage to sur-
rounding tissue [18].

Salvatore et  al. (2018) have investigated 
microscopic, ultrastructure, and biochemical 
modifications of the structural components of 
postmeno pausal atrophic vaginal mucosa tissues 
1 h following a single fractional laser CO2 appli-
cation. They are suggesting that the activation of 
regenerative mechanisms is expressed both in the 
connective tissue—with the formation of new 
vessels, new papillae, and new collagen—and in 
the epithelium with the associated thickening and 
desquamation of cells at the mucosal surface. 
Salvatore et al. proved effective early remodeling 
of the extracellular matrix. These early restoring 
modifications 1 h after the laser therapy could be 
enhanced and stabilized with a long-lasting effect 
by subsequent laser applications in an effective, 
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experienced plan as a clinical treatment that 
ensures to vaginal mucosa of postmenopausal 
women a renewed healthy condition, according 
Salvatore et al. [19].

26.3  Conclusion

Laser treatments stimulate regeneration of the 
vaginal mucosa with new collagen fibers produc-
tion that thickens and strengthens the vaginal 
structure. Samples taken after the therapy have 
shown signs of the recovery: increased stromal 
collagenization and increased synthesis of muco-
polysaccharidoses, which appears as a mark of 
tissue regeneration. Number of new blood vessels 
was mildly to moderately increased compared to 
the biopsy taken before the therapy.

Number of papillae was significantly increased 
after the therapy. Significant reduction of vaginal 
atrophy symptoms is demonstrated in postmeno-
pausal women after the laser therapy. Statistically 
significant improvement (p < 0.001) is shown for 
all symptoms of VVA and VHI score (p < 0.001). 
More than three quarters of patients were very 
satisfied after the treatment.

Treatment with fractional CO2 laser appeared 
to be effective, achieving significant improve-
ment of all symptoms related to VVA in meno-
pausal women.
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27.1  Introduction

Urinary tract infections (UTI) are the most com-
mon infections in humans with a prevalence of 
150 million in the world in 2013 [1].

The World Health Organization report of April 
2014 warns that common infections will again be 
life-threatening due to the increase in bacterial 
resistance [2–4].

We know that UTI have high prevalence and 
have a high economic impact and deteriorate the 
quality of life. It can be serious if cause pyelone-
phritis and urinary sepsis [4–6].

In this scenario, active immunoprophylaxis is 
presented as an effective and safe option to 
reduce the episodes and symptoms of recurrent 
UTI (rUTI), without increasing bacterial resis-
tance and improving quality of life [7–12].

27.2  Literature Review

In prevention we have Uromune® since October 
2010 in Spain.

From 2010 to the present, we can consult dif-
ferent publications on the results of Uromune® 
for prevention of rUTI. In 2013, a doctoral thesis 
from the University of Salamanca compared a 
group of 159 patients who received Uromune® 
along 3 months to 160 who received prophylaxis 
with antibiotics for 6  months and analyzed the 
results at 3, 9, and 15 months, demonstrating a 
great benefit in the group treated with uromune®. 
These results were published in International 
Urogynecology Journal in 2012 [13].

In 2015 the same group from the University of 
Salamanca published in Frontiers Journal a great 
difference of Uromune® with respect to antibiot-
ics in a larger study with 360 vs 339 patients [14].

Moreover we can check the good results of 
Uromune® in a poster presented in the 2016 
annual International Continence Society meeting 
with a short series of only 24 patients and a 
12-month follow-up, obtaining 86% of the 
patients without recurrence.

The British Journal of Urology International 
in 2018 published a series of 75 women treated 
with Uromune® without recurrence in 78% after 
1 year of follow-up [9].

The benefits of non-antibiotic measures such 
as active immunoprophylaxis in the prevention of 
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recurrent UTI are explained in Nature Reviews 
Urology Journal also in 2018 [15].

We conclude with the European Association 
of Urology 2020 Guidelines that recommend the 
following [16, 17]:

• About the immunoactive prophylaxis for recur-
rent urinary tract infections (rUTI): OM-89 
(Uro-Vaxom) is an oral vaccine that can be rec-
ommended for female patients with rUTI.

• About antimicrobials for preventing rUTI 
with continuous low-dose antimicrobial pro-
phylaxis and post-coital prophylaxis: It is 
mandatory to offer both options when behav-
ioral modifications and non-antimicrobial 
measures have been unsuccessful.

27.3  Case Study: 
Immunoprophylaxis with 
Autovaccine Uromune® 
Presents Better Effectiveness 
Against Prevention with 
Antibiotitcs or with Vaccine 
from the Collection Strain 
in Recurrent Urinary Tract 
Infections

 (a) Aim and Scope
The objective of this study has been to 

analyze the efficacy of the Uromune® auto-
vaccine in relation to Uromune® vaccine 
from the collection strain and the prophylaxis 
with antibiotics in the reduction of the UTI 
episodes at 3 and 6 months of follow-up.

Exclusion criteria (Table 27.1):
 (b) Study Design (Table 27.2)
 (c) Material and Methods (Table 27.3)
 (d) Results of the Study

The mean age was 71 years with a range 
of 22–93 years. The female sex represented 
76% and the male 24%. 89% of the women 
were menopausal and 11% premenopausal.

At the beginning of the treatment, 90.2% 
had between 3 and 6 UTI, with a maximum 
of 9 UTI.

3  months after the end of treatment the 
results were:

 – Group A presented 0–1 UTI at 66% (0 
UTI at 31% and 1 UTI at 35%)

 – Group B presented 0–1 UTI at 86.4% 
(0 UTI at 27% and 1 UTI at 59%)

 – Group C presented 0–1 UTI at 86.7% 
(0 UTI at 48% and 1 UTI at 37%)

At 6 months the results were:
 – Group A had 0–1 UTI at 50% (0 UTI at 

19% and 1 UTI at 31%)
 – Group B had 0–1 UTI at 72.8% (0 UTI 

at 20% and 1 UTI at 52%)
 – Group C had 0–1 UTI in 71.1% (0 UTI 

in 20% and 1 UTI in 51%)

Table 27.1 Exclusion criteria

Neurogenic bladder
Symptomatic urinary lithiasis
Ureteral catheter, nephrostomy
Moderate-severe urinary incontinence (pad test, 
ICIQ-SF)
BPH with IPSS >15
Post-void residual urine >100 mL
Urinary diversion

Table 27.2 Study design

n = 131 patients from 2 urban hospitals
3 or more uncomplicated UTI in the previous 
12 months
Prospective evaluation from 2016 to 2018
Uromune® sublingual with 2 pulsations on an empty 
stomach every 24 h for 3 months
Variables: number of UTI at the beginning, at 3 and 
6 months after treatment, sex, and menopause
Effectiveness was defined in the presence of 0–1 UTI 
after treatment at 3 or 6 months
Menopause was defined as woman aged 50 or over

Table 27.3 Material and methods

n = 131
Group A (ATB): 42 (64.3% cefuroxime 125 mg daily, 
35.7% fosfomycin 3 g weekly)
Group B (Uromune® autovaccine): 44
Group C (Uromune® from collection strain): 45

C. R. Sevilla et al.
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27.4  Discussion

The 2020 EAU Guidelines recommend the use of 
continued or post-coital treatment with antibiot-
ics after unsuccessful testing of the other alterna-
tives, including active immunoprophylaxis, with 
a level of evidence 1a compared to 1b with anti-
biotics [16, 17].

Uromune® has been marketed in Spain since 
October 2010 to prevent recurrent UTI, with the 
modification of being an autovaccine since 
January 2018 [18].

During the last years, there have been different 
publications that demonstrate the high efficacy of 
Uromune® in preventing UTI without causing the 
side effects of antibiotics or increasing bacterial 
resistance. In 2013 Lorenzo-Gómez et al. showed 
that a group of 159 patients treated with Uromune® 
collection strain for 3  months had a four times 
lower risk of having a UTI, compared to 160 
patients treated with trimethoprim/sulfamethoxa-
zole 200/40  mg daily for 6  months. The same 
authors, 2 years later, with a larger sample of 360 
patients who received the same vaccine for 
3 months compared to 339 who received the same 
antibiotic treatment, confirmed that in the first 
group, the mean number of days until presenting a 
UTI was 180 days compared to 19 days in the sec-
ond group.

To date, there are no published studies com-
paring the results of the Uromune® autovaccine 
with respect to antibiotics and collection strain 
Uromune®. In this study with a small sample of 
377 patients, the great benefit of Uromune®, both 
autovaccine and collection strain, is demon-
strated in terms of efficacy, with respect to con-
tinued treatment with antibiotics, at 3 and 
6  months of follow-up. The best results were 
obtained in menopausal women because they 
constitute the majority group of the population 
studied.

Limitations of this study were the sample size 
and the follow-up only up to 6 months. On the 
other hand, cost analysis was not calculated.

Advantages of this study were the good results 
of the vaccines in terms of efficacy and improve-
ment of quality of life, without presenting side 
effects or increasing bacterial resistance.

We recommend continuing to work on the pre-
vention of UTI with vaccines and recording the 
results in a meticulous way in a longer sample 
with a follow-up period not less than 12 months, 
with the aim of improving the quality of life of 
our patients as well as being able to establish a 
re-vaccination schedule in the most refractory 
cases.

27.5  Conclusion

 – Uromune® provided greater efficacy than con-
tinued treatment with antibiotics obtaining at 
3 months 0–1 UTI in 86.4% with autovaccine 
and 86.7% with vaccine strain collection with 
respect to 66.5% with antibiotics.

 – At 6 months of follow-up, the difference was 
even greater with 0–1 UTI in 72.8% with auto-
vaccine and 71.1% with collection strain with 
respect to 50% with antibiotics.

 – The results were similar between autovaccine 
and collection strain at 3  months but higher 
with autovaccine at 6 months.

 – Whenever we have availability in our hospital, 
we recommend using Uromune® autovaccine 
as the first option to prevent recurrent UTI.
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28.1  Introduction

Urinary tract infections (UTI) are defined as 
symptoms secondary to the growth of bacteria in 
urine culture in units greater than >100,000 CFU/
mL. They are a common reason for consultation 
in Primary Care centers and in the Emergency 
Departments. UTI affect 150 million people in 
the world each year, and in 2018  in the United 
Kingdom, 172,000 consultations were registered 
for this reason [1].

Thirty-three percent of women will have at 
least one UTI episode in their lifetime, and of 
these, up to 35% will recur within 3–6  months 
after infection. UTI are the second cause of hos-
pitalization due to infectious disease in people 
over 65 years. The most frequent bacteria causing 
UTI in young women without risk factors is 
Escherichia coli in 80%, followed by Proteus 
spp., Klebsiella pneumoniae, and Enterococcus 
faecalis in this order [1].

Uncomplicated UTI are defined as urine infec-
tions that occur in the absence of functional or 

anatomical alterations of the urinary tract. In con-
trast, complicated UTI occur secondarily to func-
tional or anatomical urinary disorders that 
facilitate the persistence, recurrence, and failure 
of treatment. The most prevalent location of UTI 
is the bladder, where they cause cystitis. Women 
can be up to 30 times more predisposed than men 
to suffer from them [2, 3].

Recurrences are classified as relapses (20%) 
and reinfections (80%). Relapses appear in the 
first weeks after the infection is cured and are 
usually caused by the same germ, indicating a 
treatment failure or the presence of an anatomical 
or functional alteration of the urinary tract. 
Reinfections consist of the appearance of two or 
more episodes in 6 months or of three or more in 
12  months and are usually caused by different 
germs [4].

The high incidence and prevalence of urinary 
tract infections cause a very high health cost due 
to absenteeism from work, the increase in medi-
cal consultations, the performance of comple-
mentary tests, emergency room consultations, 
and the use of antibiotics. The cost of treating 
UTI in the United States was estimated in 2008 at 
more than 2.5 trillion dollars [5–7].

In addition to the increase in healthcare costs 
and the worsening of the secondary quality of 
life, patients with recurrent UTI are exposed to 
the side effects of antibiotics and increased bacte-
rial resistance [8].
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The 2020 European Association of Urology 
(EAU) guidelines confirm that recurrent UTI risk 
factors are in young and premenopausal women: 
sexual intercourse, use of spermicide, a new sex-
ual partner, a mother with history of UTI, history 
of UTI during childhood, and blood group anti-
gen secretory status. These factors in older and 
postmenopausal women are history of UTI before 
menopause, urinary incontinence, atrophic vagi-
nitis due to estrogen deficiency, cystocele, 
increased post-void urine volume, blood group 
antigen secretory status, and urine catheterization 
and functional status deterioration in elderly 
institutionalized women [9].

These are the AEU recommendations based 
on scientific evidence for the prevention of recur-
rent UTI in its 2020 guidelines: to use vaginal 
estrogen replacement in postmenopausal women 
with strength rating of weak (level of evidence 
1b), to use immunoactive prophylaxis to reduce 
recurrent UTI in all age groups (level of evidence 
1a), and to use continuous or post-coital antimi-
crobial prophylaxis to prevent recurrent UTI 
when non-antimicrobial interventions have failed 
(level of evidence 1b) [9].

The treatment with Uromune® is an autho-
rized treatment in Spain since October 2010.

28.2  Literature Review

In 1986 Frey et al. prepared the first double-blind 
study on the efficacy of Escherichia coli extract 
in capsule form, taken orally for 3 months for the 
prevention of recurrent UTI.  In a group of 27 
patients, it showed a decrease in dysuria, bacteri-
uria, leukocyturia, and the need to take antibiot-
ics compared to placebo [10].

Later, Tammenn et  al. with a similar study 
observed a decrease in 12 episodes of UTI in the 
group treated with Escherichia coli extract (61 
patients) compared to 41 in the placebo group (59 
patients) at 3 months after treatment [11].

Two other studies in 1993 and 1994 reported 
by Schulman CC and Magasi P showed similar 
results regarding the reduction in the number of 
UTI and the consumption of antibiotics in 

patients treated with bacterial Escherichia coli 
extract versus placebo [12, 13].

In 2005 Bauer et al. published a study compar-
ing 231 patients treated with Escherichia coli 
extract versus a placebo group of 222, demonstrat-
ing at 12 months of follow-up that the first group 
had 14.7% less UTI than the placebo group [14].

The study by Lorenzo-Gómez et al. compared 
159 women treated for 3 months with Uromune® 
versus 160 women who followed daily treatment 
for 6  months with trimethoprim/sulfamethoxa-
zole 40/200  mg orally. The group treated with 
Uromune® had a significant reduction in UTI 
3  months after finishing treatment compared to 
the group treated with antibiotics, and this 
improvement was maintained at 9 and 15 months 
of follow-up. Three years later in 2015, the same 
authors corroborated these results with a larger 
sample of 360 women treated with the vaccine 
compared to 339 treated with the same antibiotic 
for 6 months, and they concluded that with the 
vaccine it is possible to reduce the consumption 
of antibiotics and thus not increase the bacterial 
resistance [15, 16].

28.3  Case Study

 (a) Aim and Scope
To analyze the efficacy of Uromune® in 

reducing the episodes of UTI at 3, 6, and 
12 months of follow up

We defined causes of exclusion of the 
study the presence of neurogenic bladder, 
symptomatic urinary lithiasis, ureteral cath-
eter or nephrostomy, moderate-severe uri-
nary incontinence defined as the presence of 
three or more 1-hour pad test equal to or 
greater than 50  cc, benign hyperplasia of 
prostate (BPH) in progression defined as 
patients with International Prostate Symptom 
Score (IPSS) greater than 15 despite medical 
treatment combined with alpha- blockers and 
inhibitors of 5- phosphodiesterase, BPH, and 
cystocele with post-void urine volume 
greater than 100  mL and patients with 
Bricker urinary diversion, neobladder, and 
cutaneous urostomy.
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 (b) Study Design (Table 28.1)
 (c) Results of the Study

The mean age was 73 and the range 19–97. 
The female sex represented 83% and the 
male 17%. 90% of the women were meno-
pausal (over 50 years old).

At the beginning of the treatment (0 months): 
94.4% of the patients presented between 3 and 
6 UTI.  There were patients with 9 and 10 
UTI. At 3 months after finishing treatment with 
Uromune®, 71% presented between 0 and 1 
UTI (0 UTI 44% and 27% 1 UTI). At 6 months 
of follow-up, 64% presented 0-1 UTI (0 UTI 
32% and 1 UTI 32%). Finally, at 12 months of 
follow-up, more than 60% had 0-1 UTI (0 UTI 
14% and 1 UTI 46%).

The female sex presented better results 
than the male with 73%, 65%, and 61% of 
0–1 UTI at 3, 6, and 12 months compared to 
61%, 58%, and 57% in male.

Menopausal women, that is, over 50 years 
old, had a better response at 3, 6, and 
12 months with 0–1 UTI in 74%, 66%, and 
62% compared to premenopausal women 
with 64%, 56%, and 40%.

28.4  Discussion

In our study with a large sample of 784 patients, 
the reduction of the number of UTI episodes to 

zero or one was observed in 71.7% of the patients 
treated with Uromune® at 3 months, a percentage 
that remained at 64.7% at 6 months. These results 
were similar to those published by Lorenzo- 
Gómez et  al. in 2015 with a 75% favorable 
response at 3  months with the vaccine. On the 
other hand, they are inferior to 78% of zero UTI 
at 3 months after finishing Uromune® published 
in February 2018 by Yang et al. although with a 
smaller sample of only 75 patients [17].

In October 2018, Sihrar et al. published their 
results and were superior to our study with 90.3% 
of a total of 360 patients with only up to one UTI 
12  months after the end of the treatment with 
Uromune® [18].

The selection of a comparative group of 
patients, who had received antibiotic prophylaxis 
for uncomplicated recurrent UTI for 6 months, to 
be compared with respect to the group of patients 
of our study, who followed Uromune®, was 
rejected in the design of our study due to three 
reasons: the great difficulty in obtaining data in 
the medical records because before 2010 the med-
ical records were not computerized in our hospi-
tal, the great variability in the data collection in 
terms of the antibiotic used as prophylaxis, and 
the fact that in many patients we could not obtain 
the results of the urine culture because the results 
had originated in different health centers of 
Primary Care.

28.5  Conclusion

 – Uromune® obtained a high effectiveness 
reducing UTI to 0–1  in 71.7%, 64.7%, and 
60.7% at 3, 6, and 12 months, respectively.

 – Best results corresponded were observed in 
women over 50 years old.

 – Uromune® could be considered the first choice 
in prevention of recurrent UTI according to 
the sample analyzed.

Acknowledgments No funds or financing have been nec-
essary in the development of this work.

Table 28.1 Materials and methods

Materials and methods
n = 784 patients from 2 hospitals in Barcelona, Spain
3 or more uncomplicated UTI in the previous 
12 months
Prospective evaluation along 74 months (2011–2017)
Uromune® sublingual with 2 pulsations on an empty 
stomach every 24 h for 3 months
Variables: number of UTI at the beginning, at 3, 6, and 
12 months after treatment, sex, and menopause
Effectiveness was defined in the presence of 0–1 UTI 
after treatment at 3, 6, or 12 months
Menopause was defined as woman aged 50 or over
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Impact of Recurrent Urinary Tract 
Infection on Renal Function
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José María De Dios- Hernández,  
Emilio Blanco-Tarrío,  
María Begoña García-Cenador, 
and María Fernanda Lorenzo-Gómez

29.1  Introduction

Lower urinary tract infections (UTI) usually do 
not affect renal function [1], but it has been 
described a subclinical or silent damage of the 
renal parenchyma in 30% of the cases [2, 3], 
especially if the patient has had a UTI in the pre-
vious month or in lower UTI lasting more than 

7 days [4]. Renal function alteration may carry 
important consequences and increase the risk of 
other complications, jeopardising the functional-
ity of the renal unit.

Creatinine assessment has been the most used 
test for the diagnosis of acute renal insufficiency, 
the control of both its evolution and treatment, 
given the low cost of the test and the universal 
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availability. However, it increases when an 
important renal damage has been done and the 
glomerular filtration rate has drop by half. 
Furthermore, its concentration depends on 
changes in the muscle mass.

The measurement of the glomerular filtration 
rate (GF) is a sensitive indicator of renal excretory 
function, and a descent in GF corresponds to a 
decline in renal function. The magnitude of this 
drop depends on the changes in the glomerular 
functions, turning into a reduction in the excretion 
of liquids and solutes and the progressive increase 
of creatinine, urea, and other substances. However, 
the renal reserve allows the compensation of these 
elements until a given level, and that is the reason 
for the non-lineal relationship between the 
decrease of the glomerular filtration rate and the 
increase in the solutes’ plasmatic levels [5].

29.2  Literature Review

It is well known that prolonged urinary tract 
infections in patients with anatomical or func-
tional disorders (i.e., urinary lithiasis, obstructive 
uropathy, neurogenic bladder, etc.) develop renal 
scars that later may produce renal function dis-
balance and renal insufficiency [1].

Several risk factors for the development of 
subclinical pyelonephritis have been described: 
symptoms compatible with cystitis 1 week before 
the initiation of treatment, diabetes mellitus, 
immunocompromised patients, pregnancy, pre- 
existent vesicoureteral reflux and other anatomi-
cal alterations of the urinary tract, history of 
pyelonephritis in the previous year, no symptom-
atic improvement after 3  days of treatment [6], 
children under 5  years old, and Proteus spp. 
infection [2]. However, bacterial colonisation of 
the renal parenchyma can be present without the 
existence of any of these factors.

Tubulointerstitial nephritis in the context of a 
UTI is usually related with drug treatment (70%), 
but it can also be associated with autoimmune, 
infectious, or neoplastic processes. Only a 10% of 
patients with drug-induced nephritis show the clas-
sical triad: fever, skin rash, and eosinophilia. If nec-

essary, the diagnosis can be made with a kidney 
biopsy, but it usually disappears after drug with-
drawal [7]. The extension of the damage is gener-
ally related with the host response: if it is excessive, 
acute damage develops with kidney failure; when it 
is less severe and becomes chronic, tubular atrophy, 
interstitial inflammation, and fibrosis may arise as 
a result of the injury of the pyelocaliceal system 
and the renal parenchyma [8].

Renal damage develops if the bacteria have the 
ability to infect kidney’s medulla. Although the 
mechanism is not completely understood, specific 
virulence factors could help bacterial adhesion to 
host tissues, favouring an ascending infection 
even in the absence of vesicoureteral reflux [9]. 
On the other hand, bacteria’s virulence is linked 
with surface factors (presence of fimbriae or pilli 
[1], K antigen [1], Gal and Gal-B adhesins [9]) or 
secreted factors (haemolysins, hydroxamate [1]) 
that are driven to the site of action [8].

29.3  Case Study: Variations 
in Renal Function in Patients 
with Recurrent Urinary Tract 
Infections: Solórzano Study

 (a) Aim and Scope
There is a lack of studies showing renal 

function’s variation in patients with recurrent 
urinary tract infections (RUTI). The aim of 
this study is to follow up patients with and 
without RUTI and compare their glomerular 
filtration rate (GF) at the beginning and at the 
end of this period (1 year).

 (b) Study Design and Material Methods
A multicentre prospective observational 

study was conducted in 200 adult women 
who were divided in two groups:

• Group A (GA, n  =  100): women with 
RUTI (case)

• Group B (GB, n = 100): women without 
RUTI (control)

Controls were women without RUTI fol-
lowed by their Primary Care physicians after 
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anti-incontinence surgery with suburethral 
sling performed by the urology department.

Patients under 18 years and/or with other 
urological disorders (including urinary tract 
lithiasis, intermediate-severe urinary inconti-
nence, upper and lower urinary tract tumours) 
or immunosuppressive state that could favour 
infections were excluded.

A case report form (CRF) including the 
following variables was developed: age, per-
sonal and familiar medical background, toxic 
habits, disease-free interval, urine cultures, 
serum creatinine, proteinuria, initial (GF1) 
and final glomerular filtration rate (GF2), 
and abdominal ultrasound (focusing on kid-
ney size, cortical thickness, corticomedullary 
differentiation). These variables were 
assessed at 1, 3, 6, 9, and 12 months. For sta-
tistical management of the data, an Excel 
worksheet was designed.

Glomerular filtration rate was calculated 
following the Cockcroft and Gault formula 
[10]:

[((140–age)  ×  weight)/(72  ×  Serum 
Creatinine)] × 0.85 mL/min.

Data were analysed using the NCSS 2007/
GESS 2007 statistical system (NCSS, LLC; 
Kaysville, Utah, USA). Descriptive statis-
tics, student’s t-test, chi-square distribution, 
Fisher’s exact test, ANOVA (with Scheffé’s 
method for normal samples and Kruskal- 
Wallis H test for other distributions), and 
Pearson and Spearman’s correlation studies 
were applied. p  <  0.05 was considered 
significant.

 (c) Results of the Study
Two-hundred patients were included in 

the analysis. Average age of the whole sam-
ple was 59.83 years, without statistical dif-
ferences between groups (p  =  0.08751) 
(Table 29.1).

In Group A, GF1 was higher than GF2 (98.03 
vs 80.97 mL/min). Younger patients had a higher 
GF both at the beginning and at the end of the 

study period compared to older patients 
(Fig. 29.1). For GF1, slope is −0.2401, correla-
tion −0.3621, and coefficient of variation 0.2204. 
For GF2, slope is −0.3501, correlation −0.4109, 
and coefficient of variation 0.2206.

In Group B, GF2 was higher than GF1 (91.98 
vs 88.03 mL/min). Younger patients had a higher 
GF both at the beginning and at the end of the 
study period compared to older patients 
(Fig. 29.1). For GF1, slope is −0.2402, correla-
tion −0.4097, and coefficient of variation 
0.02017. For GF2, slope is −0.1135, correlation 
−0.2019, and coefficient of variation 0.02014.

Regarding the study of secondary diagnoses in 
both groups, patients in GA were most frequently 
diagnosed with high blood pressure (HBP) than 
patients in GB, being this difference statistically 
significant. They also suffered more frequently 
diabetes mellitus (DM), and they took more fre-
quently antiplatelet/anticoagulant treatment. On 
the other hand, significant differences were found 
in the incidence of allergies, osteoarticular dis-
eases, chronic treatment with benzodiazepine/
sedative/anxiolytic and anticholinergics, gyneco- 
obstetric interventions, and smoking habit that 
were more frequent in GB (Table 29.2).

HBP was more frequent in older patients in 
both groups (slope −0.0078, correlation −0.2102, 
coefficient of variation 0.04012  in GA; slope 
−0.0071, correlation −0.1821, coefficient of 
variation 0.0234 in GB).

In GA, mean GF1 was lower in those patients 
with HBP (92.34  mL/min) than without HBP 
(111.65  mL/min). The same trend was found 
regarding mean GF2 comparing patients with 
HBP (78.03 mL/min) towards those without HBP 
(95.62 mL/min). Differences in mean GF1 were 
not significant between patients with (87.03 mL/
min) and without HBP (89.03  mL/min). 

Table 29.1 Age in both groups

Group Mean SD Median Range
GA 60.48 0.2684 62 28–85
GB 59.54 0.7521 59 34–81

29 Impact of Recurrent Urinary Tract Infection on Renal Function



220

Figure 29.2 shows the relationship between HBP 
and glomerular filtration rate at the beginning 
(GF1) and at the end (GF2) of the study period in 
both GA and GB.

29.4  Discussion

Following up the patients during a year, the 
decrease in GF is greater in patients with RUTI 
than in those treated for other reasons (in this 

case, stress urinary incontinence [SUI]). 
Although other comorbidities like high blood 
pressure could influence these results, we did 
not find significant differences in the group 
treated for SUI.

The Cockcroft-Gault formula was developed 
in 1973 using data from 249 men with creatinine 
clearance from approximately 30–130  mL/m2 
[10]. Given that it has not been expressed using 
standardized creatinine values and it is not 
adjusted for body surface area, this formula is 
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Fig. 29.1 Correlation of age and glomerular filtration 
rate at the beginning (GF1) and at the end (GF2) of the 
study period in patients with recurrent urinary tract infec-

tions (GA) and in control patients (GB, women without 
recurrent urinary tract infections)
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Table 29.2 Distribution of secondary diagnoses, concomitant drug treatment, gynaeco-obstetric background, and 
smoking habit in both groups

GA, % GB, % p
Allergies 23.14 34.00 0.0022
Deliveries
   Eutocic 21.43 77.00 0.0001
   Dystocic 2.86 8.67 0.0094
   None 7.43 14.33 0.0049
Previous hysterectomy 18.57 17.33 0.2240
Previous curettage 3.14 29.33 0.0001
HBP 41.43 22.67 0.0001
DM 10.57 8.67 0.1862
Osteoarticular diseases 30.29 47.67 0.0001
Chronic treatment with benzodiazepine/sedative/anxiolytic 36.29 52.00 0.0001
Anticholinergic treatment 0.00 25.33 0.0001
Antiplatelet/anticoagulant treatment 20.86 14.33 0.0314
Smoker 10.57 51.33 0.0001

DM diabetes mellitus, GA group A, GB group B, HBP high blood pressure

used for research purposes only. The best way to 
determine drug dosing is with the CKD-EPI 
Creatinine Equation (2009) or the MDRD study 
[11, 12].

During usual renal ageing, nephrons are lost, 
and both glomerulosclerosis and tubulointersti-
tial fibrosis develop; in consequence, renal fail-
ure could result due to a minimal aggression by 
an inadequate compensation. Furthermore, this 
failure is greater in the elderly patients. Renal 
function decline is 3.5 times greater in patients 
over 70  years old, reaching 5 times in patients 
over 80 years old. This could explain the lower 
GF in older patients compared to younger patients 
in both groups (including patients without RUTI). 
In addition, all risk factors for renal function 

impairment are emphasised in the ageing kidney: 
drug-induced damage by antibiotics (i.e. amino-
glycosides) and non-steroidal anti-inflammatory 
drugs (usually taken during UTIs) and 
 hypovolemia (due to a low intake or an increased 
liquid loss) [13, 14].

Infection-induced renal damage can be 
explained in three stages [1, 15]:

• The bacteria stimulate the urothelium to pro-
duce inflammation mediators.

• The mediators (cytokines and interleukins) 
concentrate in the site of infection.

• The intensity of the inflammatory reaction 
influences the replacement of the damaged 
renal tissue.
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29.5  Conclusion

Differences in renal function were found between 
patient with and without recurrent urinary tract 
infections. High blood pressure may act as an 
independent factor in both groups. Further study 
is needed to confirm these results.
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Connective Tissue Manipulation

Emel Sönmezer, Fulya Dökmeci, 
Mehmet Murat Seval, and Ş. Esra Çetinkaya

Connective tissue manipulation (CTM) is a 
manipulative treatment method that differs from 
traditional massage in terms of technique and 
physiological effects [1, 2]. It includes many 
manipulative maneuvers for diagnosis and treat-
ment. CTM is characterized by a strong pull 
applied to ligaments and subcutaneous tissues. 
This technique is used by physiotherapists to 
treat somatical and visceral diseases [2]. CTM 
was developed by Elizabeth Dicke, who had suf-
fered from low back pain. Dicke felt tingling and 
warmth in her leg with endarteritis obliterans 
after an intense stroke. She applied CTM to her 
lower back area for the low back pain. She 
noticed that blood flow increased with regular 
treatment and improved and completely removed 
gangrene. In this manner, the technique was dis-
covered, developed, and used today. Dicke shows 
that patients with visceral organ dysfunction have 
stiff connective tissue areas. It is accepted that 
treatment given to the visceral organs can be per-
formed to treat these stiff areas [1, 3–5]. CTM, 
which is used with a pull stroke applied to con-
nective tissue, is a reflex treatment technique to 

restore the balance of the autonomic nervous sys-
tem and stimulate nerve endings [1].

Tractions of the skin should be performed in a 
special sequence and in accordance with its ana-
tomical structure [2]. This stimulus created by 
tractions is applied to the reflex areas known as 
Head zones [1–3]. Henry Head defined Head 
zones as locations where pain, heat, cold, pres-
sure, and extreme sensitivity to touch can occur 
within the dermatomes that are suitable for seg-
mental innervation of the affected organ [1, 2, 
5–7]. Head’s Connective Tissue Zones share the 
same spinal segment as their related organ or 
physiological function [8]. It has been stated that 
these zones appear to be indrawn and feel tight or 
adherent between the dermis and fascia in a 
chronic condition and or are “puffy” and swollen 
between the dermis and hypodermis in acute con-
ditions [2, 3].

They are zones that show hypersensitivity and 
increased tone, especially in the muscles of the 
thoracolumbar region, in accordance with the 
segment of the dysfunctional organ [1, 9].

30.1  Treatment Mechanism 
of Connective Tissue 
Manipulation

Although the therapeutic mechanism of CTM has 
not been fully clarified, the most common view on 
this issue has been associated with embryological 
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development. It is known that body parts inner-
vated by the peripheral nervous system show a 
segmental distribution due to embryological 
development [1, 10]. Dermatomes and myotomes 
innervated at the same level of the medulla spina-
lis with the organ with the impaired function may 
reflect this disorder in the form of tension in the 
skin and subcutaneous tissues [1, 4, 10]. CTM 
application to the affected dermatome creates a 
reflex effect in the relevant organ innervated from 
the same segment as the dermatome [5, 11]. The 
therapeutic effects that are achieved occur as a 
result of blood flow changes in deep tissue or of 
the suppression of pain. This connection between 
deep and superficial tissue is provided by neural 
mechanisms known as cutaneo-visceral reflexes, 
including autonomic pathways and rich somatic 
sensory plexuses in the skin and subcutaneous tis-
sues. CTM can be distinguished from traditional 
massage by this direct effect on the autonomic 
nervous system [10]. The goal is to treat somatic 
and visceral disorders with the local or reflex 
effects of CTM [10].

CTM is a reflex therapy in which pull strokes 
are applied to the connective tissue interfaces in 
the skin to stimulate autonomic nerve endings in 
order to regulate the balance between the sympa-
thetic and parasympathetic parts of the autonomic 
nervous system [2]. These pulls are applied very 
specifically to the points of attachment of the fas-
cia to the bone or to areas where the fascia is 
superficial. Following pulling, a characteristic 
“cutting sensation” occurs in that area, which is a 
sign that the fascial layer is stimulated. The inten-
sity of the touch is modified in such a manner that 
it does not cause any discomfort such as pain in the 
patient [2]. Simultaneously, this strong cuteneal 
mechanoreceptor stimulation generated by CTM 
also activates the gate control mechanism [1, 2, 5].

30.2  Physiological Effects 
of Connective Tissue 
Manipulation

CTM has local and general effects. Stimulation 
applied to the skin creates friction effects in the 
superficial fascia, and mechanoreceptors are stim-

ulated [2]. It is a method used to evaluate the 
changes in the Head zone objectively and to iden-
tify autonomic dysfunction and the factors that 
cause this dysfunction by associating them with 
any symptoms. These determined regional areas 
are then used as treatment areas [8]. It has been 
demonstrated that glycosaminoglycan formation 
increases through fibroblasts, which are responsi-
ble for soft tissue healing and remodeling. 
Connective tissue flexibility returns to normal, 
mobility increases, and responses to exercise 
improve [2, 4]. An increase in plasma myoglobin 
(transient) and β-endorphin concentration also 
occurs [2]. Pull strokes cause mast cells to release 
histamine and similar substances, which upon 
releasing from deep structures trigger axonal 
reflexes and increase the circulation in the skin 
locally. With increased circulation, recovery 
accelerates, collateral circulation increases, and 
muscle spasms decrease. Accordingly, pain is 
reduced and restoration of normal function is pro-
vided [2, 4–6]. When the skin is moved in a par-
ticular direction over the facial sublayer, a shear 
force is generated at the tissue interfaces. These 
stimulate the blood vessels innervated by the 
autonomic nerve endings. It is thought that the 
effect of CTM on the autonomic nervous system 
occurs through the autonomic nerve endings 
located at the level of capillary vessels underneath 
the submucosa. Its effect is postulated to be both 
segmental and supra-segmental. By providing a 
more balanced autonomic system, it may have a 
regulatory effect on sleep patterns, mood, energy 
levels, and endorphin release [12]. The effect of 
CTM is not only observed at the treatment site but 
also through the cutaneo-visceral reflex, as well as 
on the visceral organ which is reflexively inner-
vated by the same spinal segment as the derma-
tome being manipulated. CTM treatment may 
improve the hydration and texture of the skin by 
increasing the capillary circulation of all related 
structures leading to an improved muscle tone and 
improved visceral function. Patients treated with 
CTM usually report a reduction in pain and tissue 
stiffness. Hence, in cases of persistent nerve root 
pain, stiff joints, chronic postoperative pain, and 
vaginal atrophy, CTM is thought to be an effec-
tive, alternative treatment option.
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Clinical studies exist in the literature regard-
ing the physiological effects of CTM on patients. 
Kisner and Taslitz [13] demonstrated that CTM 
produces an increase in sympathetic activity and 
this effect was found dominantly on diastolic 
blood pressure rather than systolic blood pres-
sure. Horstkotte et  al. [14] reported in their 
experimental study on peripheral blood flow that 
there was a sudden decrease in blood flow fol-
lowed by an increase after 2  weeks. In another 
study, it was reported that there was a visible red-
ness on the skin and a significant increase in skin 
temperature (measured by thermography) in the 
area where CTM was applied, lasting for at least 
1 h and 15 min after the treatment [15]. Akbaş 
et al. [16] measured the acute effects of CTM in 
young adults without organic dysfunction on the 
respiratory rate (RR), heart rate, systolic and dia-
stolic blood pressures (SP/DP), oxygen satura-
tion (OS), and body temperature. It was observed 
that CTM initially maintained an acute suppres-
sion effect on the sympathetic nervous system in 
a young patient. In one case study, it was reported 
that in a patient who had developed facial paraly-
sis after orthognathic surgery due to soft tissue 
compression, CTM improved the patient’s 
venous-lymphatic circulation and increased the 
healing of nerve damage [17]. Castro-Sanchez 
et al. performed a study to investigate the effects 
of CTM in patients with peripheral arterial dis-
ease [18]. They concluded that CTM improved 
blood flow, foot temperature, and oxygen satura-
tion as well as walking distances. The mechanism 
of the therapeutic effects of CTM is summarized 
as follows: CTM creates local mechanical effects 
on mast cells and fibroblasts in connective tissue 
and reveals reflex mechanisms that cause vasodi-
lation by reducing sympathetic activity. As a 
result, circulation in related tissues increases, 
including in the parasympathetic ganglion, which 
increases circulation throughout the body [3]. 
Such an increase in circulation also accelerates 
wound healing, increases collateral circulation, 
normalizes or increases the flexibility of the con-
nective tissue, improves the response to exercise, 
reduces muscle spasms, and ensures that there is 
balance in the autonomic nervous system [1, 10]. 
The most important feature that distinguishes 

CTM from other manual treatment methods is 
that it has a therapeutic effect by playing a bal-
ancing role in the autonomic nervous system [2].

30.3  Principles of Connective 
Tissue Manipulation 
Treatment

The pull force applied to the skin should be 
selected according to the underlying layer. This 
creates a shear force that stimulates mechanore-
ceptors at the tissue interfaces. In addition, this 
pull force stimulates mast cell secretion of hista-
mine, nitric oxide, vasoactive intestinal polypep-
tide (a vasodilator), and heparin [19]. CTM 
application with an appropriate technique usually 
produces a triple reaction of swelling, or redness 
and swelling, without causing any skin irritation 
and discomfort.

Treatment starting from the top of the sacrum 
(bladder zone) is suggested to desensitize the 
skin area which is reflexively connected to the 
parasympathetic nervous system [1, 2, 10]. 
Hence, the effect of CTM begins to rebalance the 
autonomic nervous system in the desired direc-
tion. Commencing from this site is also assumed 
to reduce potential side effects, such as dizziness, 
sweating, fainting, extreme tiredness, irritability, 
and restlessness. With CTM application, tissue 
interfaces are targeted using an appropriate pat-
tern to achieve fascial stimulation. It is applied to 
the deep fascia of the fascial stroke on the target 
tissue with a pull force that potentially affects the 
autonomic nervous system [1, 2]. The strokes are 
applied in places where the deep fascia lies under 
the skin instead of under muscle. This reduces 
any adverse reaction and also provides the best 
clinical effect in the fewest possible treatment 
sessions. If the stimulation has the correct effect, 
the patient should feel a painless but sharp (or 
“cutting”) sensation [1, 2, 10].

Physiotherapists should be mindful regarding 
some conditions so as to provide the appropriate 
treatment effects of CTM strokes. The therapist’s 
hand position is important to ensure sufficient 
and appropriately directed traction at the tissue. 
The pad of the longest (usually middle) finger 
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should be used to provide the most effective 
stroke. Additionally, since the aim of the treat-
ment is to reach the fascial interface, a special 
stroke pattern should be used [1, 10].

Another important issue is the correct deter-
mination of the treatment area. Once the symp-
tomatic or asymptomatic Head zones are 
detected, they are linked to any symptoms to 
identify the dysfunction. Treatment should be 
planned considering any contraindications. If the 
patient has unstable blood pressure/heart condi-
tions, acute inflammation, infection, hemorrhage, 
early or late stage pregnancy, malignancy, is 
menstruating or using anxiolytic drugs, CTM is 
contraindicated [1, 10].

The physiotherapist who performs this manip-
ulation should have skilled training to provide 
safe and effective treatment. CTM activates the 
segmental reflexes through the traction of the 
skin and subcutaneous tissues in the same spinal 
zone. This manipulation ensures a balance 
between the sympathetic and parasympathetic 
nervous systems when these are overactive and 
hypersensitive. The end result is an improvement 
of conditions of organic dysfunction and circula-
tion [1].

30.4  Literature Review

In the literature, there is only a limited number of 
well-designed studies providing consistent evi-
dence regarding the objective outcomes of CTM 
treatment. Bakar et al. compared the short-term 
effects between classic massage and connective 
tissue massage on pressure pain threshold and 
muscle relaxation response in patients with 
chronic neck pain. This study showed that while 
one CTM treatment session had demonstrated a 
relaxation response, one classic massage session 
had also produced a decrease in pain [20].

In another study comparing CTM and abdom-
inal massage in chronic constipation, it was 
observed that both techniques were effective, but 
one was not superior to the other [21]. Çelenay 
et al. showed that CTM applied in chronic lower 

back pain was superior to placebos in terms of 
pain, mobility, and well-being [22]. A similar 
result in pain relief with CTM was also revealed 
when applied to patients with migraine [6, 11]. 
Çıtak-Karakaya et  al. compared the effects of 
combined ultrasound versus KDM in patients 
with fibromyalgia. Based on the short- and long- 
term results of this study, improvement in pain, 
which is the main symptom of fibromyalgia, was 
noted when applying CTM [6].

In another study investigating its effect on 
dysmenorrhea, it was concluded that CTM appli-
cation improves menstrual pain and increases the 
quality of life of patients [23].

When the literature was searched, evidence 
was found such that autonomic dysfunction, par-
ticularly activation of the sympathetic nervous 
system, may play a role in the emergence of 
pressing urgency, one of the main complaints in 
an overactive bladder. Reduced sympathetic tone 
in women with OAB may explain the decrease in 
maximal bladder capacity. The decrease in sym-
pathetic neural activity that accompanies the sen-
sation of urgency may be related to the 
pathophysiology of OAB [24, 25]. However the 
efficacy of the treatment strategies for these alter-
ations in patients with OAB syndrome is not 
studied. Besides there has been no research that 
examines the effects of applying CTM on auto-
nomic innervation of the bladder.

Differences in sympathetic nervous system 
function have been demonstrated in OAB patients 
a few minutes after the onset of urgency and after 
voiding [26]. The lower urinary tract is inner-
vated by complex integrated afferent and efferent 
peripheral neural circuits and somatic neurons, 
including the sympathetic and parasympathetic 
nervous system [27]. The sympathetic nervous 
system stimulates urethral sphincter closure and 
relaxation of the detrusor muscle during bladder 
filling. While the parasympathetic nervous sys-
tem relaxes the urethral sphincter simultaneously, 
it is responsible for the contraction of the detru-
sor muscle during micturition [27].

Non-pharmacological treatment methods, 
such as lifestyle changes, bladder training, pelvic 
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floor muscle exercises, electrical stimulation, and 
neuromodulation, have been proven to be 
 effective methods in the treatment of OAB [28, 
29]. Moreover, reflex manual treatment and 
somatic stimulation methods have been used to 
treat an overactive bladder [30, 31]. In a number 
of studies, somatic stimulation has been used for 
the treatment of dysfunctions of the urinary blad-
der. For example, acupuncture, transcutaneous 
electrical stimulation, and perineal massage ther-
apies have successfully been used to treat an 
overactive bladder [30].

The first study aiming to influence bladder 
functions through the cutaneous-visceral reflex 
was carried out by Sato et al. [32]. In this study, 
the effects of mechanical or thermal stimulation 
of perineal skin on a full and empty bladder of 
cats were investigated. As a result of this study, it 
was shown that these stimulations activate the 
empty bladder but have an inhibitory effect in the 
full bladder. This effect has been attributed to 
noxious stimulation having had a stronger effect 
than non-noxious stimulation in this cutaneo- 
visceral reflex. Since the perineal area is the most 
effective area for stimulation among various 
areas of the skin, it was assumed that this effect 
created by somatic stimulation through the lum-
bosacral cord was stronger [32, 33].

In another study, the effect of smooth perineal 
massage with an elastic roller was investigated in 
patients with nocturia. According to the results of 
this study, gentle perineal stimulation produced 
an improvement of nocturia in elderly women 
with an overactive bladder [34].

Considering the effect of the autonomic ner-
vous system on the pathogenesis of OAB, it can be 
assumed that CTM can have a therapeutic effect 
by playing a regulatory role in the autonomic ner-
vous system, similar to somatic treatments. This 
therapeutic effect may occur as a result of a seg-
mental effect, such as increasing circulation or 
improving bowel function, or a suprasegmental 
effect in which CTM modulates sympathetic back-
ground tone, such as relief or sympathetically sus-
tained pain or anxiety, by stimulating the 
cutaneo-visceral reflexes via CTM.

30.5  Case Report: Connective 
Tissue Manipulation: Does It 
Have a Role in the 
Management of Women with 
Severe Urodynamic Urgency 
Urinary Incontinence? (Case 
Study)

Connective tissue manipulation can be used in 
many different pathological conditions, such as 
migraine, constipation, dysmenorrhea, and 
peripheral arterial disease [2, 6, 35, 36]. However, 
to date there has been no research that examines 
its efficacy on autonomic innervation of the blad-
der. We aimed to examine the acute effects of 
CTM on detrusor contractions during ambulatory 
urodynamic monitoring in women with severe 
urodynamic urgency urinary incontinence.

A 69-year-old female patient had eight preg-
nancies, three living children, with the highest 
birth weight of 3500 g. The cough test was nega-
tive in the patient with a muscle strength of 2 on 
the modified Oxford scale. The patient’s PFDI 
total score was 79.16. The OAB-V8 score was 19 
and the IIQ7 score was 9. The patient had been in 
menopause for 19 years, and her complaints con-
tinued for 5 years. She had been treated with sev-
eral different pharmacological and 
non-pharmacological treatment agents. After 
these therapies, her complaints returned. Because 
she had a refractory overactive bladder, doctors 
made an ambulatory urodynamic evaluation deci-
sion. She was admitted with severe UUUI symp-
toms and underwent ambulatory urodynamic 
monitoring AUM (LUNA ambulatory monitoring 
recorder (MMS™)) with a standardized protocol 
[37]. At the end of the first voiding cycle during 
AUM, a case (pad test: 110, 230, 380 g) detected 
to have multiple phasic detrusor contractions led 
to the decision to perform CTM without remov-
ing the urodynamic catheters.

Connective tissue manipulation was per-
formed on the patient’s lumbosacral and lower 
abdominal region for approximately 15  min by 
the same physiotherapist without removing the 
urodynamic catheters.
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CTM was applied to the basic, thoracic, and 
pelvic sections for dysfunctions involving the 
pelvic organs. The physiotherapist initiated CTM 
using the index and middle finger of one hand, 
alternating between the middle and ring fingers. 
The fingers were placed on the skin at an approx-
imately 45-degree angle and moved to cause 
gentle mechanical fascial strokes [19].

Demographic variables and the results of the 
urodynamic evaluations of the case are shown in 
Table 30.1.

Although number of urgency did not change 
after CTM application, the number of detrusor 
contractions and incontinence had decreased 
remarkably. It was observed that the duration of 
the patient’s maximum detrusor contraction and 
urgency incontinence episodes decreased after 
CTM during her second micturition cycle on 
AUM. Moreover, the number of detrusor overac-
tivity amplitudes, the duration of detrusor overac-
tivity, and pad weights decreased the CTM during 
the second micturition cycle on AUM (Fig. 30.1).

This case report demonstrates that a woman 
with severe urodynamic urgency urinary inconti-
nence saw an improvement in OAB with CTM 
treatment without behavioral or pharmacologic 
therapy. The treatment given to the patient pro-
duced no side effects. Based upon the results of a 

literature search, this is the first report showing 
the acute physiological effects of CTM on 
patients with urgency incontinence. Additionally, 
the results of our study are very important to 
explain the mechanism of how CTM affects 
detrusor overactivity. In this study, every param-
eter evaluated with AUM significantly decreased 
with CTM treatment. This acute effect in detrusor 
overactivity can be explained in two possible 
ways. The first possible reason is the regulatory 
role in the autonomic nerve system of CTM. CTM 
performed on the skin stimulates autonomic 
reflexes via connective tissue interfaces. These 
reflexes are the mechanism through which CTM 
zones occur, and they are used to produce the 
powerful effects of CTM.  Therefore, the treat-
ment area played a critical role in the response to 
treatment.

In our study, treatment started at the apex of 
the sacrum. This zone is also the “bladder zone,” 
which is reflexively linked to the parasympathetic 
nervous system [1]. This manipulative therapy 
technique utilizes connective tissue reflex zones 
to rebalance the parasympathetic and sympa-
thetic systems in the desired direction with the 
aim of inducing segmental and supra-segmental 
reflex effects on the visceral and hormonal sys-
tems [8]. In our study, after applying CTM to the 
lumbosacral and pelvic regions, observed AUM 
findings during the second voiding cycle of the 
women after CTM highlights the apparent regu-
latory role of CTM on autonomic innervation of 
the bladder.

The second possible way in inhibited detrusor 
overactivity is the impact on the inner organs, 
which is caused by the awakening of the cutane-
ous visceral reflex. A cutaneous stimulus pro-
vides the releasing effect by going to the 
sympathetic ganglion and then to the spinal cord 
at the posterior nerve root of the spinal cord 
through the stimulus of sense nerves. Thus, the 
hyperactivity related to the visceral organ and 
being carried by small diameter nerve fibers is 
inhibited [31, 33]. The causes of overactive blad-
der have not been clarified. Theoretically, never-
theless, increased afferent nerve activity, 
decreased inhibitory control in the CNS, and 
increased sensitivity of the detrusor to efferent 

Table 30.1 Demographic variables and AUM data of 
cases

Age 69
BMI 26.5

Before 
CTM

After 
CTM

Number of urgency 5 5
Number of incontinence 7 (UI: 7, 

SI: 0)
2 (UI: 2, 
SI: 0)

Number of detrusor 
contraction:

10 2

Max. detrusor overactivity 
amplitude, cm H2O

169 63

Mean detrusor overactivity 
amplitude, cm H2O

101 43

Max. duration of detrusor 
overactivity, s

27 22

Mean duration of detrusor 
overactivity, s

20 14

Pad test, g 200 130
Test duration (min) 100 120
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stimulation may be involved [38]. In our study, 
the application of CTM to the pelvic and lumbo-
sacral regions consists of mechanical somatic 
stimulation. This stimulation may stimulate the 
spinal opioidergic system and inhibit the micturi-
tion reflex. Therefore, CTM treatment may also 
relieve the sense of urgency as well as the sense 
of pain and pressure during urgency.

The results from this study are promising 
regarding the efficacy of the CTM approach on 
women with severe urodynamic urgency urinary 
incontinence. The results of the AUM findings 
after CTM show the emphasis on the apparent 
regulatory role of CTM in the autonomic inner-
vation of the bladder. CTM provides a reflex 
effect on the autonomic nervous system by 
manipulating the fascial layers. Further random-
ized and controlled studies are needed to under-
stand fully the physiological mechanisms and 
efficacy of CTM in patients with OAB.
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Interaction of Abdominal 
and Pelvic Floor Muscles

Alice Carvalhais, Thuane Da Roza, 
and Renato Natal Jorge

31.1  Introduction

Physical activity, from daily activities to sports or 
exercise practice, increases intra-abdominal pres-
sure (IAP) and impact loading on the pelvic floor 
muscles (PFM) [1, 2]. The IAP is modulated by 
the muscles surrounding the abdominal-pelvic 
cavity, which is the diaphragm, the abdominals 
(Abd), multifidus, and the PFM [3, 4]. When the 
IAP is raised, the connective tissue of the liga-
ments and fascias and the PFM act to counteract 
the downward displacement of the organs and to 
ensure the necessary urethral closure to prevent 
urine leakage.

Synergetic activity between the PFM and the 
Abd muscles has been studied for more than two 
decades [5], and the issue is an ongoing discus-
sion. Until now, the number of studies on this 
specific topic is small, and the sample size of the 
majority of them is also small. A systematic 

review performed by Bø et al. [6] aimed to inves-
tigate the scientific evidence for the effectiveness 
of transversus abdominis muscle (TrA) training 
alone or in combination with PFM training to 
treat urinary incontinence (UI) in women. Five 
studies [5, 7–10] were included, and all were 
conducted with healthy volunteers. The authors 
concluded that there is evidence that a co- 
contraction between TrA and the PFM occurs in 
asymptomatic women, but they believed that it 
can be lost or altered in women with UI.  Ten 
years later, Ferla et al. [11] confirmed the results 
found by Bø et al. [6], where they also found sci-
entific evidence of the synergetic contraction 
between the Abd and the PFM in healthy women. 
Recently, a systematic review with meta- analysis 
investigated the co-contraction between Abd and 
PFM including women with and without pelvic 
floor disorders [12]. Five of the 20 studies 
included were selected for the meta-analysis. The 
sensitive analysis showed that co-contraction 
between the TrA and PFM is higher in asymp-
tomatic than in symptomatic women. 
Furthermore, women with pelvic floor disorders 
had increased co-contraction of the rectus 
abdominis muscle (RA), internal obliques mus-
cle (IO), and external obliques muscle (EO), sug-
gesting an altered muscle mechanism pattern.

Synergism between PFM and the diaphragm 
is less studied. Thompson et  al. [13] measured 
the costal diaphragm and intercostal muscles in 
healthy continent women using EMG surface 
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electrodes and found a significant increase in 
Abd muscle activation with a voluntary PFM 
contraction. Since the diaphragm closes the pel-
vic cavity cranially, this muscle responds to 
changes in IAP through breathing patterns in step 
with PFM. During breathing and coughing, a par-
allel cranio-caudal movement was observed in 
healthy women [14]. Hodges et al. [15] reported 
that the PFM have a greater increase in activity 
during expiration, and Neumann et al. [9] demon-
strated PFM activation during forced exhalations. 
In agreement with this data, Talasz et  al. [16] 
found that women with stronger PFM were able 
to exhale more efficiently during forced 
expiration.

It is understood that muscle activation is dif-
ferent from muscle strength. While the PFM acti-
vation gives a qualitative description of the 
muscle activation pattern, the strength demon-
strates the capacity of the PFM to generate force 
[17]. Data from transperineal EMG demonstrated 
a weak correlation with measures of PFM 
strength such as manometry and dynamometry 
[18]. To the best of the authors’ knowledge, only 
two studies have looked at the correlation 
between the PFM with muscles of the abdominal 
cavity in terms of strength rather than muscle 
activation. Zachovajeviene et al. [19] carried out 
a study aimed to identify functional association 
between PFM, diaphragm, and trunk muscles. 
This study was conducted with 81 men before 
radical prostatectomy. While a positive and 
strong correlation between PFM and diaphragm 
strength was found (r  =  0.79), the correlation 
between PFM with TrA was low (r  =  0.31). 
However, no data regarding individual character-
istics or continence status was provided. Recently, 
the same authors performed a prospective study 
analyzing the effect of three different interven-
tions—(1) PFM training, (2) Abd muscle train-
ing, and (3) diaphragm muscle training – on PFM 
strength and endurance among incontinent men 
after radical prostatectomy [20]. The findings 
after a 6-month follow-up showed that the PFM 
training group had the greatest increase in PFM 
strength, and the diaphragm muscle training 
group had the best improvement in the PFM 
endurance. Unfortunately, despite having the 

same frequency and duration of the sessions for 
the three groups, only some sessions were super-
vised. Thus, it is not possible to guarantee that 
the protocol was completely respected by all 
individuals. Only one study was performed with 
female athletes (n  =  20 continent and n  =  20 
incontinent), and the authors found a positive 
moderate association between PFM and Abd 
strength in both continent (r = 0.496) and incon-
tinent athletes (r = 0.577) [21].

Besides having few studies regarding the rela-
tionship between PFM and Abd muscle strength, 
none of them performed an analysis to consider 
the PFM, the diaphragm, and the Abd muscles 
separately (superficial and deep). Therefore, to 
verify this relationship, we conducted this case 
study.

31.2  Case Study: Is There Any 
Relationship Between Pelvic 
Floor Muscles 
and Superficial and Deep 
Abdominal Muscle Strength?

 (a) Aim and Scope
We aimed to analyze the association 

between the PFM strength with the strength 
of the respiratory diaphragm and superficial 
and deep Abd muscles, in continent and 
incontinent women.

 (b) Study Design and Materials and Methods
This was a cross-sectional study in 32 

continent and 16 incontinent women.
Selection criteria were nulliparous women 

aged more than 18 years old. The incontinent 
group presented symptoms of stress 
UI. Subjects were excluded if they reported 
back, pelvic, or hip pain, were diagnosed 
with neurological or respiratory disease, uri-
nary tract or vaginal infection, or pelvic 
organ prolapse. Additional exclusion criteria 
were menstruation on the day of assessment, 
inability to perform a correct PFM contrac-
tion, and inability to insert or maintain the 
vaginal probe due to pain or discomfort.

The International Consultation on 
Incontinence (ICIQ-UI-SF) assessed the 
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continence status and the type of urinary 
incontinence [22]. Stress UI was assigned to 
participants with positive responses to invol-
untary loss of urine associated with cough-
ing, sneezing, effort, or physical exertion 
[23]. If no involuntary loss of urine was 
reported, the women was classified as conti-
nent. The ICIQ-UI-SF has been translated 
into the Portuguese language and validated 
by Tamanini et al [24].

PFM strength was assessed by manome-
try using the Peritron Perineometer 9300 
(LABORIE Medical Technologies Canada 
ULC.), which has been found to be a reliable 
method of measuring PFM strength [25]. 
The vaginal probe was covered with a con-
dom. Before insertion, the device was zeroed. 
The participant inserted the probe herself, 
until 2  cm remained outside the introitus 
[26]. An inward and posterior movement of 
the probe was monitored in all measurements 
to ensure the correct contraction of the PFM 
[27]. After insertion of the probe, the partici-
pants were instructed to relax the PFM, and a 
rest period was given. After zeroing, the 
women were asked to perform a maximal 
voluntary contraction (MVC) and hold it for 
3  s, and the peak value was recorded 
(cmH2O). This procedure was repeated three 
times, and the mean value was used as a mea-
sure of PFM strength [28]. To prevent muscle 
fatigue, a rest period was given after every 
contraction. Participants were instructed to 
breathe normally during the PFM contrac-
tions. We used standardized instructions for 
all participants: “Use your PFMs as if you 
want to stop urination and contract as hard as 
you can, hold for three seconds and then 
relax and breathe normally.” We allowed a 
small visible in-drawing of the abdominal 
muscles, as long as the pelvis was not tilted 
[29]. Since SUI usually occurs in an upright 
position, all measurements except isokinetic 
measurements were performed while stand-
ing [30].

Maximal expiratory pressure (MEP) was 
used as a measure of TrA and IO strength 
[31]. Maximal inspiratory pressure (MIP) 

was used as a measure of the strength of the 
respiratory diaphragm [32]. MEP and MIP 
measures have been described as simple, 
noninvasive, and well-tolerated maneuvers 
of neuromuscular function of the respiratory 
muscles. MIP and MEP were measured 
(cmH2O) using a handheld mouth pressure 
meter MicroRPM (CareFusion Micro 
Medical, Kent, UK), a one-way inspiratory 
or expiratory valve, with a single-use bacte-
rial filter tube mouthpiece. Measurements 
were conducted according to the American 
Thoracic Society/European Respiratory 
Society standards [32]. A standard protocol 
was used including standardized, verbal 
instructions. Demonstration of the procedure 
and practice test was performed before 
obtaining the measures. The subjects were 
asked to not move the trunk in order to reduce 
the action of the RA and EO muscles. MIP 
was measured from residual volume after 
maximal expiration. MEP pressure was mea-
sured from total lung capacity after a maxi-
mal inspiration. There was a 1-min rest 
between each maneuver. The nose was closed 
with a nose clip throughout the effort. The 
maximum value of three maneuvers that var-
ied less than 20% was used. High reliability 
for MIP measurement has been reported 
[33]. No reliability values for MEP have 
been found.

Isokinetic dynamometry evaluated the 
superficial Abd strength (RA and EO). Trunk 
flexor muscles strength was evaluated using 
a Biodex System 4 Pro dynamometer (Biodex 
Corp., Shirley, NY), coupled with the trunk 
extension-flexion component, a specific 
module moving in the sagittal plane. 
Isokinetic dynamometry has been shown to 
be a reliable method for measuring trunk 
muscles strength in healthy individuals [34]. 
Peak torque (Newton-meters (Nm)) of trunk 
muscle flexors was used as a surrogate mea-
sure of superficial Abd [34, 35].

Each subject was seated on a chair with 
her body strapped to the back of the chair. 
The fixed axis of the machine was aligned at 
the intersection point of the mid-axillary line 
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and the lumbosacral junction (L5-S1), to iso-
late back movement [36]. The heels were 
placed against the footplate heel cups. The 
lower limbs and trunk were stabilized from 
top to bottom, in order to isolate back move-
ment and to reduce potential movement of the 
pelvis and lower extremities, by (1) cervical 
pad at the posterior region of cervical spine, 
(2) scapular pad was positioned at the level of 
the scapula, (3) two pads stabilize the trunk 
anteriorly at the anterior part of the shoulder, 
(4) a pelvic belt was tightened across the top 
of the anterior superior iliac spines, and (5) 
the lower limbs were fixed with thigh and feet 
pads. Spinal range of motion 60° was set 
from −10° to 50°, 0° = vertical position. The 
angular velocity was set at 60°/s. The partici-
pants performed the test using two trials of 
ten consecutive repetitions [37].

All subjects performed a trial to familiar-
ize and warm-up before formal testing. 
Starting position was the maximal extension 
position. Subjects were verbally encouraged 
during the test to move as fast as possible and 
to exert the maximal force through the entire 
range of motion for all repetitions.

All the evaluations were performed 
according to specific established guidelines, 
and the evaluator was blind to continence 
status.

For the statistical analysis, the Chi-square 
test and the Mann-Whitney test were used for 
comparison between continent and inconti-
nent groups, as appropriate. The Spearman 
correlation test was applied to analyze the cor-
relation between variables. A p-value <0.05 
was considered for statistical significance.

 (c) Results of the Study
The sample was composed of 48 young 

and nulliparous women. Two groups were 
formed, one with 32 continent women and 
another with 16 women reporting stress UI 
symptoms. The groups were similar in terms 
of age, body mass index (BMI), regular exer-
cise practice, regular PFM contractions, and 
complaints of constipation. Incontinent 
women had stronger superficial Abd, deep 
Abd, and diaphragm. No differences were 
found on PFM strength between groups 
(Table 31.1).

Regarding the correlation analysis, a trend 
of a positive association between the PFM 
and the Abd muscles and the diaphragm can 
be observed in the continent group. However, 
the association was only statistically signifi-
cant between the PFM and both superficial 
and deep Abd. The correlation between the 
PFM and superficial Abd was weak and 
moderate between PFM and deep Abd 
(Fig. 31.1).

Table 31.1 Sociodemographic characteristics and strength values of abdomino-pelvic muscles among continent and 
incontinent women

Continent (n = 32) Incontinent (n = 16) p
x (sd) 95% CI x (sd) 95% CI

Age (years) 24.6 (4.3) 23.06–26.19 23.3 (4.5) 20.12–26.50 0.390
BMI (kg/m2) 21.3 (2.9) 20.27–22.38 23.1 (4.5) 20.69–25.46 0.120

n (%) n (%)
Constipation (yes) 6 (18.8) 1 (6.3) 0.247
Regular exercise (yes) practice 
(yes)

23 (71.9) 11 (68.8) 0.824

Regular PFM contractions (yes) 5 (15.6) 3 (18.8) 0.784
Strength x (sd) 95% CI x (sd) 95% CI
PFM (cmH2O) 51.4 (19.14) 44.49–58.30 49.73 (23.17) 37.38–62.07 0.418
Superficial AbD (Nm) 109.19 (29.64) 98.50–119.88 133.73 (30.19) 117.64–149.81 0.008
Deep Abd (cmH2O) 60.25 (19.88) 53.08–67.42 72.44 (17.08) 63.34–81.54 0.043
Diaphragm (cmH2O) 60.59 (21.51) 52.84–68.35 75.44 (21.34) 64.07–86.81 0.024

Abd abdominals, BMI body mass index, CI confidence interval, Nm Newton-meters, PFM pelvic floor muscle, X mean, 
sd standard deviation
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31.3  Discussion

Our results show that while a positive correlation 
was found between the strength of PFM with the 
strength of superficial and deep Abd among con-
tinent women, no associations were found in 
incontinent women. To the best of the authors 

knowledge, until now only one study verified the 
association between PFM and Abd strength 
among continent and incontinent female athletes 
[21]. Their findings showed a positive association 
between PFM and superficial Abd muscles in 
both continent and incontinent athletes, with the 
correlation among incontinent being stronger. 
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Fig. 31.1 Distribution plot of Spearman’s correlation 
coefficients between pelvic floor muscle (PFM) strength 
and the strength of the muscles of the abdominal cavity. 

(a) PFM/superficial abdominals; (b) PFM/deep abdomi-
nals; (c) PFM/diaphragm
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This data is different from our findings. One pos-
sible explanation for this contradictory result is 
the sample. Dos Santos et  al. [21] studied ath-
letes, and we studied women from the general 
population. Although about one-third of our sam-
ple practiced regular physical exercise, they were 
not involved in high-intensity training, which 
involves high-load physical and technical train-
ing. Both studies used isokinetic evaluation of the 
Abd muscle strength and a manometer for PFM 
strength assessment. Since the present study 
found a positive correlation only in continent 
women, this might also reflect that among female 
athletes the pathophysiology of UI is different 
from women in the general population, or the 
coordinated activity (between Abd and PFM) can 
be disrupted in incontinent women of the general 
population. Further research is warranted to 
investigate this relationship.

Studies in healthy continent women found a 
co-contraction of the PFM and the Abd [9, 38]. In 
the literature, a PFM contraction results in a co- 
contraction of the Abd and vice versa [1, 8, 9, 13, 
39], suggesting that this synergetic activity is a 
normal function in nulliparous women without 
pelvic floor dysfunction symptoms. Some studies 
investigated the activation pattern and have been 
found that the PFM contraction precedes the ele-
vation of IAP [7] and raising the arms [15], which 
can support a feedforward mechanism for this 
pattern of activity. Looking for a pattern activity 
between the Abd and the PFM, Verelst et al. [40] 
show that PFM contracted 160 ms before the Abd 
muscles in both continent and incontinent 
women. Although this pattern was found in the 
majority of the sample, a reverse direction of 
activity was observed in 24% and 30% of conti-
nent and incontinent women, respectively. Also, 
Neumann et  al. [9] found different recruitment 
patterns between the PFM and each of the Abd 
muscles in healthy nulliparous women and noted 
different patterns of activation between but not 
within subjects. We do not know if this activation 
can result in a training effect on the PFM. Further 
studies are needed in this population with results 
that may contribute to a better understanding of 
pathophysiology of UI and thus outline more 
appropriate interventions.

The AbD muscles comprise four different mus-
cles (TrA, IO, EO, and RA) grouped in two layers, 
a superficial and a deep layer. The former com-
prises the EO and the RA, and the deep layer com-
prehends the TrA and the IO. A closer relationship 
has been found between the PFM with the TrA and 
the IO than the RA and EO in healthy women [1, 
7, 13, 41]. Confirming that, another study has 
shown that contraction of the TrA was associated 
with an ascending movement of the bladder neck 
in women without pelvic floor dysfunction [1]. 
However, a downward movement of the PFM has 
also been reported with the same task [42]. This 
could reflect, in part, the stronger correlation 
between the PFM and the deep Abd than between 
the PFM and the superficial Abd found in our 
study. The diaphragm and the PFM are function-
ally linked through a pressure relationship, mean-
ing that when the diaphragm descends, the pelvic 
floor follows this movement [14]. Whether this 
descending movement, rather than a passive elon-
gation can be an eccentric contraction of the PFM 
is not known. In the current study, no association 
was found between PFM and diaphragm strength. 
Only one study investigates this relationship in 
men, and in contrast to our results, the authors 
found a strong and positive association [19]. 
Whether or not anatomy differences between man 
and woman can explain this difference is not pos-
sible to determine, since no studies were found 
that have explored this subject, and thus our results 
cannot be compared with previous studies.

During functional tasks, the IAP was raised 
[1, 43]. The diaphragm [3] the trunk muscles [44] 
and the PFM [1] are involved in the modulation 
of IAP.  Since it has been demonstrated that in 
continent women PFM activates in response to 
IAP increase [1], it could be expected that, in line 
with the correlation between PFM and both 
superficial and deep Abd found in the current 
study, the same result would be obtained with the 
diaphragm. Despite not having statistical signifi-
cance, it was noted that in continent women the 
PFM and diaphragm had a linear relationship, 
and among the incontinent, this relationship 
almost does not exist. This study revealed no dif-
ference in PFM strength between continent and 
incontinent women. Comparison of PFM strength 
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between continent and incontinent women has 
been a topic of debate in recent years. Several 
studies have focused on this issue, and 
 contradictory results have been shown. Numerous 
studies found that continent women have higher 
PFM strength than incontinent ones [40, 45–52]. 
However, no differences have also been reported 
[53–56], and even higher PFM strength was 
reported on incontinent female athletes compared 
to continent ones [21]. Verelst et  al. [52] also 
found no differences in PFM strength between 
parous continent and incontinent women. 
However, when the absolute force was adjusted 
for body weight, the values were lower in the 
incontinent group. The authors suggested that 
this result could be associated with obesity. In 
our sample, the BMI was higher, and the PFM 
strength was lower in incontinent women; how-
ever, the difference does not reach statistical sig-
nificance. This inconsistency in the results 
reported by the different studies seems to indicate 
that, in addition to the strength of the PFM, other 
variables should be taken into account. The com-
parison focused only on the evaluation of the 
PFM so it considers only one of the structures 
that surround the abdominal cavity. For a more 
comprehensive view, the remaining structures 
should also be considered.

In the current study, incontinent women pres-
ent higher Abd muscles and diaphragm strength, 
while no difference in PFM strength was observed. 
Interestingly, contrary to our findings, Dos Santos 
et al. [21] verified no difference in Abd muscles 
strength between groups and stronger PFM 
among the incontinent women. These results may 
reflect the fact that athletes need a different 
response to the IAP changes and the UI in this 
population had other physiopathology. It remains 
unclear whether associations between these three 
structures occur with increasing IAP. The rela-
tionship between incontinence and IAP should be 
further explored in a longitudinal cohort study.

Similar to the investigations regarding PFM 
and Abd, the relationship between Abd and IAP 
has been studied using muscle activity, and it has 
been demonstrated that both are linked [44]. 
Considering the different Abd muscles, it has 
been mentioned that RA did not contribute to 

IAP development in females and males judo ath-
letes [57]. TrA has been more consistently related 
to IAP changes in men [58, 59]. Studies regard-
ing the relationship between Abd strength and 
IAP are scarce, but results suggest that increasing 
Abd strength generates higher IAP [60]. Our data 
suggest that a more comprehensive and inte-
grated view of pelvic floor assessment should be 
considered and may be important to delineate 
treatment interventions. However, more studies 
are needed to clarify this assumption.

Based on the synergistic activity between the 
Abd and the PFM, interventions focused on 
abdominal exercises have been suggested to 
improve the PFM function and, therefore, to 
improve UI. Despite several studies already car-
ried out on this subject, many questions need to 
be clarified. Co-activation between the Abd of the 
deepest layer seems to be a common finding 
among continent women. This fact may show one 
of the mechanisms through which regular exer-
cise is associated with a beneficial effect on the 
pelvic floor function, as opposed to the effect of a 
sedentary lifestyle [61]. In women where this 
coordination integrates, exercising the abdomi-
nals in order to improve or maintain PFM func-
tion makes perfect sense. Indeed, this was 
suggested many years ago by Bø et al. [5] who 
hypothesized that abdominal curls may strengthen 
the PFM in subjects without pelvic floor dysfunc-
tion. But, as for incontinent individuals can the 
same be expected? Since studies on incontinent 
women are practically non-existent, we have no 
data to support this hypothesis. Further, adding to 
the fact that we do not know whether this co- 
activation, even if it occurs in women with pelvic 
floor dysfunction, will have the potential to pro-
mote sufficient changes in PFM to treat UI symp-
toms. Until now, the number of well-designed 
RCTs is scarce which makes further research 
necessary in order to assess the effectiveness of 
such interventions.

Regarding prospective studies, some previous 
investigations have been performed. Kamel et al. 
[62] implemented a randomized controlled trial to 
compare two types of interventions, implemented 
for 12  weeks, to treat stress UI in a sample of 
obese women. One group performed Abd exer-
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cises (TrA and IO) and the other group PFM exer-
cises using a perineometer for feedback. At the 
end of the intervention, vaginal pressure and leak 
point pressure improved significantly only in the 
Abd group. All the women received dietary modi-
fication instructions, but a decreased in waist-hip 
ratio was only observed in the Abd group. The 
physical activity level was not monitored. Since 
obesity is a well-known risk factor for UI [63], it 
is not possible to determine the extent to which 
the improvement observed was due to the Abd 
exercises or the alterations in nutrition and life-
style. To better understand the effects of the Adb 
muscle, PFM training, and diaphragm muscle 
training in PFM strength and endurance among 
men with UI after radical prostatectomy, a pro-
spective 6-month follow-up study was performed 
[20]. The findings demonstrated that PFM 
strength and PFM endurance increased in all 
training groups in comparison with those at base-
line. Furthermore, the group who performed PFM 
training got significantly higher PFM strength, 
and the PFM endurance was highest in the dia-
phragm group. The exact role of PFM strength 
and endurance in continence is still unknown and 
should be investigated.

Resende et  al. [64] performed a randomized 
control trial comparing two different protocols in 
a sample of 61 women with pelvic organ prolapse 
stage II.  The duration of interventions was 
3 months. One group underwent a hypopressive 
exercise program, and the other group did PFM 
training. At the end of the study, women from the 
PFM training group had greater improvement in 
PFM activation, PFM strength, and pelvic organ 
prolapse symptoms. Stüpp et al. [39] investigated 
the activation of the PFM and Abd when per-
forming voluntary PFM contraction and an 
abdominal hypopressive maneuver (TrA activa-
tion). The results showed that TrA and PFM co- 
activate synergically, but the activation of the 
PFM is more effective with a voluntary PFM 
contraction than an abdominal hypopressive 
maneuver. Also, Bø et al. [42] found that instruc-
tion to contract the PFM was more effective in 
lifting the pelvic floor than the contraction of the 
TrA or a combination of both structures, mea-
sured by ultrasonography. This finding is in line 

with the study of Junginger et  al. [1] Recently, 
Kruger et al. [65] assessed the increase in PFM 
strength, measured by a novel intravaginal pres-
sure sensor, in a sample of 21 women. The results 
showed that the contraction of PFM develops 
higher pressure than the pressure raised with the 
contraction of different muscle groups as the 
Abd, hip, and also during deep inspiration and 
expiration. The increments observed in PFM 
strength varied between 30 and 50% of a PFM 
contraction.

This study had several limitations. First, the 
cross-sectional design of our study prevents 
determination of the causal relationships between 
Abd and PFM.  Second, although many factors 
were included in our study, there could be other 
unobserved confounding factors that we have 
neither considered nor controlled. Although we 
have a small sample, all participants are nullipa-
rous. Finally, this study used indirect measure-
ments for the diaphragm and Abd muscles, but 
these techniques are validated and widely used in 
the literature.

31.4  Conclusions

In conclusion, PFM strength appears to be asso-
ciated with Abd strength only in continent 
women. These findings are in line with ICS rec-
ommendation that in incontinent women PFM 
training should be used to improve PFM func-
tion. Further studies into the effectiveness of con-
servative management addressing modifiable risk 
factors in community-dwelling older adults are 
clearly needed.
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Pelvic floor dysfunction includes involuntary 
leakage of urine, increased urinary frequency, 
pelvic organ prolapses, and defecation problems. 
Although pelvic floor dysfunction is not a medi-
cal condition that leads to mortality, it is common 
in every age group and especially common in 
women, causing biopsychosocial changes in 
women and adversely affecting quality of life [1]. 
It has been reported that women diagnosed with 
pelvic floor dysfunction have poorer quality of 
life and body image perceptions and are affected 
not only physically but also in terms of their sex-
ual health [1].

“Sexual health is a state of physical, emo-
tional, mental and social well-being in relation 
to sexuality; it is not merely the absence of dis-
ease, dysfunction or infirmity. Sexual health 
requires a positive and respectful approach to 
sexuality and sexual relationships, as well as the 
possibility of having pleasurable and safe sexual 
experiences, free of coercion, discrimination and 
violence” [2].

Sexual health is an integral component of gen-
eral health; in fact, sexual function is a complex 

process that depends on the integrity of neuro-
logical, vascular, and endocrine systems and is 
influenced by numerous psychosocial and indi-
vidual factors, including family background, 
sexual partner, self-concept, and self-esteem [3]. 
Mood seriously affects quality of life, self- 
confidence, and well-being, and it causes emo-
tional and relational problems [4–8]. Sexuality is 
a concept that includes emotional, intellectual, 
and sociocultural components in addition to 
being desirable for women, childbearing ability, 
and body image.

Treatment of sexual health problems with 
physiotherapy may be available in many areas of 
rehabilitation. Current guidelines show that pel-
vic floor rehabilitation is an effective treatment 
for pelvic floor and sexual dysfunction. The treat-
ments applied can also have a positive effect on 
anxiety and depression, which can indirectly 
affect sexual health positively [9].

In the literature, the relationship between the 
musculoskeletal system and sexual dysfunction 
is generally established on the pelvic floor. 
Although the pelvic floor is one of the important 
structures for sexual function, a broader perspec-
tive is required to examine the impact of muscu-
loskeletal problems on both physiological and 
psychological aspects of sexual function 
[10–14].

Patients with chronic pain face physical func-
tion difficulties, such as joint stiffness and diffi-
culty in sexual activity due to pain [14]. In fact, 
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they must feel comfortable to touch and have a 
physical function to move for satisfied sexual 
activity. Thus, a decrease in pain and mobility of 
the neck, trunk, and extremities as well as 
changes in sensation limits comfortable sexual 
activity [15].

Chronic musculoskeletal disorders cause 
fatigue, pain, depression, decreased physical 
capacity and function, decreased joint mobility, 
and muscle strength [14, 16–18]. All of which 
may negatively affect sexual function and lead to 
decreased quality of life [5]. Poor quality of life 
may cause sexual health to deteriorate, just as 
deterioration of sexual health may lead to poor 
quality of life.

Musculoskeletal problems are related to 
chronic pain and disability, and fear of increased 
pain and fatigue during sex may decrease sexual 
desire, frequency, and satisfaction [14, 17, 18]. 
Studies on women with fibromyalgia have found 
decreased sexual desire and frequency of sexual 
activity compared to normal controls [19]. Sexual 
difficulties in women with musculoskeletal disor-
ders are similar to those found in patients with 
chronic pain, including cancer pain and neuro-
pathic conditions. These difficulties are both 
physical and psychosocial and are affected by 
factors such as pharmacologic agents, fatigue and 
emotional stress, depression, and anxiety, as well 
as changes in body image.

Keeping these in mind, patients with musculo-
skeletal pain require a treatment plan that 
addresses specific factors such as pain, stiffness, 
and fatigue to reduce and eliminate sexual prob-
lems. While these factors are often taken into 
account in measuring the parameters of sexual 
function, such as frequency, desire, arousal, 
orgasm, and sexual pain, there has been limited 
research into the effectiveness of treatment tech-
niques of musculoskeletal problems for sexual 
health [14, 20–23].

32.1  Literature Review

Physiotherapy improves physical function, and it 
may promote good sexual health both directly 
and indirectly [15]. There are several areas 

where physiotherapy programs affect sexual 
health, one of which is teaching pelvic floor 
rehabilitation to patients with gynecological 
and/or urological problems [24, 25]. There is 
evidence that pelvic floor rehabilitation adminis-
tered by physiotherapists not only directly 
improves sexual health [13, 26, 27] but also 
treats lower urinary tract problems, indirectly 
lowering sexual anxieties [28, 29]. It has been 
shown that pelvic floor rehabilitation in women 
with stress urinary incontinence improves qual-
ity of life as well as sexual function [1, 30]. 
Studies have also shown that women receiving 
pelvic floor rehabilitation see an improvement in 
sexual function, desire, and orgasm stages [30]. 
Additionally, it has also been reported that phys-
iotherapy methods improve sexual function in 
women with pelvic pain [1, 30].

An individual physiotherapy program tailored 
to a disease contributes to satisfactory treatment 
results and functional recovery of patients. 
Physiotherapy prepares the tissues and body for 
physical activities. It is used to reduce pain and 
inflammation and regulate muscle tone. Among 
the physiotherapeutic methods used, local and 
whole body thermotherapy methods, transcuta-
neous electrical nerve stimulation (TENS), and 
other electrotherapy methods, such as magnetic 
field and laser therapy, are also useful. 
Hydrotherapy treatments, such as whirlpool and 
underwater massage, also play a role in reducing 
pain. Exercise therapy following all these appli-
cations is also an essential element of improving 
the locomotor system, which endeavors to restore 
the tension balance in the ligament-tendon- 
muscular system [31].

Therapeutic exercise therapy, prescribed regu-
larly by physical therapists as part of rehabilita-
tion, is beneficial in reducing pain, improving 
joint mobility, and increasing strength, stability, 
and endurance [32]. Moreover, it improves the 
patient’s performance during activity of daily liv-
ing [33]. In order to improve sexual function in 
women with musculoskeletal pain, exercises 
should include range of motion, strengthening, 
and endurance exercises. In addition, assisted 
devices, splints, and position recommendations 
specially designed to increase joint mobility and 
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strength reduce fatigue and increase endurance, 
improve disability in patients, and increase the 
quality of activity of daily living [14].

The reduced mobility, inflammation, and dys-
function of the back, hip, sacroiliac, spine, and 
symphysis pubis and surrounding muscles also 
contribute to pain during sexual activity. The 
pelvic floor muscles should relax comfortably 
during deep breathing to allow painless sexual 
function. Special exercises and positional tech-
niques can be taught to patients to ensure that 
they enjoy sexual activity comfortably and pain-
lessly [26].

Regular exercise reduces fatigue and improves 
physical fitness, strength, balance, flexibility, and 
endurance of the muscles. Therefore, it can be 
assumed that systematic exercise training not 
only improves the physical performance of 
patients but also positively affects the quality of 
sexual health. It should be noted that women who 
exercise regularly have greater desire for sexual 
activity. The reason for this increase in desire is 
that exercise increases testosterone secretion dur-
ing training. This hormone leads to an increase in 
sexual desire and reduces the occurrence of erec-
tile dysfunction [29].

The treatments being applied can have a posi-
tive effect on anxiety and depression, which can 
indirectly affect sexual health positively [9]. 
Physiotherapy can also increase the possible 
position choices for sexual intercourse by 
improving joint mobility, increasing muscle 
strength and patients’ knowledge of their own 
physical abilities [34]. Different exercise posi-
tions included in physiotherapy programs help 
patients to choose different and comfortable 
positions while engaging in sexual activity [35]. 
A number of exercise positions used in physio-
therapy are also used during sexual intercourse. 
The joint and muscle tension that the patient feels 
while in these positions can provide insight into 
how the patient will feel in such a position while 
engaging in sexual activity, and it can be a guide 
for position choices. For example, in patients 
who have had hip replacement surgery and/or 
shoulder surgery, the operation may also affect 
the patient’s coitus positions. Physiotherapists 
should advise on positions to prevent dislocation, 

especially for patients who have undergone joint 
replacement surgery [36].

In addition to reducing pain and improving 
muscular function, physiotherapy technically 
helps sexuality in a field beyond the physical, 
including the development of a therapeutic rela-
tionship between the patient and the therapist. 
Successful treatment facilitates greater self- 
awareness, self-confidence, improved body 
image, a reduction in anxiety, and feelings of 
empowerment, all of which improve sexual health 
[20]. In addition, physiotherapists can answer 
questions from patients about how injured joints 
are affected during sexual activity [24, 25, 37].

Physiotherapy interventions aimed at improv-
ing sexual health should not only target patients 
with traumatic injuries or chronic diseases, they 
should also be addressed as a general health 
problem. Healthy living habits positively affect 
sexual health. A physically active lifestyle has 
positive effects on sexual health. Physiotherapists 
often encourage physical activity to improve on a 
healthy lifestyle and prevent illnesses [38, 39]. 
Physical activity interventions are an essential 
and important part of physiotherapy to improve 
overall health and physical capacity in both ill 
and healthy people. Increased participation in lei-
sure activities that include physical exercise 
reduces pain and fatigue and may indirectly 
improve sexual function [40, 41]. Studies exam-
ining the relationship between the frequency of 
sexual activity and physical activity levels show 
that exercise interventions are required to 
improve both physical fitness and sexual health 
[38, 42–45]. Regular physical activity positively 
affects sexual health, as increased physical activ-
ity is associated with sexual function [38, 43, 46, 
47]. Thus, physical activity coaching and exer-
cise interventions can improve both physical fit-
ness and sexual health [38, 42–45]. Exercise may 
directly affect overall sexual health in terms of 
erectile function, sexual desire, function, and sat-
isfaction [5]. Additionally, patients reported that 
they experienced positive emotions during phys-
iotherapy, which could positively affect sexual 
health together with increased self-esteem [35].

As emotions such as stress and anxiety may 
negatively affect sexual health, stress-reducing 

32 Physiotherapy in Women for Pelvic Floor and Sexual Dysfunction



250

physiotherapy interventions that include  relaxation 
techniques may also help improve sexual health 
[47]. In addition, physiotherapy applications have 
positive effects on body image and body apprecia-
tion, again improving sexual function [35, 48–50]. 
Physical activity interventions and body aware-
ness therapies aimed at improving physical capac-
ity and physical function have been shown to have 
more positive effects on sexual health than weight 
loss by improving body image [51].

In summary, individual and tailored physio-
therapy programs alleviate pain and disability, 
increase physical function, reduce depression, 
and improve quality of life. All these positive 
effects create a healthier sex life. Therefore, it 
can be recommended to be used as a treatment 
option in the treatment of sexual dysfunction in 
patients with chronic pain.

32.2  Case Study: Effects 
of Conventional 
Physiotherapy on Sexual 
Function in Women 
with Chronic 
Musculoskeletal Pain

 (a) Introduction and Aim of the Study
The negative effects of chronic pain syn-

dromes on sexual function have been 
reported in several studies. The aim of this 
study was to evaluate the effects of conven-
tional physiotherapy without pelvic floor 
muscle exercises on sexual function in 
women with chronic musculoskeletal pain.

 (b) Methods
Fifty women with chronic musculoskele-

tal pain (mean age 43  ±  8  years) were 
enrolled in this study (Table 32.1). The vol-
unteer subjects provided written informed 
consent. The Declaration of Helsinki was 
strictly followed throughout the study.

Patients with a history of cardiovascular 
disease, medical complications (cardiac 
rhythm problems, unstable angina, thrombo-
sis, etc.), and/or cognitive disorders, as well 
as patients with contraindications for physi-
cal exercise or physiotherapy programs, and 
patients who were still being actively investi-

gated or treated elsewhere for their chronic 
pain diseases were excluded from this study.

The baseline demographics and clinical 
characteristics were recorded at admission.

The patients received conventional physio-
therapy five times per week for 3 weeks. This 
program included 20 minutes of heat therapy 
and TENS for painful localization and exer-
cise for postural alignments. Ergonomic edu-
cation was also given during the program. 
Sexual function was assessed with the Female 
Sexual Function Index (FSFI) before and after 
treatment. This questionnaire had six sub-
scales: desire, arousal, lubrication, orgasm 
(three items), satisfaction, and pain [52, 53].

Every variable was analyzed using a 
paired t-test.

 (c) Results
The participants presented with a wide 

variety of pain conditions, including fibro-
myalgia 28%, osteoarthritis 8%, low back 
pain 22%, neck pain 14%, impingement 
24%, and myofascial pain syndrome 4% 
(Table 32.1). Significant improvements were 
observed in all subscales and the total scores 
of the FSFI after 15 physiotherapy treatment 
sessions (Table 32.2).

32.3  Discussion

In this study, an investigation was made into the 
effect of chronic pain syndrome on women’s sex-
ual function and how physiotherapy and rehabili-

Table 32.1 Baseline characteristics of patients

Patient characteristics (n = 50)
Age (years), mean ± SD
   Median (min-max)

43 ± 8
42 (28–58)

Diagnosis of musculoskeletal disease
   – Fibromyalgia, n (%) 14 (28)
   – Osteoarthritis, n (%) 4 (8)
   – Low back pain, n (%) 11 (22)
   – Neck pain, n (%) 7 (14)
   – Impingement, n (%) 12 (24)
   – Myofascial pain syndrome, n (%) 2 (4)
Postmenopausal status, n (%) 11 (22)
Parity, mean ± SD 1.5 ± 1.4
Body mass index (kg/m2), mean ± SD 24.2 ± 2.2
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tation being applied change their sexual 
function.

As a result of our study, it has been shown that 
conventional physiotherapy has a positive effect 
on the sexual functioning of women with chronic 
pain syndrome. This is a clinically important 
finding because when the literature was reviewed, 
it was found that the sexual dysfunction score, 
especially the parameters of sexual intercourse 
frequency, satisfaction, avoidance, and orgasm 
disorder, is significantly higher in patients with 
chronic pain syndrome compared to healthy indi-
viduals [54]. The reason for this may be that 
chronic pain and the resulting disability, depres-
sion, and low quality of life negatively affect 
sexual function [54]. Batmaz et al. reported that 
chronic pain leads to a decrease in all physical 
activities, including sexual activity [55]. 
However, to date no study has been found in the 
literature investigating the effects of treatment 
methods for chronic pain syndrome on sexual 
dysfunction. The findings of this study show that 
physiotherapy programs improve sexual function 
in women with chronic pain syndrome.

When the literature was reviewed, sexual dys-
function was found to be associated with depres-
sion, especially in patients with chronic pain 
syndrome. However, it was reported that charac-
teristic symptoms, such as widespread pain, stiff-
ness, weakness, poor quality sleep, depression, 
and decreased quality of life, may be associated 
with sexual dysfunction [56, 57]. Therefore, it 
can be predicted that any application that can 
improve these symptoms can have a positive 
effect on sexual function [58]. Physiotherapy 

approaches that reduce pain and increase mobil-
ity have been shown in the literature to have a 
positive effect on sexual health. According to the 
results of previous studies, conventional physio-
therapy treatments improve pain and mobility. 
This may explain the improvement in sexual 
health created by conventional physiotherapy 
without any additional sexual therapy or pelvic 
floor rehabilitation.

Another important marker affecting sexual 
health is physical function. Chronic pain syn-
dromes may affect the patient’s willingness or 
ability to engage in sexual activity by causing 
physical function problems, such as muscle 
spasms, stiffness, and flexibility and mobility 
problems. Healthy living habits and exercise 
approaches are another physiotherapy method 
that improves physical function. Conventional 
physiotherapy programs, including exercise pro-
grams for postural alignments, improve the phys-
ical function of patients with chronic 
musculoskeletal pain, and the improvements that 
ensue create positive effects on these patients’ 
sexual function [28].

32.4  Conclusion

Conventional physiotherapy programs signifi-
cantly improve not only physical function but 
also sexual function in women with chronic mus-
culoskeletal pain. Therefore, conventional 
 physiotherapy should be advised as a treatment 
option to improve the sexual life of women with 
chronic pain syndrome.

Table 32.2 Comparison of pre- and post-treatment total scores of the Female Sexual Function Index

FSFI Before the treatment (n = 50) After the treatment (n = 50) P
Desire 5.5 ± 2.3 5.8 ± 2.1 0.003a

Arousal 12.8 ± 5.4 13.5 ± 4.9 < 0.001a

Lubrication 14.7 ± 4.2 15.3 ± 3.7 0.005a

Orgasm 10.8 ± 3.9 11.5 ± 3.2 0.001a

Satisfaction 11.3 ± 3.7 11.9 ± 3.1 0.005a

Pain 11.1 ± 3.1 12.1 ± 2.3 <0.001a

Total score 66.4 ± 21.1 70.3 ± 17.7 <0.001a

FSFI Female Sexual Function Index
ap < 0.05, Wilcoxon

32 Physiotherapy in Women for Pelvic Floor and Sexual Dysfunction



252

References

 1. Bo K, Frawley HC, Haylen BT, Abramov Y, 
Almeida FG, Berghmans B, et  al. An International 
Urogynecological Association (IUGA)/International 
Continence Society (ICS) joint report on the termi-
nology for the conservative and nonpharmacological 
management of female pelvic floor dysfunction. Int 
Urogynecol J. 2017;28(2):191–213.

 2. World Health Organisation. https://www.who.int/
reproductivehealth/topics/sexual_health/sh_defini-
tions/en/. Accessed 20 Nov 2020.

 3. Nusbaum MR, Hamilton C, Lenahan P. Chronic ill-
ness and sexual functioning. Am Fam Physician. 
2003;67(2):347–54.

 4. Anastasiadis AG, Davis AR, Ghafar MA, Burchardt 
M, Shabsigh R.  The epidemiology and definition 
of female sexual disorders. World J Urol. 2002;20: 
74–8.

 5. Cormie P, Newton RU, Taaffe DR, Spry N, Galvao 
DA.  Exercise therapy for sexual dysfunction after 
prostate cancer. Nat Rev Urol. 2013;10:731–6.

 6. Davison SL, Bell RJ, Lachina M, Holden SL, Davis 
SR. The relationship between self-reported sexual sat-
isfaction and general wellbeing in women. J Sex Med. 
2009;6:2690–7.

 7. Lamont J.  Female sexual health consensus clinical 
guidelines. J Obstet Gynaecol Can. 2012;34:769–75.

 8. Moin V, Duvdevany I, Mazor D.  Sexual identity, 
body image, and life satisfaction among women 
with and without physical disability. Sex Disabil. 
2009;27:83–95.

 9. Khan ZA, Whittal C, Mansol S, Osborne LA, Reed 
P, Emery S. Effect of depression and anxiety on the 
success of pelvic floor muscle training for pelvic floor 
dysfunction. J Obstet Gynaecol. 2013;33:710–4.

 10. Reissing ED, Brown C, Lord MJ, Binik YM, Khalife 
S.  Pelvic floor muscle functioning in women with 
vulvar vestibulitis syndrome. J Psychosom Obstet 
Gynaecol. 2005;26:107–13.

 11. Reissing ED, Binik YM, Khalife S, Cohen D, Amsel 
R. Vaginal spasm, pain and behaviour: an empirical 
investigation of the diagnosis of vaginismus. Arch Sex 
Behav. 2004;33:5–17.

 12. Goldfinger C, Pukall CF, Gentilcore-Saulnier E, 
McLean L, Chamberlain S.  A prospective study of 
pelvic floor physical therapy: pain and psychosexual 
outcomes in provoked vestibulodynia. J Sex Med. 
2009;6:1955–68.

 13. Rivalta M, Sighinolfi MC, De Stefani S, Micali S, 
Mofferdin A, Grande M, Bianchi G.  Biofeedback, 
electrical stimulation, pelvic floor muscle exercises, 
and vaginal cones: a combined rehabilitative approach 
for sexual dysfunction associated with urinary incon-
tinence. J Sex Med. 2009;6:1674–7.

 14. Rosenbaum TY.  Musculoskeletal pain and sexual 
function in women. J Sex Med. 2010;7:645–53.

 15. Matthias RE, Lubben JE, Atchison KA, Schweitzer 
SO. Sexual activity and satisfaction among very old 

adults: results from a community-dwelling Medicare 
population survey. Gerontologist. 1997;37:6–14.

 16. Dzierzanowski M, Dzierzanowski M, Wrzecion K, 
Slomko W, Radziminska A, Kazmierczak U, Strojek 
K, Srokowski G, Zukow W. Discopathy of the lumbar- 
sacral segment and its influence on sexual dysfunc-
tion. Adv Clin Exp Med. 2013;22:93–100.

 17. Josefsson KA, Gard G.  Sexual health in patients 
with rheumatoid arthritis: experiences, needs and 
communication with health care professionals. 
Musculoskeletal Care. 2012;10:76–89.

 18. Tajar A, O’Neill TW, Lee DM, O’Connor DB, 
Corona G, Finn JD, Bartfai G, Boonen S, Casanueva 
FF, Forti G, Giwercman A, Han TS, Huhtaniemi IT, 
Kula K, Lean ME, Pendleton N, Punab M, Purandare 
N, Silman AJ, Vanderschueren D, Wu FC, McBeth 
J. The effect of musculoskeletal pain on sexual func-
tion in middle-aged and elderly European men: results 
from the European male ageing study. J Rheumatol. 
2011;38:370–7.

 19. Baldini GR, Andrade PA, Alqualo-Costa R, et  al. 
Assessment of sexual activity in patients with 
fibromyalgia—a controlled study. Arthritis Rheum. 
2003;48:305.

 20. Rosenbaum T, Owens A.  The role of pelvic floor 
physical therapy in the treatment of pelvic and 
genital pain related sexual dysfunction. J Sex Med. 
2008;5:513–23.

 21. Guess MK, Connell K, Schrader S, Reutman S, Wang 
A, LaCombe J, Toennis C, Lowe B, Melman A, 
Mikhail M. Genital sensation and sexual function in 
women bicyclists and runners: are your feet safer than 
your seat? J Sex Med. 2006;3:1018–27.

 22. Popeney C, Ansell V, Renney K. Pudendal entrapment 
as an etiology of chronic perineal pain: diagnosis and 
treatment. Neurourol Urodyn. 2007;26:820–7.

 23. Stay K, Dwyer PL, Roberts L, Pudendal neuralgia. 
Fact or fiction? Obstet Gynecol Surv. 2009;64:190–9.

 24. Reissing ED, Armstrong HL, Allen C.  Pelvic floor 
physical therapy for lifelong vaginismus: a retrospec-
tive chart review and interview study. J Sex Marital 
Ther. 2013;39:306–20.

 25. Rosenbaum TY. Addressing anxiety in vivo in physio-
therapy treatment of women with severe vaginismus: a 
clinical approach. J Sex Marital Ther. 2011;37:89–93.

 26. Rosenbaum TY. Pelvic floor involvement in male and 
female sexual dysfunction and the role of pelvic floor 
rehabilitation in treatment: a literature review. J Sex 
Med. 2007;4:4–13.

 27. Zahariou AG, Karamouti MV, Papaioannou 
PD.  Pelvic floor muscle training improves sexual 
function of women with stress urinary incontinence. 
Int Urogynecol J. 2008;19:401–6.

 28. Martinez CS, Ferreira FV, Castro AA, Gomide 
LB. Women with greater pelvic floor muscle strength 
have better sexual function. Acta Obstet Gynecol 
Scand. 2014;93:497–502.

 29. Areskoug-Josefsson K, Gard G.  Physiotherapy as a 
promoter of sexual health. Physiother Theory Pract. 
2015;31(6):390–5.

E. Sönmezer et al.

https://www.who.int/reproductivehealth/topics/sexual_health/sh_definitions/en/
https://www.who.int/reproductivehealth/topics/sexual_health/sh_definitions/en/
https://www.who.int/reproductivehealth/topics/sexual_health/sh_definitions/en/


253

 30. Abrams P, Andersson KE, Apostolidis A, Birder L, 
Bliss D, Brubaker L, Cotterill N. 6th International 
Consultation on Incontinence. Recommendations of 
the International Scientific Committee: evaluation 
and treatment of urinary incontinence, pelvic organ 
prolapse and faecal incontinence. Neurourol Urodyn. 
2018;37(7):2271–2.

 31. Zuk B, Maslinska M. The importance of physiother-
apy in the sexuality of patients with rheumatic dis-
eases. Reumatologia. 2017;55(5):237.

 32. Kuukkanen T, Malkia E, Kautiainen H, Pohjolainen 
T. Effectiveness of a home exercise program in low 
back pain: a randomized five-year follow-up study. 
Physiother Res Int. 2007;12:213–24.

 33. Morris DM, Taub E, Macrina DM, Cook EW, Geiger 
BF. A method for standardizing procedures in reha-
bilitation: use in the extremity constraint induced 
therapy evaluation multisite randomized controlled 
trial. Arch Phys Med Rehabil. 2009;90:663–8.

 34. Moreno JA, Arango Lasprilla JC, Gan C, McKerral 
M.  Sexuality after traumatic brain injury: a critical 
review. NeuroRehabilitation. 2013;32:69–85.

 35. Josefsson KA, Gard G.  Women’s experiences of 
sexual health when living with rheumatoid arthritis: 
an explorative qualitative study. BMC Musculoskelet 
Disord. 2010;11:240.

 36. Meiri R, Rosenbaum TY, Kalichman L. Sexual func-
tion before and after total hip replacement: narrative 
review. J Sex Med. 2014;2:159–67.

 37. Rosenbaum TY. Pelvic floor physiotherapy for women 
with urogenital dysfunction: indications and methods. 
Minerva Urol Nefrol. 2011;63:101–7.

 38. Bortz WM, Wallace DH. Physical fitness, aging, and 
sexuality. West J Med. 1999;170:167–9.

 39. Sharma R, Biedenharn KR, Fedor JM, Agarwal 
A.  Lifestyle factors and reproductive health: taking 
control of your fertility. Reprod Biol Endocrinol. 
2013;11:66.

 40. Monga TN, Tan G, Ostermann HJ, Monga U, Grabois 
M. Sexuality and sexual adjustment of patients with 
chronic pain. Disabil Rehabil. 1998;20:317–29.

 41. Reinseth L, Uhlig T, Kjeken I, Koksvik HS, Skomsvoll 
JF, Espnes GA. Performance in leisure-time physical 
activities and self-efficacy in females with rheumatoid 
arthritis. Scand J Occup Ther. 2011;18:210–8.

 42. Baillot A, Mampuya WM, Comeau E, Meziat- 
Burdin A, Langlois MF.  Feasibility and impacts of 
supervised exercise training in subjects with obesity 
awaiting bariatric surgery: a pilot study. Obes Surg. 
2013;23:882–91.

 43. Hsiao W, Shrewsberry AB, Moses KA, Johnson 
TV, Cai AW, Stuhldreher P, Dusseault B, Ritenour 
CW. Exercise is associated with better erectile func-
tion in men under 40 as evaluated by the international 
index of erectile function. J Sex Med. 2012;9:524–30.

 44. La Vignera S, Condorelli R, Vicari E, D’agata 
R, Calogero AE.  Physical activity and erectile 

dysfunction in middle-aged men. J Andrology. 
2012;33:154–61.

 45. Speck RM, Gross CR, Hormes JM, Ahmed RL, Lytle 
LA, Hwang WT, Schmitz KH. Changes in the body 
image and relationship scale following a one-year 
strength training trial for breast cancer survivors with 
or at risk for lymphedema. Breast Cancer Res Treat. 
2010;121:421–30.

 46. Post MW, Gianotten WL, Heijnen L, Lambers 
EJ, Willems M.  Sexological competence of dif-
ferent rehabilitation disciplines and effects of a 
discipline- specific sexological training. Sex Disabil. 
2008;26:3–14.

 47. Rosman L, Cahill JM, McCammon SL, Sears 
SF. Sexual health concerns in patients with cardiovas-
cular disease. Circulation. 2014;129:313–6.

 48. Pujols Y, Meston CM, Seal BN.  The association 
between sexual satisfaction and body image in 
women. J Sex Med. 2009;7:905–16.

 49. Hedlund L, Gyllensten AL. The experiences of basic 
body awareness therapy in patients with schizophre-
nia. J Bodyw Mov Ther. 2010;14:245–54.

 50. Jorge RT, Brumini C, Jones A, Natour J. Body image 
in patients with rheumatoid arthritis. Mod Rheumatol. 
2010;20:491–5.

 51. Satinsky S, Reece M, Dennis B, Sanders S, Bardzell 
S. An assessment of body appreciation and its rela-
tionship to sexual function in women. Body Image. 
2012;9(1):137–44.

 52. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, 
Shabsigh R, Ferguson D, D’Agostiona R. The female 
sexual function index (FSFI): a multidimensional 
self-report instrument for the assessment of female 
sexual function. J Sex Marital Ther. 2000;26:191.

 53. Oksuz E, Malhan S.  Reliability and validity of the 
female sexual function index in Turkish population. 
Sendrom. 2005;17:54.

 54. Williams AC, Hill P, Gunary R, Cratchley G. Sexual 
difficulties of chronic pain patients. Clin J Pain. 
2001;17(2):138–45.

 55. Batmaz I, Sarıyıldız MA, Dilek B, Inanır A, Demircan 
Z, Hatipoglu N, Atar M, Cevik R. Sexuality of men 
with fibromyalgia: what are the factors that cause 
sexual dysfunction? Rheumatol Int. 2013;33(5): 
1265–70.

 56. Woertman L, Prins MA, Van Middendorp H, Geenen 
R.  Low relationship satisfaction and high partner 
involvement predict sexual problems of women 
with fibromyalgia. J Sex Marital Ther. 2006;32(5): 
409–23.

 57. Blake DJ, Maisiak R, Alarcon GS, Brown S. Sexual 
quality of life of patients with arthritis compared to 
arthritis–free control. J Rheumatol. 1987;14:570–6.

 58. Lipe H, Longstreth WT, Bird TD, Linde M.  Sexual 
function in married men with Parkinson’s disease 
compared to married men with arthritis. Neurology. 
1990;40:1347–9.

32 Physiotherapy in Women for Pelvic Floor and Sexual Dysfunction


	Preface
	Contents
	About the Authors
	Contributors
	Part I: Female Incontinence
	1: Impact of Urinary Incontinence on Quality of Life
	1.1	 Literature Review
	1.1.1	 The Metabolic Syndrome
	1.1.2	 The Metabolic Syndrome and Lower Urinary Tract Dysfunction
	1.1.3	 Urinary Incontinence and Menopause
	1.1.4	 Quality of Life in Women with Urinary Incontinence

	1.2	 Case Study: Anthropometric and Psychosocial Impacts on Maltese Women with Urinary Incontinence
	1.2.1	 Types of Urinary Incontinence
	1.2.2	 Components of the Metabolic Syndrome
	1.2.3	 Hyperlipidaemia
	1.2.4	 Diabetes
	1.2.5	 Hypertension
	1.2.6	 The Metabolic Syndrome
	1.2.7	 Menopausal Status
	1.2.8	 Normal and Instrumental Vaginal Deliveries
	1.2.9	 ICIQ-UI Short Form Scores

	1.3	 Statistical Analysis
	1.4	 Discussion
	1.4.1	 Urinary Incontinence and Body Mass Index
	1.4.2	 Urinary Incontinence and Metabolic Factors
	1.4.3	 Urinary Incontinence and Parturition
	1.4.4	 Urinary Incontinence and Menopause
	1.4.5	 Urinary Incontinence and Quality of Life
	1.4.6	 Clinical Diagnosis Versus Urodynamic Diagnosis

	1.5	 Conclusion
	References

	2: Invasive and Noninvasive Uroflowmetry
	2.1	 Introduction
	2.2	 Literature Review
	2.3	 Case Study: Comparison of Uroflowmetry Parameters Between Free Uroflowmetry and Ambulatory Urodynamic Monitoring in Women with Lower Urinary Tract Symptoms
	2.4	 Discussion
	2.5	 Conclusion
	References

	3: Single-Incision Slings
	3.1	 Introduction
	3.2	 Literature Review
	3.3	 Case Study: Long-Term Results of Contasure-Needleless Technique Versus TVT-O for the Treatment of Stress Urinary Incontinence (Video)
	3.4	 Discussion
	3.5	 Conclusion
	References

	4: Persistent Stress Urinary Incontinence
	4.1	 Literature Review
	4.2	 Case Study: Worsening Urinary Incontinence After Abdominal Sacrocolpopexy and Concomitant Burch Colposuspension: Cystoscopy for Diagnosis of the Distorted Bladder Neck and for Guiding Management (Video Presentation)
	4.3	 Discussion
	4.4	 Conclusion
	References

	5: Vesicouterine Fistula
	5.1	 Introduction
	5.2	 Literature Review
	5.3	 Case Study: Laparoscopic Repair of a Vesicouterine Fistula
	5.4	 Discussion
	5.5	 Conclusion
	References

	6: Evaluation of Anal Sphincter Innervation
	6.1	 Introduction
	6.2	 Literature Review
	6.3	 Case Study: EMG Analysis of Anal Sphincter Innervation After Episiotomy
	6.4	 Discussion
	6.4.1	 Limitations and Weaknesses of the Study
	6.4.2	 Strengths of the Study

	6.5	 Conclusion
	References

	7: Impact of Delivery on the Anal Sphincter Innervation
	7.1	 Case Study: Changes of External Anal Sphincter Innervation Pattern After Delivery
	7.2	 Conclusion
	References


	Part II: Male Urinary Incontinence
	8: Suburethral Slings
	8.1	 AdVance/AdVanceXP
	8.2	 Virtue Male Sling
	8.3	 I-STOP TOMS
	8.4	 Case Study: Suburethral Sling for Male Urinary Incontinence—Our Experience and Results
	8.5	 Discussion
	8.6	 Conclusion
	References

	9: Adjustable Transobturator Male Systems
	9.1	 Case Study: Implant of Atom System for the Treatment of Postoperative Male Stress Urinary Incontinence—An Italian Multicentric Study
	9.2	 Discussion
	9.3	 Conclusion
	References

	10: Quality of Life After Suburethral Slings
	10.1	 Introduction
	10.2	 Literature Review
	10.3	 Case Study: Male Adjustable Sling ReMeEx: Variables Affecting Quality of Life After Surgery
	10.4	 Discussion
	10.5	 Conclusion
	References


	Part III: Pelvic Organ Prolapse
	11: Inheritance of Pelvic Organ Prolapse
	11.1	 Introduction
	11.2	 Literature Review
	11.3	 Case Study: Inheritance of Pelvic Organ Prolapses
	11.4	 Discussion
	11.5	 Conclusion
	References

	12: Screening for Ehlers-Danlos Syndrome in the Pelvic Organ Prolapse Patient
	12.1	 Introduction
	12.2	 Case Study: POP/EDS (Ehlers-Danlos Syndrome) Comorbidity—Screening to Improve Treatment Outcome
	12.3	 Discussion
	12.4	 POP
	12.5	 EDS
	12.6	 Genetics and Collagen
	12.7	 POP/EDS
	12.8	 QOL
	12.9	 Screening Shortfall
	12.10	 Conclusion
	References

	13: Obstructive Defecatory Symptoms with Pelvic Organ Prolapse
	13.1	 Introduction
	13.2	 Literature Review
	13.3	 Case Study: The Relation of Posterior Vaginal POP-Q Points with Obstructive Defecatory Dysfunction Symptoms
	13.4	 Discussion
	13.5	 Conclusion
	References

	14: Surgical Treatment of Posterior Compartment Defects
	14.1	 Case Study: Pelvic Floor Disorders: A New Perspective (A New Surgical Technique with a Polypropylene Patch for Posterior Compartment Defect)
	14.2	 Conclusion
	References

	15: Sacropexy of the Vagina and Rectum with a Single Mesh
	15.1	 Pelvic Organ Prolapse
	15.2	 Rectoanal Intussusception
	15.3	 Case Study: Feasibility of Correcting Vaginal Vault Prolapse and Intussusception with One Y Mesh (First Results)
	15.4	 Discussion
	15.5	 Conclusion
	References

	16: Repair of Pelvic Organ Prolapse with Mesh Surgery
	16.1	 Introduction
	16.2	 Literature Review
	16.3	 Case Study: Use of Unique Incision Mesh for Pelvic Organ Prolapse Repair (Real-World Experience)
	16.4	 Discussion
	16.5	 Conclusion
	References

	17: Sacrouterine Ligament Augmentation with Vaginal Approach
	17.1	 Introduction
	17.2	 Surgical Method Description
	17.3	 Clinical Outcomes
	17.4	 Interpretation of Clinical Outcomes
	17.5	 Conclusion
	References

	18: The Manchester-Fothergill Operation
	18.1	 Case Study: The Manchester Operation—Our Experience at Regional Hospital of Terrassa
	18.2	 Discussion
	18.3	 Conclusion
	References

	19: Vaginal Hysterectomy and Pelvic Floor Repair with Local Anesthesia
	19.1	 Introduction
	19.2	 Literature Review
	19.3	 Case Study
	19.4	 Discussion
	19.5	 Conclusion
	References

	20: Laparoscopic Surgery for Pelvic Organ Prolapse and Urinary Incontinence
	20.1	 Laparoscopic Surgery for Pelvic Organ Prolapse: Colposacropexy
	20.2	 Case Study Laparoscopic Colposacropexy: A Safe Approach in Elderly Patients
	20.3	 Laparoscopic Surgery for Urinary Incontinence in Female: Urinary Artificial Sphincter
	20.3.1	 Surgical Technique

	20.4	 Conclusion
	References

	21: Laparoscopic Pectopexy
	21.1	 Introduction
	21.2	 Literature Review
	21.2.1	 Material and Methods
	21.2.2	 About Female Pelvic Floor Anatomy
	21.2.3	 Colposacropexy Development
	21.2.4	 Pectopexy, the Beginning

	21.3	 Case Study: The Laparoscopic Pectopexy Surgical Technique as a Treatment of Apical and Anterior Compartment Defects of the Female Pelvic Floor
	21.4	 Discussion
	21.5	 Conclusions
	References


	Part IV: Chronic Bladder Disorders
	22: Bladder Pain Syndrome and Interstitial Cystitis in Women
	22.1	 Introduction
	22.2	 Literature Review
	22.3	 Case Report: Intravesical Hyaluronic Acid Instillation for Interstitial Cystitis/Bladder Pain Syndrome—Case Series
	22.4	 Discussion
	22.5	 Conclusion
	References

	23: Treatment of Interstitial Cystitis/Bladder Pain Syndrome with Palmitoylethanolamide/Polydatin
	23.1	 Microglia, Mast Cells, and Their Role in Neuropathic Pain
	23.2	 Endogenous Mechanisms as a Therapeutic Approach
	23.3	 Pharmacological Effects of PEA in IC/BPS
	23.4	 Case Study
	References

	24: Overactive Bladder Syndrome in Women
	24.1	 Introduction
	24.2	 Literature Review
	24.3	 Case Study: Does Functional Electrical Stimulation Increase Cure Rates in Patients Whom Not Exactly Satisfied with Anticholinergic Treatment?
	24.4	 Discussion
	24.5	 Conclusion
	References

	25: Overactive Bladder Syndrome in Men
	25.1	 Introduction
	25.2	 Literature Review
	25.3	 Case Study: Predictive Factors for Clinical Improvement, Treatment Continuation, and Complications After BoNT-A in Male Patients with Idiopathic Overactive Bladder Syndrome
	25.4	 Discussion
	25.5	 Conclusion
	References


	Part V: Genitourinary Syndrome of Menopause and Recurrent Urinary Tract Infection
	26: Effect of Laser Therapy on the Vaginal Epithelium
	26.1	 Case Study: Histopathological Findings of the Vaginal Epithelium After the Laser Therapy in Postmenopausal Women
	26.2	 Discussion
	26.3	 Conclusion
	References

	27: Recurrent Urinary Tract Infection
	27.1	 Introduction
	27.2	 Literature Review
	27.3	 Case Study: Immunoprophylaxis with Autovaccine Uromune® Presents Better Effectiveness Against Prevention with Antibiotitcs or with Vaccine from the Collection Strain in Recurrent Urinary Tract Infections
	27.4	 Discussion
	27.5	 Conclusion
	References

	28: Immunoprophylaxis in Recurrent Urinary Tract Infection
	28.1	 Introduction
	28.2	 Literature Review
	28.3	 Case Study
	28.4	 Discussion
	28.5	 Conclusion
	References

	29: Impact of Recurrent Urinary Tract Infection on Renal Function
	29.1	 Introduction
	29.2	 Literature Review
	29.3	 Case Study: Variations in Renal Function in Patients with Recurrent Urinary Tract Infections: Solórzano Study
	29.4	 Discussion
	29.5	 Conclusion
	References


	Part VI: Pelvic Floor Physiotherapy
	30: Connective Tissue Manipulation
	30.1	 Treatment Mechanism of Connective Tissue Manipulation
	30.2	 Physiological Effects of Connective Tissue Manipulation
	30.3	 Principles of Connective Tissue Manipulation Treatment
	30.4	 Literature Review
	30.5	 Case Report: Connective Tissue Manipulation: Does It Have a Role in the Management of Women with Severe Urodynamic Urgency Urinary Incontinence? (Case Study)
	References

	31: Interaction of Abdominal and Pelvic Floor Muscles
	31.1	 Introduction
	31.2	 Case Study: Is There Any Relationship Between Pelvic Floor Muscles and Superficial and Deep Abdominal Muscle Strength?
	31.3	 Discussion
	31.4	 Conclusions
	References

	32: Physiotherapy in Women for Pelvic Floor and Sexual Dysfunction
	32.1	 Literature Review
	32.2	 Case Study: Effects of Conventional Physiotherapy on Sexual Function in Women with Chronic Musculoskeletal Pain
	32.3	 Discussion
	32.4	 Conclusion
	References



