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Preface

Pelvic floor disorders (PFDs) refer to a group of conditions, such as urinary 
 incontinence, fecal incontinence, and pelvic organ prolapse (POP), due to weakened 
or injured pelvic muscles and connective tissues. The pelvic muscles and connective 
tissues play an important role in supporting the pelvic organs, including the bowel, 
bladder, rectum, and in women, the uterus, since they form an anatomical hammock 
across the floor of the pelvis. Once these muscles or connective tissues are weakened 
or injured, the function of pelvic organs will be affected and consequently PFDs 
will occur.

In general, the diagnosis and management of PFDs remain a challenge because 
the symptoms of PFDs are various. In their chapter, Dr. Isabell Link and Christian 
Fünfgeld provide us with an outline of female PFDs. They describe not only are the 
key points of diagnosis, but also therapeutic and preventive strategies.

Understanding pelvic floor muscle activity is the basis for management of PFDs. 
Several studies focusing on pelvic floor muscle activity have been performed since 
Dr. Kegel developed an intravaginal device to measure pelvic floor muscle strength 
in 1948. However, the effect of different positions and breath status on pelvic 
floor muscle activity is still unclear. In their chapter, Prof. Monika Sorfova and 
Eva Tlapakova demonstrate the results of their research, which may help clinicians 
to develop a more efficient protocol of pelvic floor muscle training.

Pregnancy and childbirth are important acquired risk factors for female PFDs. 
On one hand, pregnancy and childbirth can put excessive strain on the pelvic floor, 
which may result in pelvic floor muscle fatigue. On the other hand, episiotomy 
during delivery can directly injury the pelvic muscles and connective tissues. It 
may minimize the occurrence of PFDs to understand the indication of episiotomy 
and perform this surgery properly. To understand the knowledge of gynecologists 
and midwives, Dr. Cristhel K. Fagerstrom-Sade et al. conducted a cross-sectional 
study in Chile. The results of the study provide valuable evidence in this field.

The management of PFDs mainly depends on the patients’ clinical presentation. 
Basically, conservative therapy is considered the first-line treatment for PFDs. 
Magnetic stimulation, as a non-invasive therapy, has been one of the most common 
therapies for treating PFDs. In their chapter, Dr. Shigeo Horie et al. present current 
evidence in the therapeutic effect of magnetic stimulation on various PFDs. More 
importantly, they discuss the application of magnetic stimulation in Japan.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is believed to be a kind of com-
plicated PFD. However, because its etiology remains unclear, the diagnostic criteria 
are confusing, and no definitive treatments are available. Generally, IC/BPS can be 
classified into two types: Hunner lesion IC/BPS and non-Hunner lesion IC/BPS. It is 
reported that patients with Hunner lesion IC/BPS have more severe symptoms and 
lower bladder capacity compared to those with non-Hunner lesion IC/BPS. Thus, 
management of Hunner lesion IC/BPS seems to be more difficult. In their chapter, 

XII
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Dr. Kwang Jin Ko and Kyu-Sung Lee not only list currently available treatments but 
also present evidence for the efficacy of each treatment, which can help clinicians to 
choose the proper therapeutic strategy.

Post-stroke urinary incontinence is a common PFD in the elderly. It is normally 
managed as a chronic illness because it is a sequela of stroke. In their chapter, 
Prof. Heltty Heltty et al. develop an integrated management model that includes 
a holistic rehabilitation program and continuous care at the patient’s home. This 
therapeutic model may boost patient confidence in overcoming the disease.

Dysfunctional voiding is a common disorder in children. Traditionally, its etiology 
is attributed to habitual disorder and psychosocial problems. Recently, more and 
more studies show several factors, including learned behavior, the perpetuation 
of infantile patterns, maturational delay, and genetic or congenital factors, may 
contribute to the occurrence of dysfunctional voiding. Despite the development in 
understanding its etiology, there is no universal treatment so far. In their chapter, 
Dr. Vesna D. Zivkovic et al. present different rehabilitation protocols in details, 
which may allow patients to choose multimodal and individualized therapy.

POP is the dropping of the pelvic organs caused by the weakened support of pelvic 
muscles and connective tissues. Surgery has been the mainstream treatment for 
POP. In their chapter, Dr. Rodrigo García-Baquero et al. share their experience in 
managing POP using single-incision mesh and discuss other surgical procedures. 
Their case study provides important evidence in the safety of the procedure.

In this book, experts and researchers from different countries present the latest 
evidence in the diagnosis and treatment of PFDs. Although these chapters cannot 
cover all the aspects of PFDs, they provide readers with important updates. I believe 
a bright future in this field awaits us.

Ran Pang
Department of Urology,
Guang’anmen Hospital,

China Academy of Chinese Medical Sciences,
Beijing, China
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Chapter 1

Pelvic Floor Disorders in Females: 
An Overview on Diagnostics and 
Therapy
Isabell Link and Christian Fünfgeld

Abstract

Pelvic floor disorders have multifactorial reasons and can have a huge impact 
on a woman’s life. They can result in descensus of bladder, uterus, vagina or rec-
tum and are often accompanied by incontinence. Symptoms like downward pres-
sure, pain, incontinence or bladder voiding dysfunction develop slowly and are 
still highly taboo. Gynecology differentiates between descensus of the anterior, 
central and posterior compartment. A descensus in the anterior compartment 
causes a cystocele, with can either present as a pulsation cystocele or a traction 
cystocele. A descensus of the apical compartment leads to a uterine prolapse or 
vaginal stump descensus, while a descensus of the posterior compartment results 
in a recto- or enterocele. Urinary incontinence can be divided into stress and urge 
incontinence. The most important tool for the diagnosis of pelvic floor disorders 
is the clinical examination. Regarding the therapy of pelvic floor disorders, con-
servative therapy measures should first be offered. If these fail, an individually 
optimized surgical therapy should follow. The spectrum of surgical possibilities 
has expanded considerably in the last three decades. In particular, implanting 
alloplastic meshes has improved long-term stability. Finally,  preventive measures 
also play a central role.

Keywords: pelvic floor disorders, prolpase, zystocele, rectocele, incontinence, 
treatment

1. Introduction

The pelvic floor has an important holding and support function in a woman’s 
body. If this substantial holding apparatus suffers from disorders, this can have 
a huge impact on a woman’s quality of live, as taking part in everyday life can 
be considerably restricted by pelvic floor disorders. The pelvic floor consists of 
fasciae (endopelvic fascia, rectovaginal septum, perirectal fascia), ligaments 
(ligg. Sacrouterina, arcus tendineus etc.) and muscles (pelvic diaphragma, uro-
genital diaphragma), which are already exposed to a high load due to the upright 
gait. Other events in a woman’s life like injuries, chronic overload or giving birth 
contribute to further stress on the pelvic floor and can lead to disorders. Vaginal 
delivery, an event most women experience at least once in their lifetime, can lead 
to damage to connective tissue, ligaments and muscles up to tearing of muscular 
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structures and stretching of pelvic nerves. Hereditary connective tissue weakness 
contributes further to the weakness of the pelvic floor. In summary, pelvic floor 
disorders have multifactorial reasons and can result in descensus of the bladder, 
the uterus, the vagina or the rectum as well as incontinence. In most women, 
symptoms occur in an advanced stage, with the woman being able to compensate 
the symptoms through training of the pelvic floor muscles in earlier stages. As 
muscle strength decreases, the level of suffering increases, while fecal and urinary 
incontinence may also occur at earlier stages. Women present to their gynecolo-
gist with urinary incontinence or prolapse symptoms, while anal incontinence is 
still highly taboo.

2. Incidence and epidemiology

The incidence of asymptomatic prolapse is high, with approximately 50% of the 
women after vaginal delivery having an asymptomatic descensus in gynecologi-
cal examination. 8–30% of the women report symptoms of pelvic floor disorders 
[1]. The most common symptom of pelvic floor disorders are symptoms related 
to urination with up to 40% of women suffering from urinary incontinence and 
bladder voiding dysfunction [2]. The prevalence of pelvic floor disorders rises 
with age, with 9.7% of the women aged between 20 and 39 years and 49.7% of the 
women at the age of 80 or older reporting at least one pelvic floor disorders in an 
US-American study. 12.8% of women who never had given birth reported urinary 
incontinence, while women after one delivery experienced urinary incontinence in 
18.4%. This number increases to 32.4% after three births. The frequency of pelvic 
floor disorders rises regardless of the mode of delivery, while instrumental delivery 
bears the highest risk to develop pelvic floor disorder [3]. In general, the incidence 
of pelvic floor disorders is higher in Eurasian females compared to African females 
and also higher in overweight women compared to women with normal weight. 
About every 9th woman will need descensus surgery in her lifetime [4], with 29% 
needing relapse surgery [5].

3. Etiology and pathogenesis

Pelvic floor disorders are multifactorial. Damage to the muscles, ligaments and 
fasciae of the pelvic floor leads to loss of function. Human’s upright gait already 
leads to a certain stress on the pelvic floor. Furthermore, chronic overload in the 
context of prolonged high physical stress, obstetric trauma and hereditary con-
nective tissue weakness can lead to prolapse. While chronic overload usually leads 
to overstretching of the pelvic floor’s muscles and fasciae, birth trauma causes 
tearing of these structures. While the risk for developing a pelvic floor disorder is 
highest for instrumental delivery, cesarean section and pregnancy itself already 
increase the risk. Still, prevalence of prolapse is approximately twice as high in 
women after vaginal birth compared to women after cesarean section [6]. Stress 
urinary incontinence usually occurs after the bladder neck loses support and 
through urethraurethral hypermobility as well as weakness of the urinary sphincter. 
The pathogenesis of urgency incontinence is more complex, which makes it also 
more complicated to treat. Mechanism contributing to urgency incontinence are 
detrusor overactivity, poor detrusor compliance and bladder hypersensitivity [7]. 
Furthermore, neurological damage of somatic and vegetative nerves should always 
be considered as a reason for pelvic floor disorders. Pelvic floor prolapse usually 
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only become symptomatic in later stages (when reaching to the vaginal introitus) or 
when accompanied by anal or urinary incontinence.

4. Definition and classification

Types of Pelvic floor disorders are pelvic floor prolapse and both urinary and 
fecal incontinence.

4.1 Pelvic floor prolapse

Gynecology differentiates between descensus of the anterior (cystocele), central 
(uterine prolapse or vaginal stump descensus) and posterior (rectocele, enterocele) 
compartment, often affecting several compartments at the same time. In addition, a 
classification according to the level of the defect according to DeLancey takes place:

• Level I—Suspension of the upper third of the vagina, Parakolpium. Damage in 
this area is referred to as apical or central defects.

• Level II—pubocervical fascia, fixation of the vagina. Damage in this area can 
lead to paravaginal, lateral defects (cysto- and rectocele).

• Level III—pubourerhral ligaments. Damage in this area leads to stress  
incontinence [8].

The classification of prolapse is based on the height of the hymenal hem (ICS/IUGA-
classification). For example, a rectocele is classified according to the descent of the 
posterior vaginal wall. If this remains above the hymenal hem during pushing, a stage 
1 is present (>1 cm proximal of the hymenal hem). If it descends to the hymenal hem, 
stage 2 (± 1 cm proximal or distal the hymenal hem), and below that, stage 3(>1 cm 
distal of the hymenal hem). Stage 4 describes a total prolapse of the uterus and/or the 
vagina. The same applies to cystocele or descensus uteri [8].

4.1.1 Descensus of the anterior compartment

A descensus in the anterior compartment causes a cystocele. The anterior vaginal 
wall is connected to the bladder by a layer of connective tissue (fascia endopelvina). 
Central overstretching results in a pulsation cystocele with passing of the rugae 
vaginalis and preserved longitudinal sulci (Figure 1). This is more often observed 
in older patients. In case of lateral tear off of the vagina (uni- or bilateral) from the 
arcus tendineus fasciae pelvis, a traction cystocele with preserved rugae is found 
[9]. This defect often occurs after birth trauma and is also found in younger women. 
Combination of both are common. This disorder can cause urinary incontinence and/
or bladder voiding dysfunction. Level-III-Defects are one of the most common rea-
sons for stress incontinence, because of the missing lateral fixation of the urethra [8].

4.1.2 Descensus of the apical compartment

A descensus of the apical compartment (defect in Level I) leads to a uterine prolapse 
or vaginal stump descensus (after hysterectomy, Figure 2). Main cause is the over-
stretching of the ligaments holding the uterus, in particular the sacrouterine ligament. 
Depending on the degree of prolapse, one speaks of partial prolapse (the cervix 
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protrudes up to the introitus), prolapse (the cervix protrudes to the introitus or further) 
or total prolapse with a inversion of the vagina (Figure 2). Descensus of the apical com-
partment is usually less problematic, as it only becomes symptomatic when the prolapse 
reaches to the introitus or further (Figure 3) [9].

4.1.3 Descensus of the posterior compartment

A descensus of the posterior compartment leads to a recto- or enterocele 
(Figure 4). A defect of the rectovaginal septum leads to a protrusion of the vaginal 
posterior wall. This leads to ventral displacement of the rectum, whose circumfer-
ence usually increases, which, in turn, can cause defecation disorder. Especially 
for the diagnosis of rectocele, letting the patient squeeze is crucial. Herniation of 
the small intestine into the pelvis between the rectum and vagina then leads to an 
enterocele, which occurs more often after hysterectomy. Especially when there is 
a Burch colposuspension performed additionally to a hysterectomy, the risk for 
developing an enterocele increases [9].

Figure 2. 
Vaginal stump prolapse. With kind permission of Dr. Christian Fünfgeld, all rights reserved.

Figure 1. 
Pulsation cystocele, stadium 2. With kind permission of Dr. Christian Fünfgeld, all rights reserved.
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4.2 Urinary incontinence

Urinary incontinence can be divided into two main groups- stress incontinence 
and urgency incontinence. Stress incontinence occurs when the pelvic floor is 
exposed to stress, for example during coughing, laughing or during physical exer-
tion. In can be further divided into degrees, depending on the situation when loss of 
urine occurs.

• I—loss of urine when coughing, sneezing or laughing

• II—loss of urine when moving, for example when getting up, during sports

• III—loss of urine without moving, when lying

Figure 3. 
Uterine prolapse, stadium 3. With kind permission of Dr. Christian Fünfgeld, all rights reserved.

Figure 4. 
Rectocele, stadium 4. With kind permission of Dr. Christian Fünfgeld, all rights reserved.
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Urgency incontinence describes the loss of urine combined with a sudden urge to 
urinate. A special form of urgency incontinence is the overactive bladder syndrome, 
which is defined as urge to urinate, which can or cannot be accompanied by urge 
incontinence, usually escorted by a high micturition interval and nocturia. Stress 
and urgency often occur together [10].

5. Symptoms

Symptoms of pelvic floor disorders usually develop gradually and slowly over 
time. Unfortunately, symptoms associated with pelvic floor disorders are still a 
taboo and women often take a long time before opening up to their gynecologist 
and to seek help for their condition. Problems which are then reported are primarily 
symptoms of prolapse (Feeling of something coming out of the vagina, downward 
pressure, pain), urinary or fecal incontinence or bladder voiding dysfunction. The 
latter often leads to recurrent UTIs. Both stress and urge incontinence can occur as 
common symptoms of prolapse, whilst anal incontinence is rather rare. Instead, in 
the context of a rectocele, defecation disorders occur more frequently, which are 
often interpreted by patients as constipation [9].

These symptoms have a high impact on patients` everyday life. Incontinence 
can lead to avoiding daily social activities, while many patients also avoid drink-
ing enough fluids, in order to avoid the loss of urine. Using incontinence pads also 
means a financial burden for the women affected. Patients suffering from prolapse 
often avoid sexual intercourse, because of feeling ashamed, while some even experi-
ence painful intercourse. Pelvic floor disorder can have a huge impact on a woman’s 
social, emotional, sexual, physical and financial well-being. Addressing the patient 
actively and asking about pelvic floor disorder symptoms can be helpful.

6. Diagnostics

At the beginning, a detailed medical history should be taken regarding the 
complaints, previous births with complications and previous therapy attempts or 
operations. This should include evaluating where the patient is most distressed 
and which symptoms are perceived to be the most severe. Medical history should 
include questions regarding urinary incontinence, bladder voiding dysfunction, 
anal incontinence, defecation disorders and problems regarding sexuality. Using a 
questionnaire for evaluating medical history can help to get a first overview on the 
most urgent sufferings and can help to standardize and compare different group 
of patients. The most important tool for the diagnosis of pelvic floor disorders 
is the clinical examination. During the vaginal examination with two separate 
specula, all three compartments can be assessed at rest, during elevation and during 
pressing and should be classified according to the ICS/IUGA-classification [8]. A 
clinical distinction can also already be made between a pulsation cystocele (rugae 
vaginalis passed) and a traction cystocele (rugae preserved). While protrusion of 
the posterior vaginal wall is mostly well visible, a distinction between a rectocele 
or a enterocele needs additional diagnostic measures. Uterine prolapse or vaginal 
stump descensus is also easy to assess in clinical examination. To assess pelvic floor 
contractility and width of the genital hiatus, vaginal palpation should follow after 
speculum examination. A rectal examination with assessment of the sphincter 
resting tone and contractility should also be carried out routinely. Subsequently, 
vaginal ultrasound to evaluate the anatomy of the urethra and the bladder, but also 
their position and mobility, should be carried out. Is also allows direct imaging of 
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alloplastic implant, if present. Ultrasound can also be used to distinguish between 
recto- and enterocele. In addition, endoanal ultrasonography can be used to 
assess the sphincter ani and its damage. With these easily accessible examination 
technique, most patients with pelvic floor disorders can be diagnosed sufficiently 
[8]. For complex cases, additional examination can be carried out. These can be a 
dynamic MRI or a defecography for anal incontinence or urodynamic examinations 
for urine incontinence, including uroflowmetry, cystometrogram, pressure flow 
study and urethral pressure profile. A cystoscopy may be helpful for some issues 
and an interdisciplinary presentation of the patient involving urology, proctol-
ogy, surgery, and possibly neurology may still be considered. Sometimes, patients 
with drastic anatomical changes do not experience as many symptoms as patients 
who objectively only have minor clinical findings. Here, particularly in the case of 
dramatically described symptoms, it can be helpful to use a drinking and micturi-
tion log or a stool diary to assess and objectify the dysfunction [8].

7. Therapy

7.1 Conservative therapy

Without wanting to diminish the suffering of patients, pelvic floor disorders are 
of course not life-threatening conditions. Therefore, conservative therapy measures 
should first be offered and tried by the patient before surgical therapy. Depending 
on which symptom is the most prominent, various conservative methods are 
available. When a patient is suffering from stress urinary incontinence, pelvic floor 
training can improve functionality. The pelvic floor training should be supervised 
by a physiotherapist specialized in this field and can be supported by biofeedback 
or electrostimulation. Patients suffering from an overactive bladder and urge 
incontinence can benefit from bladder conditioning through behavioral training 
(toilet training) and anticholinergic therapy [9]. Anticholinergic medication should 
be tried for at least 3 months and the patient should be informed about possible 
side effects such as dry mouth or constipation. Other pharmacotherapy options are 
alpha-adrenoreceptor blockers for bladder voiding dysfunction and beta3-adreno-
receptor agonists like Mirabegron for overavtive bladder syndrome. A micturition 
diary can help to objectify whether medication is working or not. After menopause, 
incontinence symptoms can be improved by the use of local vaginal estrogens. All 
conservative measures should always be accompanied by lifestyle modifications 
like weight loss, nicotine abstinence and reducing caffeine intake, which can also 
optimize surgical outcome, if surgical therapy is planned next. Use of different 
types of pessaries can be useful to treat uterus prolapse and cystoceles, if tolerated 
by the patient, while treatment of rectoceles with a pessary is more complicated. 
There are different sizes and types of pessaries available, which can be individually 
customized. Often, sieve bowl pessaries are more effective in a cystocele and cube 
pessaries are better in descensus uteri or rectocele. It is necessary to try different 
pessaries to find which one gives the patient the most relief and holds best under 
movement without dislocating. The patient should be trained to change the pessary 
independently to lower the risk for infections and injuries. Especially in younger 
patients whose family planning has not yet been completed, pessary therapy should 
be preferred to surgical therapy. This also applies to older, multimorbid patients 
[8]. Regarding anal incontinence, stool thickening by appropriate nutrition or by 
medication (e.g. loperamide) can improve quality of life. Defecation disorder can 
be treated with dietary options or through laxatives. Conservative therapy should 
always be performed in consultation with the patient and reviewed regularly. If 
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necessary, a change to surgical therapy may be required if there is insufficient 
improvement or compliance. Moreover, there may be some patients who are not 
willing to try conservative therapy and immediately demand a permanent solution, 
which can only be achieved by surgery [9].

7.2 Surgical therapy

The therapy should be individually optimized to provide an optimal solution 
for each individual patient. Generally, the indication for pelvic floor surgery is 
elective. Therefore, the degree of suffering of the affected person is always decisive 
for the indication of a surgical intervention. Asymptomatic findings of descensus 
should not be operated on. If surgery is indicated, the goal is usually reconstruction 
of the anatomic situation. However, the patient desires a restitution of function 
and thus an elimination of symptoms. Unfortunately, even a successful anatomical 
reconstruction cannot always guarantee a cure of the symptoms. It is imperative to 
inform the patients about this. In particular, the occurrence of de novo incontinence 
should be mentioned. Positional changes can often be corrected effectively, in con-
trast to muscle or nerve damage. However, since the often weak connective tissue 
remains unchanged, there is a considerable risk of recurrence. This should also be 
discussed with the patient. In addition, it should be clarified with the patient what 
degree of stability she expects and needs from the operation [9].

The spectrum of surgical possibilities has expanded considerably in the last 
three decades. Previously, for over 100 years, vaginal hysterectomy with anterior 
and posterior colporrhaphy was the standard gynecologic procedure for any form 
of cystocele, uterine descensus, or rectocele. This usually can correct descensus 
satisfactorily. However, the recurrence rate is relatively high and amounts to 37% 
after 12 months for anterior colporrhaphy according to the current guideline for 
genital descensus [11]. Therefore, analogous to hernia surgery, attempts have been 
made to improve long-term stability by implanting alloplastic meshes and liga-
ments. The anatomical recurrence rate was significantly lower after implantation 
of alloplastic material (7%) [12]. In the subjective assessment, the difference is 
smaller. Due to a frequent lack of experience in surgeons and a generous use of the 
initially too small-pored and too heavy-weighted meshes, there have been consid-
erable adverse events and complications, so that now, especially in Anglo-Saxon 
countries, alloplastic meshes and tapes are banned or can only be used under strict 
regulations [13]. The German Working Group for Urogynecology and Pelvic Floor 
Surgery (AGUB) has a more differentiated view and considers the use of these 
materials with an appropriate indication in the case of recurrent prolapse, very 
weak connective tissue or severe descensus with a high risk of recurrence in the 
hands of a urogynecologically specialized surgeon as justified and often necessary 
[9]. The complication rate could be significantly reduced with the further develop-
ment of materials and the optimization of the surgical technique. In addition to the 
vaginal approach, the abdominal/laparoscopic approach has also gained importance 
in recent years. Today, hysterectomy is mostly only part of a descensus operation if 
there is a corresponding additional indication.

7.3 Surgical therapy: rectocele

Only after exhausting the conservative methods should surgical therapy of a 
rectocele be considered. In gynecology, a rectocele is usually treated with a poste-
rior vaginoplasty. On closer inspection, this is not a consistent surgical procedure. 
Under this term, the posterior colporrhaphia, the pelviperineoplasty, a fascia-
specific repair or a median fascia lift are summarized- in each case with or without 
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levatorplasty or bulbospongiosus lift, which differ considerably in the structures 
that are “lifted”. For stabilization, an alloplastic mesh can also be implanted. 
However, the results between simple posterior plastic and mesh-supported poste-
rior plastic differ less than with the anterior plastic. Biological patches can be also 
used, but showed worse results [11].

A transanal or transperineal operation, a Stapled Trans Anal Rectal Resection 
(STARR) or a laparoscopic or open resection rectopexy are the portfolio of a 
coloproctological surgeon. Studies that would provide valid data comparing the 
different gynecological and surgical techniques are still not available. In surgical 
studies, the change in the stool diary is usually used as a success parameter. The 
gynecological studies mostly assess the anatomical success of the posterior vaginal 
wall without recording the improvement in quality of life.

In the current German gynecological guideline on descensor surgery, after 
extensive literature research on rectocele correction, the following results were 
found [7]:

Success rates (follow-up time > 12 months):

• posterior vaginoplasty with autologous tissue: median fascia lift: 82–93%

• posterior vaginoplasty with autologous tissue: defect-specific  
correction: 56–91%

• posterior vaginoplasty with autologous tissue and levator suture: 76–96%

• surgeries using non-resorbable synthetic meshes: 78–100%

Alloplastic materials are definitely indicated for recurrent rectoceles, pronounced 
findings, high risk of recurrence and accompanying enteroceles that are otherwise 
often difficult to correct. Since there is little self-tissue in the upper posterior part of 
the vagina to stabilize a rectocele, it can sometimes be difficult to correct the rec-
tocele without using an alloplastic mesh and without causing dyspareunia through 
conventional colporrhaphy. Reconstruction of the rectovaginal septum alone to 
reduce the posterior vaginal wall without reducing the circumference of the rectum, 
which is usually too large, increases the risk of intussusception. If intussusception or 
rectal prolapse is more pronounced preoperatively, an interdisciplinary gynecologi-
cal and coloproctological investigation should be carried out. Coloproctological 
surgery procedures are often more suitable here. Less pronounced intussusceptions 
can be treated via transanal access. If there is a posterior wall prolapse combined 
with a rectocele and intussusception or anal prolapse, a two-stage surgical concept 
can be useful [8].

First, a gynecological reconstruction is carried out and then, if the result is 
functionally unsatisfactory, a secondary coloproctological operation can be carried 
out- or vice versa. Ultimately, when planning therapy, focus should be on restoring 
quality of life by reducing symptoms.

7.4 Surgical therapy: enterocele

An enterocele is a challenge for surgical therapy. Since an enterocele rarely occurs 
isolated, correction is carried out in combination with interventions to repair a cysto-
cele, rectocele or descent of the vaginal stump or uterus. In case of vaginal access, an 
opening and resection of the enterocele hernial sac with a subsequent “high peritone-
alization” is carried out. An alloplastic mesh can be used to stabilize the upper part of 
the posterior vagina, as there is usually little autologous tissue available here [8].
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7.5 Surgical therapy: cystocele and descent of vaginal stump or uterus

The therapy of the cystocele is complex. Vaginal, abdominal and laparoscopic 
approaches are possible. The choice of the procedure ultimately also depends on the 
patient’s wishes and on whether and which other compartments are affected by a 
descent.

The German Deszensus guideline confirms that anterior vaginoplasty is a good 
option in patients who have not previously been operated on, especially with simul-
taneous apical fixation [9]. According to the Cochrane Review of 2016 and other 
systematic reviews, mesh augmentation in the anterior compartment is superior 
to surgery with autologous tissue, i.e. anterior vaginoplasty [12]. A wide variety of 
meshes are available on the market. Which is possibly better than another cannot 
be described with the available data, since no comparative studies are available. 
However, patients did not benefit from using biological materials [11].

In the past, hysterectomy was usually a key part of a descensus-, but also 
often of incontinence surgery. Vaginal hysterectomy with anterior and posterior 
colporrhaphy was the most frequently chosen operation. If incontinence was in 
the foreground or a vaginal approach seemed impossible, abdominal hysterec-
tomy with retropubic colposuspension (with several procedures as according to 
Marshall-Marchetti-Kranz, Hirsch, Burch, Stanton, Cowan etc.) can be considered. 
With the introduction of alloplastic implants and the triumph of laparoscopy, the 
spectrum expanded considerably. The possibility of combining the procedures in 
different ways makes it increasingly difficult for the surgeon to select the correct 
procedure [11].

For primary surgery of a cystocele, especially if there is a central defect (pulsa-
tion cystocele), conventional anterior colporrhaphy with median fascia lift is still 
the most suitable procedure. According to the German Deszensus guidelines, 
however, if there are pronounced stages of prolapse or the desire for improved 
stability, a primary mesh implantation can be considered. This also applies to 
patients with a high surgical risk who want to avoid another operation for a relapse. 
In the case of recurrence of the cystocele, stabilization by using a mesh is recom-
mended. It becomes more difficult with paravaginal defects (traction cystocele). In 
conventional surgery, there is only the paravaginal repair according to Richardson 
with attachment of the endopelvic fascia to the tendon arch, which can usually be 
done through retropubic access, but also vaginally. However, the success rates of 
this procedure were not convincing. The reason for this is the lack of stabilization 
of the apex (level 1) and the upper third of the vagina. Still, with increasing use of 
sacrocolopexy, paravaginal repair is gaining in importance. The stability is achieved 
by fixation of the apex (cervix or vaginal end) by the mesh fixed on the sacrum/
promontory. The correction of the cystocele, which is not always sufficient, can 
be improved by lateral fixation. This combination is more complex, but is prefer-
able to a vaginal mesh, especially for younger patients. For older patients with a 
pronounced lateral defect, treatment with a vaginal mesh-supported plastic is 
very effective [11]. Whereas in the past the focus was on treating cystoceles and 
rectoceles, the focus of the descensus surgery has nowadays shifted towards stabi-
lization in level 1. Fixing the cervix or the vaginal stump after hysterectomy brings 
better results, not only for level 1, but also for the cystocele. A cystocele correction 
with or without mesh shows fewer recurrences if the apex is fixed at the same 
time. Several methods are available today for this purpose. Sacrospinal fixation of 
the vaginal stump (several modifications according to Amreich and Richter) has 
become established for the vaginal access. Today, this procedure is also performed 
while preserving the uterus with fixation of the cervix to the sacrospinal liga-
ment. The sacrospinal fixation in the original technique or with a band system can 
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be performed with the uterus in place or with a hysterectomy primarily or in the 
event of a relapse. It can be easily combined with conventional colporrhaphy. The 
abdominal or laparoscopic approach has proven to be a further approach for level 1 
fixation [11].

After being informed by the surgeon, the patient has the right to participate in 
the choice of the surgical procedure. Some want good stability, so that a mesh can be 
implanted, while others do not want one for fear of alloplastic implants. Likewise, 
many strictly reject a hysterectomy, others wish it because of existing pathology. 
The indication is becoming more and more complex due to the multitude of options 
available. The advantage, however, is that you can offer an operation concept that is 
individually tailored to the patient and the present findings [11].

7.6 Surgical therapy: urinary incontinence

Surgical therapy is highly effective in stress incontinence with placement of 
mid-urethral slings being the first line option. Retropubic and transobturator 
pathways are possible. The treatment of urgency incontinence is more complex. 
Neuromodulation is one possibility, if pharmacotherapy is not effective for urgency 
incontinence. Another possible treatment option is the intravesical injection of 
botulinumtoxin A, which usually lasts up to 12 months and can be repeated, if 
necessary [10].

8. Prevention

The prevention of anorectal dysfunction, but also of descensus and urinary 
incontinence, begins at the latest after a woman has given birth. Training the 
pelvic floor muscles, weight optimization, avoiding constipation, learning a pelvic 
floor-friendly carrying technique and nicotine abstinence can reduce the risk for 
developing pelvic floor disorders. Postmenopausal, local vaginal application of 
estriol has proliferating effects on the vaginal, urethral and bladder epithelia and 
improves blood flow in the urethral area. Hereby, descensus can also be prevented 
or delayed [8].

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Pelvic Floor Muscle Activity 
in Relation to Body Position 
and Breath
Monika Sorfova and Eva Tlapakova

Abstract

The aim of this work was to analyse pelvic floor muscle activity by intravaginal 
perineometry. We focused on the increase caused by phasic muscular activity, 
which, on a short term basis, rises above the basal tonic activity. The functional 
relationships to postural and respiratory function have been confirmed by only a 
few studies. Therefore, we monitored this functional connection. We confirmed 
a statistically significant increase in pelvic floor muscle activity at deep breathing 
compared to calm breathing (in other words at different breathing intensity) in the 
same position (lying, standing). Our measurements also showed that the phasic 
activity of pelvic floor muscles in deep breathing is statistically significantly higher 
than activity after a minute-long run on the treadmill. Cough is a specific situation, 
whose short-term increase in pelvic floor muscle activity clearly exceeds all other 
monitored situations.

Keywords: pelvic floor muscle, breathing, perineometer, body position

1. Introduction

In 1948, Dr. Kegel [1] developed an intravaginal device, a perineometer, for 
assessing pelvic floor muscle strength. A pressure vaginal probe was connected to a 
manometer to measure the intravaginal pressure induced by the contraction of the 
pelvic floor muscles in mmHg. Since then, pressure probes of various shapes and 
technical properties have been developed [2, 3]. One type of instrument used under 
standard conditions with a well-guided protocol is very useful for both objectifying 
the diagnostics and assessing the effect of therapy [4].

The pelvic floor performs two types of activities - tonic and phasic [5, 6], as 
confirmed by the Deindl study [7]. According to Frawley [3], manometric measure-
ment is one of the most widespread and the advantage is that it allows the measure-
ment of muscle contraction both when lying and standing. This advantage is that 
incontinence occurs especially in upright positions and therefore examination in 
these positions will give us information with a higher informative value. It appears 
that the resting pressure measurement (tonic pressure) is not as reliable in standing 
(ICC 0.29) and sitting position as in lying (ICC 0.77). Measurement of the pressure 
of phasic compression of pelvic floor muscle shows good ICC confidence of 0.91 to 
0.95 in all body positions [3].
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Junginger et al. [8] controlled the decline of the uterine throat and the descent 
of pelvic organs while increasing intraabdominal pressure, which was prevented 
by joint activity of the pelvic floor muscles and the transversus abdominis muscles. 
Iacobellis et al. also conducted a detailed study of the risk of organ descent by MR 
[9]. Comparing the lying and sitting situation, the difference proved to be statisti-
cally significant. This suggests that examination in lying position can underestimate 
the existing descent of organs.

Bø et al. [10] also ask the question whether a usual manometric examination of 
the pelvic floor in a lying position is sufficient or whether it is more appropriate to 
perform examination in a standing position. For standing persons, it has been proved 
that the pressure increase during will-induced contraction and dwell time have not 
changed, only the minimum value (tonic contraction) when standing has increased.

The pelvic floor is given responsibility for the continence of urine, stool and the 
supporting function of the pelvic organs. The connection between the function 
of the pelvic floor and respiration is rarely considered. Therefore, we wanted to 
contribute to the knowledge of these connections. In addition, we were interested 
in the difference in the functional context in the position of the body in a standing 
and lying position. We performed the measurements even after a minute-long run, 
which triggered the spontaneous deep breathing process.

2. Methods

During the actual measurement, the person was placed on the examination 
bed in a position with the legs bent and with the feet propped up, and a condom-
protected perionometer probe was inserted. Subsequently, a trained therapist gave 
verbal instructions and checked the performance. In order to ensure all the required 
conditions and to eventually register an individual proband response, a second 
specialist therapist was present during the testing, as recommended by Bø [10], to 
ensure standardisation of the examination. The individual test manoeuvres were 
based on a commonly performed PERFECT SCALE examination, which is primar-
ily designed for palpation vaginal examination, but allows the same procedure to be 
performed via a pressure probe and thus objectifying the results [11].

Maximum contraction and endurance at this level were tested for 10 seconds 
with subsequent relaxation. In addition, the test subject was asked to repeat 
maximum contraction and release with a duration of five seconds per phase. 
Subsequently, a similar situation was tested, but with a shorter duration of indi-
vidual phases - 1 s contraction and 1 s relaxation. Finally, the person was asked to 
cough, which was repeated three times. See Figure 1.

The second observed phenomenon was the effect of respiration, each examina-
tion lasted one minute. We compared the activity of pelvic floor muscles with calm 
and deep breathing without will-induced activation of pelvic floor muscles. During 
deep breathing, the proband was instructed to take several deeper inhalations (3 s) 
and exhalations (6 s). Inhale was done through the nose, exhale through the mouth 
using the “S” spoken throughout the exhalation. Then the proband switched to the 
KETTLER TRACK 3 treadmill with the probe installed and ran for a minute on this 
belt with a 0% slope, i.e. flat and at a speed of 5 km/h. Subsequently, we observed 
changes in pelvic floor muscle pressures during spontaneous breathing after a 
minute of running on a treadmill.

To this measurement project were involved 10 women. Their average age was 
38 years (range 25–47 years), average height 166.8 cm (range 159–178 cm), average 
weight 66.9 kg (range 50–85 kg), average BMI 23.9 kg/m2 (range 19.0–29.8 kg/m2). 
There were no births in 3 women, one birth was performed by one woman, two and 
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three births each by two women, and only one woman had 4 births. Only probands who 
excluded respiratory diseases, abdominal or gynaecological operations, except births, 
lumbar spine pain, were included in the measurement. No proband is an active athlete.

All statistical calculations were performed using the software OriginPro 8.5.1 
(http://www.originlab.com/Origin). T-tests were used to test hypotheses to deter-
mine if there was a significant difference between the averages of the two groups 
of measurements under the given test conditions. Spearman’s rank correlation 
coefficients were calculated to evaluate the associations between variables. The 
significant at an alpha level of 0.025 (at least) or it is specified in the Results chapter 
for the specific situations.

3. Results

The achieved increase in perionatal pressure (amplitude) was to be maintained 
for 10 seconds. This was ideally achieved by one person only. Six persons experi-
enced a gradual decrease in the achieved maximum value by an average of 45% 
(values 31 to 78%).

As expected, a statistically significant difference can be demonstrated for the 
tonic activity of the pelvic floor muscles in the lying and standing positions, on 
average the standing values are 7.5 to 10 mm Hg higher (Figure 2). This result fully 
corresponds to the research of Bø et al. (Bø & Finckenhagen, 2003).

The results are not conclusive for the phasic activity, the amplitude increased 
statistically significantly only for cough (Table 1). The amplitudes of the 1 s and 
5 s tests were comparable. Basal tonic pressure values - especially the critically low 
values observed in three individuals - do not condition the low values achieved in 
short-term amplitudes.

In the test of pelvic floor muscles reaction to cough, we investigate reflex 
functions in contrast to will-induced contractions in previous tests (5 s and 1 s). 
In this case, we clearly find higher amplitudes of contractions in cough, on aver-
age, the values are doubled, for one person, the cough pressure is up to 10 times 
the values of the person’s deliberately induced amplitude. The t-test values are 
statistically significant when comparing cough with all will-induced activities at 
a significance level of 0.001. As expected, the difference in tonic muscle activity 
was not detected (Figure 2).

Figure 1. 
Subtraction of parameters from measured data - tonic basis of muscle activity (value B). Increase in pressure 
by A-value in phasic muscular activity (here at the therapist’s instruction to repeat will-induced contraction of 
5 s and 1 s of pelvic floor muscles and in coughing - three reps).
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In an effort to understand more deeply the above-described morphological-
functional interconnections and behaviour of the system during the will-induced 
and reflexive (or spontaneous) changes, we extended the tested functional situ-
ations. We were wondering what the functional response to deepened breathing 
would be, which we invoke not spontaneously but based on the instructions of the 
therapist. In addition, a short-term anaerobic load lasting several tens of seconds 
was chosen.

A statistically significant increase in pelvic floor muscle activity during deep 
breathing was demonstrated. Comparing this activity with consciously induced 
deep breathing while standing, with the spontaneous breathing caused by the previ-
ous running activity can be considered a very interesting result (Figure 3). Phasic 
activity of pelvic floor muscles in deep breathing is statistically significantly higher 
than that measured in deepened breath after physical exercise of the tested person 
for a minute of running on the treadmill.

The statistical comparison shows that the increase in the pelvic floor muscular 
phasic pressure due to cough differs significantly in all the situations tested, i.e. it 
differs in relation to the position (lying, standing) and to three types of breathing 
(quiet, deep, after running) (Figure 4 and Table 2).

While in deep breathing we find large variations of values, in spontaneous 
breath after a minute-run, the values are scattered minimally, similarly to calm 
breath in both monitored positions, which we consider an interesting result.

If we monitor the variability of the observed values within the measured group, 
we can see that while in deep breathing we find large variations of the values of 
physical pressure increase, in spontaneous breath after a minute run, the values are 
scattered to a minimum extent, similarly to calm breath. Everything applies to both 
standing and lying position (Figure 4).

Figure 2. 
The tonic pelvic floor muscles activity in specific body position (arithmetic means and determinative 
deviations).

Comparison lying-standing body position

Evaluated

Phasic activity Tonic activity

t-test Significance level t-test Significance level

Cough 2,271 0,025 3,995 0,002

Calm breathing 3,554 0,003 5,275 0

Deep breathing 3,636 0,003 4,531 0,001

Table 1. 
The t-test values significancy - comparing cough with breathing activities fulfilling experimenter’s instruction.
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Figure 3. 
Phasic muscle activity in deep breathing after running and fulfilling experimenter’s instruction.

Figure 4. 
Values of arithmetic means and determinative deviations for observed situations.

Comparison calm and deep breathing

Evaluated is phasic muscle activity

t-test Significance level

Lying - calm vs. deep breathing −2,443 0,019

Standing - calm vs. deep breathing −3,636 0,003

Standing - calm vs. after running −3,563 0,003

Standing – deep vs. after running 3,209 0,005

Table 2. 
Comparison calm and deep breathing and situation after a minute run.
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4. Discussion

The aim of our work was to assess how the degree of functional involvement of 
the pelvic floor changes based on breathing of the tested person, depending on the 
position of the body in an upright position or lying down.

Our results showed statistically significant differences in tonic activity of pelvic 
floor muscles in lying and standing position. At the same time, however, we found 
in the initial study that the will-induced - that is, the phasic muscular contractions 
of the pelvic floor muscles are not different when comparing measurements taken 
while standing or lying down (Table 3). In other words, the amplitude increase (the 
value of the short-term pressure increase referred to as phasic action) was approxi-
mately the same for both lying and standing position, only when lying down there 
was a lower level of tonic contraction than when standing (the value of sustained 
tonic activity).

Only in reflex muscle activity (i.e. cough simulation), differences were detected 
not only in tonic muscle activity, but also in phasic muscle activity. Thus, it can 
be argued that this spontaneous response of the system to a cough maintains a 
tendency to higher amplitudes. This happens both when lying and standing. To 
evaluate the associations between lying or standing activity, Spearman correlation 
coefficients were calculated for the same breath type (Table 4).

Our results show that the instruction to deepen breathing led to a different 
increase in the phasic muscular activity of these muscles. Phasic activity of pelvic 
floor muscles in deep breathing is statistically significantly higher than that mea-
sured in deepened breath after physical exercise of the tested person for a minute of 
running on the treadmill.

Comparison lying-standing body position

Evaluated

Experimenter’s instruction Phasic activity Tonic activity

Intertionally contracted no yes

Deep breathing yes yes

Cough yes yes

Table 3. 
Comparison of the response of the phasic and tonic activity of the pelvic floor muscles to the experimenter’s 
instruction (“yes” means an increase in standing activity confirmed by mathematical statistics).

Spearman’s correlation - lying-standing body position

Evaluated

Phasic activity Tonic activity

Correlation 
coefficient

Significance level Correlation 
coefficient

Significance level

Cough 0,761 0,05 0,892 0,01

Calm 
breathing

0,233 no 0,902 0,01

Deep 
breathing

0,86 0,01 0,914 0,01

Table 4. 
Test of the relationship between the increase of tonic and phasic activity of muscles by changing the position of 
the body.
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The functional relationships of postural and respiratory function of the pelvic 
floor is known. But many clinical procedures rely on only one of these areas. It is 
more advantageous for the patient to undergo therapy linking the functional influ-
ence of the whole respiratory system and the pelvic floor system.

Not only in the direct treatment of pelvic floor dysfunctions, but also in the 
treatment of widespread low back pain. In routine clinical practice, the pelvic floor, 
in a patient with back pain, is not examined. If we remove all the pathologies found 
in the patient - muscle spasms, trigger points, joint blockages, muscle contractions, 
etc., without treatment of the pelvic floor, the patient will have temporary relief, 
but the pain will return.
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Abstract

Episiotomy is a common intervention used during the second stage of delivery. 
Current use of this procedure is restricted to certain births due to several complica-
tions. Almost all births in Chile are delivered by a gynecologist or a midwife in the 
public or private health system where episiotomy is performed. The objective of 
this study is to identify strengths and weakness in aspects of perineal management 
and episiotomy practice among obstetric health care providers with the purpose 
of promoting practice assessment and updating skills and competencies. Design: 
Questionnaire-based-cross-sectional study. Method: Anonymous questionnaire 
applied to gynecologists and midwives of public and private hospitals, between 
October and December 2019 using the Instrument designed by Cornet et al. 
addressing questions such as affiliation, number of births/year, knowledge of 
anatomy, knowledge of episiotomy, knowledge of perineal tear, competence in 
perineal repair, and presence of expert in perineal trauma at their unit. Results: 189 
surveys responded, 51% from midwives and 37.6% from doctors. 71% of total were 
trained at their medical or midwifery schools and 69% during postgraduate intern-
ships. Episiotomy practice criteria: 19% always in primigravida patients and 14,3% 
always in premature deliveries. Majority of professionals, 79.4% with less than 100 
deliveries a year had incorrect answers about depth or sphincter tear prevention 
technique. Conclusions: The majority of professionals indicated insufficient train-
ing capacities in relation to episiotomy techniques. Undergraduate programs should 
strength training on this intervention, national guidelines must include routine 
episiotomy performance in order to unify criteria.

Keywords: episiotomy, episiotomies, midwifery, obstetrics, sphincter injuries, 
clinical practice, Chile

1. Introduction

In Chile vital statistics and indicators are methodically published by the bureau 
of vital statistics jointly with the national institute of statistics.

Chile has a mixed health system (public and private) in terms of financing, 
health insurance, and service delivery. Certified health professionals may work in 
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either system. Midwives assist the vast majority of normal deliveries at the public 
service and in the private sector they work cooperatively with the gyn-ob.

Since 1982 until 2016 the rate of deliveries assisted by skilled health personnel, 
obstetricians or midwifes was 99,8% [1]. In 2016 the natality rate was 14,8% with 
243.149 live newborns and the population was 18.191.000 inhabitants.

Episiotomy is the most commonly intervention practiced in obstetrics. It is 
recommended in order to facilitate the second stage of delivery and protect pelvic 
tissues from lacerations as well as the fetal head. The surgical incision was early 
described by Fielding (1742), Michaelis (1799) and Braun (1857) and has been 
widely used since then [2].

The routine practice of episiotomy has resulted in many researchers questioning 
the very purpose of this procedure as well as its potential benefits. Nowadays it is 
restricted [3] to certain deliveries because of the complications and long term out-
comes such as infection, edema, pain, laceration or tearing into perineal muscles, 
bleeding, urinary and fecal incontinence and also esthetic defects [4–6].

If mediolateral episiotomy is practiced with an angle further than 45-60 degree 
it will not attain greater median levator muscle relaxation. When episiotomy is to 
short usually will not reduce perineal tissue stress and may provide a weak angle for 
uncontrolled laceration [2, 7], therefore inappropriate techniques hold greater risks 
of rectal sphincter injuries [8].

Medio-lateral episiotomy may prevent the recurrence of obstetric anal sphincter 
injuries (OASIS) specially in women with history of anal sphincter tears in previous 
deliveries [9], fetal macrosomia [10], nulliparity [11], first vaginal delivery with 
previous cesarean section, and a prolonged second stage of labour [10, 12], though 
discordant benefits have been reported with this procedure [13].

Even though there has been general agreement about restrictive episiotomy 
recommendations [14–16], available data demonstrates that professional viewpoints 
[17, 18], indications and individual patient conditions [19], are up until now associ-
ated with a large rate of episiotomies [20–23]. Correct categorization of patients 
based on profesional abilities and skills [7, 24] as well as risk factors [8] are very 
important in order to prevent OASIS [25].

Events affecting episiotomy recovery are technique used, incision extension, and 
third or fourth degree tear after procedure [2].

A British study about midwifery practice describes that concealed anal sphincter 
tears showed a twofold increment when re-evaluated by a qualified health profe-
sional [26]. Still, only 17% of midwives tend to perform a rectal examination [27].

This study was designed to find out the principal strengths and weakness around 
birth assistance and determine doctors and Midwives competencies in aspects of 
perineal management and episiotomy practice in Chile, with the purpose of pro-
moting professional practice assessment and updating skills and competencies.

2. Material and methods

A questionnaire-based-cross-sectional study was conducted. We used an 
anonymous questionnaire sent by mail to midwives and doctors attending births at 
one or more public and/or private maternity units in order to identify competen-
cies in aspects of perineal management and episiotomy practice. This study took 
place between October and December 2019 using the Instrument designed by 
Cornet et al. [28]. Fourteen close-ended questions were incorporated in relation 
to: profession, affiliation, number of births/year, evaluation on the knowledge of 
anatomy, evaluation on the knowledge of episiotomy, evaluation of the knowledge 
of perineal tear and competence in perineal repair, and presence of expert in 
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perineal trauma in his/her unit. Study criteria included certified Obstetrician-
Gynecologists and Midwives currently assisting births either at the public or 
private health system in Chile.

3. Data collection

Initially a pilot study was applied to 18 midwives and obstetricians working at 
one public hospital in Santiago, during July 2019. After some question corrections, 
the anonymous questionnaire was sent by means of social media to certified health 
professionals who assisted deliveries in Chile between October and December 2019. 
We convoked 189 respondents.

4. Data analysis

A data base was constructed through an Excel file and data were analyzed through 
the statistical package STATA version 15.0®. A descriptive assessment was primar-
ily carried out. Categorical variables were described in terms of frequencies and 
proportions. Chi square test was used to establish relationship between variables. 
Significance level was 5%.

5. Findings

189 surveys were returned, 97 (51,3%) from midwives and 71 (37,6%) from 
obstetricians. 11% did not state profession. 57% of respondents attend deliveries 
exclusively at the public health system, 19% at the private system and 14.3% in both 
(Table 1).

70% of participants were trained in episiotomy practice at their undergraduate 
schools and 69% at medical internships.

The majority of professionals assisted between 20 and 100 deliveries per year 
and 2,2% of them assisted 500 or more (Figure 1).

Regarding episiotomy criteria, there was no homogeneity in their practice, 
but it is clear that the majority do not perform this procedure as a sphincter injury 
prevention technique when risk conditions arise (Table 2).

When data is divided by groups, professionals who assist ≤100 deliveries/year 
had more incorrect answers concerning prevention of deep sphincter or perineal 
injuries vs. those assisting 100 or more deliveries (79.4%) p <0.05 (Table 3). 

Entity of work N %

Public hospital (109) 57.7

Private maternity (34) 18

Public and private practice (27) 14.3

Home delivery (4) 2.1

Not responded (15) 7.9

Total 189 100

Source: Survey “Diagnosis and management of episiotomies” OASI.

Table 1. 
Affiliation.
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According to self-report questionnaire 28.4% of participants perform this  
procedure in a correct manner.

Routine rectal examination was performed by 53.3% of participants, in 
contrast 5.4% never practiced this type of digital exam when assessing perineal 
trauma (Table 4). This is an interesting figure considering that profession-
als assisting <100 deliveries per year performed a higher frequency of rectal 
examination but no significant difference was demonstrated between groups 
(Table 5).

Condition <100 deliveries/year >100 deliveries/year Total

N % N % N %

Properly performed 33 63,5 19 36,5 52 28.4

Improperly performed 104 79.4 27 20,6 131 71.5

Source: Survey “Diagnosis and management of episiotomies” OASI Test chi2 p < 0.05.
*N = 183 respondents to both questions.

Table 3. 
Quality of episiotomy performance/N° of deliveries per year.

Figure 1. 
N° of deliveries attended by the respondents per year.

Condition Performing episiotomy Not performing episiotomy

N % N %

Primigravida (36) 19,1 (153) 81

Foetus estimated weight > 3800 grs (56) 29,6 (133) 70,4

Genitals with edema (62) 32,8 (127) 67,2

Vulvar varicose veins (22) 11,6 (167) 88,4

Instrumental delivery (169) 89,4 (20) 10,6

Preterm birth (27) 14,3 (162) 85,7

Persistent occiput posterior position (66) 34,9 (123) 65,1

Source: Survey “Diagnosis and management of episiotomies” OASI.

Table 2. 
Criteria for episiotomy utilization.
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6. Discussion

In 2007 the National Ministry of Public Health published the clinical guide for 
humanized care during delivery with the main objective of providing access to all 
pregnant women for appropriate professional assistance during labor and delivery. 
This assistance guideline draw attention to intra-partum fetal monitoring and other 
medical interventions such as episiotomy practice. In spite of the recommendation 
regarding this practice, few other aspects are addressed namely the competencies 
needed to perform this intervention in order to avoid tears and other adverse events.

Our study demonstrates that near 30% of professionals lack specific episiotomy 
technique training. This aspect is thoroughly relevant in light of the international 
evidence assuring that a correct execution of the episiotomy may have significant 
implications in OASIS. This is the reason why many authors endorse supervised 
episiotomy practice when training midwives and doctors, with a minimum number 
of ten before they are permitted to practice [29].

Individual interpretation of whatever particular situation for practicing episi-
otomies varied among participants of our study. This aspect was also observed in 
the study published by Gonzalez-Diaz et-al (2015) [30] therefore it is pertinent to 
regulate this practice and secure a uniform standard technique, also to establish a 
common and precise criteria with regard to specific clinical situations that need to 
be approached by this intervention [30].

Although there are post graduate episiotomy training opportunities, still we 
have professionals that do not perform this technique in a correct fashion.

Considering the international recommendations, when the third stage of labour 
is completed, a rectal examination should be carried out in order to correctly assess 

n %

Always (99) 53.2

Tear or laceration of tissue (71) 38.2

Rectal sphincter injury (bleeding) (3) 1.6

Post instrumental delivery (3) 1.6

Never (10) 5.4

Total 186 100

Source: Survey “Diagnosis and management of episiotomies” OASI.

Table 4. 
Rectal examination criteria.

Delivery N Always Tears Rectal 
bleeding

Post instrumental 
delivery

Never

<100 deliveries/year 68 54 3 2 10

69.4% 14% 100% 100% 100%

>100 deliveries/year 30 16 0 0 0

30.6% 22,9% 0 0 0

Total 98 70 3 2 10

100% 100% 100% 100% 100%

Source: Survey “Diagnosis and management of episiotomies” OASI Test chi2 p = 0.147.

Table 5. 
Rectal examination/N° of deliveries.
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rectal sphincter injuries [30]. We point out that 46,7% of our participants did not 
perform this recommendation in every delivery, of these, 5.4% revealed they never 
practiced the examination and 1.6% performed rectal examination solely under rectal 
bleeding, also 1.6% respondents when assisting an instrumental delivery.

Following data analysis, it becomes evident that there is a need of a particular 
guideline for health professionals addressing the correct management of perineal 
injury prevention and a precise practice of episiotomy. Also, there is the need to 
promote more training at midwifery and medical schools so to secure the precise 
abilities and practical skills to correctly perform this technique. At the same time, we 
should broaden the capacity of continuous training courses for these professionals.

7. Conclusion

The majority of health professionals who attend deliveries in Chile work in pub-
lic hospitals and indicated insufficient training capacities in relation to episiotomy 
techniques. Criteria for episiotomy utilization is diverse and heterogeneous with no 
agreement of absolute indications of the procedure.

8. Suggestions

National guideline for health professionals addressing the correct management 
of perineal injury prevention, precise practice of episiotomy, proper diagnostic 
techniques of severe perineal trauma and correct perineal repair.

To improve and strengthen specific formal training programs regarding OASI 
management and major tears repair and implementing simulation training oppor-
tunities and expertise during internships and residence years.

To increase research in this and similar topics.

9. Strengths

First study in Chile about episiotomy practice among obstetricians and 
midwives.

Survey addressing delivery practices along the territory.
Anonymous survey which facilitates honest answers.

10. Limitations of the study

Limited number of participants in order to assess significant differences.
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Abstract

Pelvic bottom dysfunction includes sexual dysfunction, lower urinary tract  
dysfunction, defecation dysfunction, etc., and the quality of daily life is significantly 
impaired. Although drug based and surgical therapies exist as treatment methods, 
non-invasive treatment methods for pelvic floor dysfunction are highly desired, and 
magnetic stimulation therapy is attracting attention as a potential new approach. 
Magnetic stimulation therapy can generate deeper stimulations as compared to 
electrical stimulation therapy, is less painful, and can be performed while wearing 
clothes. In addition, it is a very safe treatment method with only few reports of side 
effects. From nocturnal enuresis in children to middle-aged sexual dysfunction 
and urinary incontinence in the elderly, therapeutic effects on various pelvic floor 
dysfunctions have been confirmed regardless of age and gender. It is expected that 
magnetic therapy will continue to develop as a new therapy in the futures. This 
chapter first describes the pelvic floor muscles and the principles of anatomy and 
magnetic therapy. In addition, the therapeutic effects of magnetic therapy will be 
explained in detail one by one. We will also explain the potential application of 
magnetic therapy for sarcopenia, which is a problem in our aging society.

Keywords: magnetic stimulation therapy, pelvic floor muscles, urinary incontinence, 
men’s health, sarcopenia

1. Introduction

The pelvis contains organs such as the bladder, prostate, (uterus in women), and 
rectum, and the pelvic floor muscles are the underlying muscles. The pelvic floor 
muscles wrap around the pelvic bones and support several organs. Some pelvic 
floor muscles form a sling around the rectum for greater stability. The function-
ing of these pelvic floor muscles maintains urination, defecation, and sexual life. 
However, if the muscles at the bottom of the pelvis cannot be properly relaxed 
during urination or defecation, urinary incontinence, fecal incontinence, ED, and 
women will experience pain during sexual intercourse.

Pelvic bottom dysfunction (PFD) is a disease caused by damage, dysfunc-
tion, and degeneration of pelvic bottom supporting tissue, which is advocated by 
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the International Urological Society (IUGA) and the International Continence 
Society (ICS). It mainly includes pelvic organ prolapse (POP), pelvic pain, sexual 
dysfunction, lower urinary tract (LUT) abnormality, and defecation dysfunction. 
The causes of such pelvic floor muscle dysfunction are not known at all, but aging, 
obesity, pregnancy, pelvic surgery, etc. are known as factors.

The first non-invasive treatment proposed for pelvic floor muscle dysfunction 
is pelvic floor muscle training (PFMT), but the results are inconsistent. Systematic 
review and meta-analysis of non-surgical treatments for urinary incontinence, 
examining combinations of five common interventions: PFMT, electrical stimula-
tion (ES), vaginal cone (VC), bladder training (BT), and serotonin-noradrenaline 
reuptake inhibitors (SNRIs). This study reported that more intense PFMT was an 
effective treatment, but incontinence assessment methods and intervention proto-
cols differed between studies, and further research is needed [1]. Given the diffi-
culty and effectiveness of sustaining PFMT, new conservative therapies are needed 
to replace pelvic floor muscle training.

In recent years, the US Food and Drug Administration has approved magnetic 
stimulation as a new non-invasive treatment method for pelvic floor muscle dysfunc-
tion. Magnetic stimulation therapy is a method of non-invasively stimulating central 
nerves and peripheral nerves using electric current generated by magnetism. This 
method was previously used in the fields of neurology and orthopedics as transcra-
nial magnetic stimulation and skeletal muscle magnetic stimulation, but in the field 
of urology, it is mainly used for the treatment of urinary incontinence. Furthermore, 
magnetic stimulation therapy has been found to be effective not only in urinary 
incontinence but also in a series of diseases related to the pelvic floor muscles.

This paper focuses on magnetic stimulation therapy and introduces various 
therapeutic effects on pelvic floor muscle disorders.

2. Functional anatomy of the pelvic floor muscles

The bottom of the pelvis has a three-layer structure from the upper part to the 
visceral pelvic diaphragm, the pelvic diaphragm, and the urogenital diaphragm. The 
target approach to the pelvic floor muscles is the muscles in the second layer of the pel-
vic diaphragm. The pelvic diaphragm mainly consists of the levator ani and coccygeus 
muscles. The levator ani muscle consists of medial and lateral muscles, and the medial 
pubococcygeus is inside the levator ani tendon arch, originating from the pelvic fascial 
tendon arch, supporting the outside of the vagina and rectum, and attaches to the 
anterior sacrococcygeal ligament. The lateral iliococccygeus muscle begins at the leva-
tor ani tendon arch and attaches to the tip and lateral edge of the coccyx. The levator 
ani and coccygeus muscles form the pelvic diaphragm and close the pelvic outlet. The 
left and right levator ani muscles do not intersect in the center and form a fissure that 
penetrates the urethra, vagina, and rectum. On the other hand, the coccygeus muscle 
covers the inner surface of the ischial spine to the inner surface of the sacral ligament 
and attaches to the lower part of the sacrum and the outer edge of the coccyx.

3. Motor function of the pelvic floor muscles

The pelvic floor muscles support the organs and are active at rest. Therefore, 
the pelvic floor muscle group is composed of slow muscle fibers that act as posture 
maintenance at a high rate. Furthermore, the pelvic floor muscles do not work 
alone, and when the pelvic floor muscles are contracted, the abdominal muscles 
contract, and conversely, when the abdominal muscles are contracted, the pelvic 
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floor muscles are also activated. When the abdominal pressure rises, the pelvic floor 
muscles and abdominal muscles move inward. However, in cases of dysfunction of 
the pelvic floor muscle group such as urinary incontinence, the pelvic floor muscle 
group and the abdominal muscle move outward [2].

4. What is magnetic stimulation therapy?

4.1 Principle of magnetic stimulation therapy

When an electric current is passed through the coil, a magnetic field is generated 
along the coil axis. An electric field is induced in proportion to the rate of change of 
the magnetic field, stimulating skeletal muscle, the autonomic nervous system, and 
the somatic nervous system. When a pulsed current is passed through the coil of a 
chair, a pulsed magnetic field is generated in the pelvis and an eddy current is gener-
ated. The eddy current stimulates the pelvic floor muscles, which are mainly the pel-
vic nerve, and suppresses the pelvic nerve and stimulates the lower abdominal nerve 
via the afferent fibers of the pelvic nerve and bladder, and the urinary muscle. As a 
result, the pressure in the urethra increases and bladder contraction is suppressed.

4.2 Advantages and disadvantages of magnetic stimulation therapy

There are three major advantages of magnetic stimulation therapy compared to 
electrical stimulation therapy. One is the depth of stimulation. Magnetic stimulation 
therapy can stimulate nerves deeper than electrical stimulation. Currently, in Japan, 
a chair-type stimulator that magnetically stimulates the area around the anus is used. 
Such stimulation of deep nerves is difficult to reproduce with electrical stimulation 
therapy.

The second is that it can be done non-invasively. Since the magnetic stimulation 
penetrates clothes, skin, bones, etc., it can be performed while wearing clothes 
without inserting an anus or vaginal electrodes. Therefore, this treatment method is 
more comfortable and less embarrassing. Furthermore, the targets to be stimulated 
are the sacral nerve and the pelvic floor, but treatment can be performed without 
pain often observed in electrical stimulation.

The third is safety. Magnetic stimulation therapy is considered to be an extremely 
safe and side-effect-free treatment. In a multicenter, randomized, sham-controlled 
trial, magnetic stimulation therapy did not show any adverse events compared to the 
placebo group [3]. This data suggests that magnetic stimulation is safer than electrical 
stimulation associated with side effects such as abdominal pain and diarrhea [4].

However, there are two major disadvantages. One is the need to go to the hospi-
tal. Magnetic therapy does not end with just one treatment, and requires about 8–16 
visits in 1 to 2 months. Depending on access to the hospital and the patient’s health 
condition, this might be challenging. The second disadvantage is that this can be a 
difficult intervention in certain patients. For example, in patients with a pacemaker, 

Pros Cons

• stimulation of nerves in deep muscles

• no requirement for dressing change

• minimal side effects

• difficult to perform on patients who is with tattoo or a 
pacemaker.

Table 1. 
Pros and cons of magnetic stimulation therapy.
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magnetic therapy can cause malfunctions, and in patients with tattoos, the likeli-
hood of burns increases (Table 1).

5. Therapeutic effect of magnetic therapy

5.1 Effect on urinary incontinence

Urinary incontinence (UI) is a common urinary disease and is usually defined as 
involuntary urine leakage due to weakening of the urethral sphincter and pelvic floor 
muscles without the need for urination [5]. According to the International Continence 
Association (ICS), urinary incontinence affects more than 200 million people 
worldwide, primarily women. Half of women may not report UI, perhaps because of 
embarrassment, lack of knowledge about treatments, and the belief that UI is normal 
with age. Urinary incontinence can be divided into (i) stress incontinence (ii) urge 
incontinence (iii) mixed incontinence, which is a combination of the two types. Stress 
urinary incontinence accounts for 29–75% of women, urge incontinence accounts for 
7–33% of the population, and mixed urinary incontinence accounts for 14–61% of the 
population. Men may also develop urinary incontinence due to urethral sphincter defi-
ciency after radical prostatectomy, adversely affecting the patient’s quality of life [6]. 
Controlling urinary incontinence is also an important issue for extending healthy life 
expectancy. It is known that the prevalence of urinary incontinence increases with age 
in the elderly. A large database analysis in Northern California found that the risk of 
admission to a long-term care facility after diagnosis of urinary incontinence was twice 
as high for women and 3.2 times for men, and increased the risk of hospitalization [7].

Various research reports have been published on the therapeutic effect of magnetic 
stimulation on stress urinary incontinence (SUI). In a randomized, double-blind, sham 
controlled trial of 120 female patients with SUI, the treatment group received magnetic 
stimulation twice a week for a total of 16 times over a two-month period. When the 
primary endpoint is a decrease in the score of ICIQ-UI SF (International Consultation 
on Incontinence Questionnaire for Urinary Incontinence-Short Form) by 5 points as the 
therapeutic response, the therapeutic response in the magnetic therapy group is 3.46 
times that in the placebo group. The total score of ICIQ-UI SF decreased significantly. 
There was also a consistent significant improvement in score between 1 and 2 months, 
indicating that 8-week PMS was more effective than 4-week. An additional year of 
follow-up suggested that the effect was long-lasting [8]. In a pilot study comparing 52 
randomized patients with SUI, the treatment group showed lower myostatin levels and 
improved UI severity ratings (The Revised Urinary Incontinence Scale) and depression 
severity (Beck Depression Inventory) before and after treatment [9]. In a randomized, 
sham-controlled trial of 30 female SUI patients resistant to pelvic floor muscle training, 
magnetic stimulation significantly improved ICIQ-SF and the abdominal leak point 
pressure (ALPP) in the treatment group compared to baseline, with significant differ-
ences between groups (P < 0.05). In addition, self-efficacy beliefs (GSES) improved 
in the magnetic therapy group, and the authors reported that there were effects of 
magnetic therapy on both physical and psychosocial aspects [10]. In a randomized 
controlled trial of three groups of women with SUI: a pelvic floor muscle training and 
extracorporeal magnetic therapy group and a control group, the two treatment groups 
showed a decrease in depressive symptoms (BDI-II) and significant improvements in 
an improvement in urinary incontinence severity (RUIS) and several quality of life 
items (KHQ). Moreover, GSES improved in the extracorporeal magnetic therapy group 
[11]. A study was also conducted to evaluate the effect of sacral magnetic stimulation 
(SMS) on functional and urodynamic improvement in patients 45–75 years of age with 
refractory SUI. This study was a sham-controlled, double-blind, parallel study with a 
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follow-up of 4.5 months [12]. Compared to the sham group, the experimental group 
showed significant improvement in Urge-Urinary Distress Inventory and Overactive 
Bladder Questionnaire (OAB-q) scores after the intervention and also at follow-up. 
In addition, there were significant increases in bladder capacity, urethral functional 
length, and pressure transmission ratio after the intervention. The response to SMS was 
greater in patients with severe SUI than in patients with mild symptoms, confirming the 
effectiveness of SMS in the treatment of SUI. In another study, a total of 75 patients with 
stress urinary incontinence were subjected to repetitive magnetic stimulation of 15 Hz. 
at the sacral root at 50% intensity output for 30 minutes with a duration of 5 seconds 
per minute. As a result, an obvious increase in urethral closing pressure and a significant 
increase in bladder capacity after stimulation were observed in the sacral stimulation 
group. In addition, the number of urine leaks and urine volume in the pad test were 
significantly decreased in the active stimulation group than in the sham stimulation 
group, and the QOL score was also significantly improved. The improvement rate of the 
active stimulation group was 74%, which was significantly higher than that of the sham 
stimulation group (32%) [13]. A randomized controlled trial investigating the short- 
and long-term effects of repetitive magnetic stimulation on the sacral root observed an 
improvement in the quality of life of patients with abdominal stress urinary inconti-
nence at one week after stimulation [14].

Some studies have reported therapeutic effects on urge and mixed urinary inconti-
nence. In a multicenter, randomized, single-blind, controlled trial of 151 women with 
urge incontinence with overactive bladder, armchair-type magnetic stimulators were 
used to stimulate magnetically twice a week for 25 minutes. As a result, the number 
of urine leaks / week according to the bladder diary was significantly improved in the 
treatment group, and the urgency within 24 hours and the average excretion amount 
were also significantly improved. In addition, the change in total OABSS from baseline 
was significantly lower in the treatment group than in the sham group, and the change 
in mean IPSS-QOL score was also significantly lower in the treatment group [3]. A 
retrospective study conducted in Italy examined the effects of magnetic therapy on 20 
men and women with stress incontinence, urge incontinence, and mixed incontinence. 
The treatment was performed using a functional magnetic stimulator and a magnetic 
coil installed under the seating surface of the chair. During treatment, the patient 
was instructed to sit in a chair so that the perineum was centered on the coil and that 
muscle contractions (pelvic floor and sphincter contractions) were felt during stimula-
tion. Patients were treated for 20 minutes / session, twice a week for 3 weeks (6 times 
in total). The stimulation frequency was fixed at 10 Hz for 10 minutes and at 35 Hz 
for another 10 minutes, and the activity time and rest time were 6 seconds each. As a 
result, micturition frequency and nocturia were significantly reduced before and after 
treatment, and bladder capacity was significantly increased [15]. A study of 82 female 
patients with various urinary incontinences in Slovenia received 10 magnetic stimuli 
over a 4-week period. As a result, in urge incontinence and mixed incontinence, the 
frequency of urinary incontinence, the number of daily urinary incontinence, and the 
decrease in the number of urination were statistically observed [16].

5.1.1 Postoperative urinary incontinence of prostate cancer

Prostate cancer is the number one cancer in Europe and the United States that 
affects men. Surgery and radiation therapy are used for localized prostate cancer. 
Although surgical invasion has been significantly reduced due to the spread of surgi-
cal robot Da Vinci technique in recent years, postoperative stress urinary incontinence 
caused by removal of the prostate reduces the patient’s QOL. In a multicenter study 
in the United States, 46% of patients required a urinary incontinence pad 6 months 
after surgery, and urinary incontinence often persists long after surgery [17]. In a 
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previous study, 10 patients who had been suffering from urinary incontinence for 
more than 12 months after radical prostatectomy were treated with magnetic therapy 
for 20 minutes, twice a week for 2 months. The pulsed field frequency was 10 Hz for 
10 minutes, followed by a second treatment at 50 Hz for 10 minutes. As objective and 
subjective evaluations, a micturition diary, a 1-hour pad weight test, and a quality 
of life survey were performed 1, 2, 3, and 6 months after the start of treatment. As 
a result, 30% of patients became dry and 30% showed improvement. In the 1-hour 
pad weight test, the average pad weight decreased from 25 to 10.3 g, and the QOL 
score improved significantly 2 months after treatment. In addition, the number of 
urine leaks per day decreased from 5.0 before treatment to 1.9 after treatment [18]. 
Although robotic surgery has improved the degree of urinary incontinence, 14% of 
patients in our department still use two or more urinary incontinence pads/day after 
6 months post surgery. In order to improve this annoying complication after surgery, 
our facility is currently actively adopting magnetic therapy.

5.2 Effect on detrusor overactivity

Detrusor overactivity is a common cause of urge incontinence in elderly and 
young patients. It occurs when the detrusor muscle contracts intermittently for no 
apparent reason when the bladder is partially or almost completely filled. Detrusor 
overactivity can be idiopathic or due to dysfunction of the detrusor center of the 
frontal lobe (generally due to age-related changes, dementia, or stroke) or lower 
urinary tract obstruction. Urinary muscle overactivity with contractile force disor-
der is a variant of urgency urinary incontinence, characterized by urinary urgency, 
pollakiuria, decreased urinary retention, urinary retention, bladder pillar forma-
tion, and post-micturition residual urine volume of over 50 mL. In a study compar-
ing magnetic therapy with the placebo group for idiopathic detrusor hyperactivity, 
the magnetic therapy group significantly reduced the number of micturitions per 
day compared to the placebo group. It was also confirmed that the number of urina-
tion and QOL per day improved although the sample size was not sufficient [19].

In a randomized controlled trial of 32 men and women comparing the effects of 
magnetic and electrical stimulation, a significant increase in bladder capacity was 
found in the magnetic stimulation group [20].

5.3 Effect on neurogenic overactive bladder

Neurogenic bladder is a lower urinary tract dysfunction caused by a neurological 
disorder, and the diagnosis is based on urodynamic testing. When the upper part of 
the pontine detrusor center existing in the brain stem is damaged, neurogenic detru-
sor overactivity causes the bladder to contract involuntarily against the intention of 
the person occurs, resulting in urge incontinence and pollakiuria. In a study compar-
ing the effects of pulsed electromagnetic field therapy (PEMFT) and transcutaneous 
electrical nerve stimulation (TENS) on neuropathic overactive bladder dysfunction 
in patients with spinal cord injury (SCI), 50 male and 30 female patients (average 
age of 40 years) with secondary neuropathic overactive bladder due to spinal cord 
injury were recruited. Urinary tract dynamics (UDS) were performed before and 
after treatment. 40 patients received TENS (10 Hz, 700 second pulse) 3 times/week, 
for a total of 20 times and the remaining 40 patients received PEMFT (15 Hz, 50% 
intensity 5) 3 times/week, for a total of 20 times. As a result, the maximum cysto-
metric capacity, volume at first uninhibited detrusor contraction, and maximum 
urinary flow rate were significantly increased in the PEMFT group, indicating that 
PEMFT is superior to TENS in terms of therapeutic effect [21].
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5.4 Effect on bedwetting

Nocturnal enuresis is usually the involuntary urination during sleep after the age 
at which bladder control begins. According to the American Psychiatric Association’s 
DSM-IV, primary nocturnal enuresis (PNE) was described as “children 5 years and 
older who repeatedly urinate in bed and clothing twice a week for at least 3 con-
secutive months, not resulting from side effects and medical conditions of drugs. “ 
Nocturnal urine in children and adults causes mental stress and sometimes causes 
complications such as urinary tract infections. A study evaluating the potential clini-
cal and urodynamic effects of functional magnetic stimulation (FMS) in the treat-
ment of girls with primary nocturnal enuresis (PNE) compared to placebo reported 
the effects of magnetic therapy. 20 PNE girls (average age of 10.8 years) were given a 
magnetic stimulator for 2 months day and night, the number of episodes of noctur-
nal urine decreased from 3.1 to 1.3 times a week in the magnetic therapy group before 
and after treatment. In addition, the bladder volume at the strong desire to void 
increased significantly compared with the placebo group [22].

Monosymptomatic nocturnal enuresis (MNE) refers to patients with nocturnal 
enuresis without other lower urinary tract symptoms such as daytime urinary inconti-
nence and urgency. In a study that randomly assigned 44 patients with MNE to receive 
10 sets of repetitive sacral root magnetic stimulation (rSMS), the treatment group 
significantly improved the mean nocturnal urine per week compared to the placebo 
group. The effect was maintained even 1 month after the treatment. The treatment 
group also showed improvement in visual analog scale (VAS) and quality of life [23].

5.5 Effect on chronic pelvic pain syndrome

Chronic pelvic pain syndrome includes inflammation of the prostate gland, pain 
from the lower abdomen to the lower body, discomfort around the pelvic body, uri-
nary symptoms such as close urine and feeling of residual urine, discomfort during 
ejaculation, and erectile dysfunction. It is a disease reminding of sexual dysfunc-
tion. Although the exact causes have not been clarified yet, blood flow disorders 
and autoimmune reactions around the prostate gland, urine reflux into the prostate 
gland due to dysuria, sensory nerve abnormalities in the pelvis and lower body, 
adrenal gland hormones and abnormalities in sex hormones are believed to be the 
causes. It is often seen in relatively young people (late teens to 40s), and the symp-
toms worsen when the perineal area is compressed by a long sitting posture (desk 
work, driving a car, bicycle, motorcycle, etc.).

In addition, psychological stress, fatigue, smoking, excessive drinking, and 
poor circulation are also factors that worsen the symptoms. It is characterized by 
the absence of typical symptoms but various symptoms from the lower abdomen 
to the lower body start to appear. Pain may be felt not only in the perineum near 
the prostate, but also in areas not related to the prostate, such as the lower back, 
urethra, groin, thighs, and lower abdomen. In addition, it may be accompanied by 
urinary symptoms such as close urine, feeling of residual urine, weak urine momen-
tum, pain in the urethra when urinating, and sexual dysfunction such as discomfort 
during ejaculation and erectile disorder.

A randomized, placebo-controlled, double-blind study of 60 men with refrac-
tory chronic pelvic pain syndrome evaluated improvement in the Chronic Prostatic 
Inflammatory Symptom Index (NIH-CPSI) of the National Institutes of Health. The 
QOL score was significantly improved 12 weeks after treatment compared to the 
placebo group. In addition, patients with persistent symptoms of 1 year or less were 
more effective than patients with long-lasting symptoms [24].
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On the other hand, there are also studies in which randomized, double-blind, 
placebo-controlled treatment was used for chronic pelvic pain in women. In this 
study, 32 patients with chronic pelvic pain were treated with active magnets (500G) 
or placebo magnets 24 hours a day at trigger points in the abdomen. After 1 month 
of treatment, McGill Pain Questionnaire, Pain Disability Index and Clinical Global 
Impressions Scale were evaluated. As a result, the Pain Disability Index, Clinical 
Global Impressions-Severity, and Clinical Global Impressions-Improvement were 
significantly lower in the treatment group than in the placebo group, demonstrating 
the therapeutic effect of magnetic therapy [25].

5.6 Effect on fecal incontinence

Fecal incontinence is defined as an involuntary leak of liquid or solid stool that 
poses a social or hygienic problem. Fecal incontinence is not life-threatening, but 
it is an intolerable symptom for patients and significantly impairs their quality of 
life. The prevalence of fecal incontinence over the age of 65 in Japan is 8.7% for men 
and 6.6% for women. In the elderly, the onset of fecal incontinence often triggers 
admission to a facility, and it is thought that even for home care recipients, the most 
worrying thing about caregivers is receiving excretory care. Fecal incontinence is 
classified into leaky fecal incontinence, in which stool leaks without being noticed, 
urgent fecal incontinence, in which stool leaks without being able to endure the 
toilet, and mixed fecal incontinence, which is a mixture of both. It is roughly 
divided into. Leaky fecal incontinence is more likely to occur when the internal anal 
sphincter is impaired, and urgent fecal incontinence is more likely to occur when 
the external anal sphincter is impaired. The internal anal sphincter muscles often 
weaken with age, and the external anal sphincter muscles are often injured by labor 
or surgery for rectal cancer.

Surgical treatments for fecal incontinence include sacral stimulation therapy, 
anal sphincter plasty, and stoma construction. From the viewpoint of evidence and 
invasiveness, it is desirable to try non-invasive therapies first. Non-invasive thera-
pies include diet / lifestyle / defecation habit guidance, drug therapy, pelvic floor 
muscle training, biofeedback therapy, butt plugs, and retrograde intestinal lavage 
(irrigation defecation). The objectives are fecal solidification, increased contractil-
ity of the pelvic floor muscles, including the external anal sphincter, normalization 
of rectal sensation, and regular emptiness of the rectum and colon.

In a study reporting the effects of magnetic therapy on fecal incontinence, 10 
patients with fecal incontinence with an average age of 57 years received perineal 
magnetic stimulation (10 Hz and 50 Hz) twice weekly for 5 weeks. Both 10 Hz 
and 50 Hz stimulation significantly increased anal pressure compared to baseline 
rest. After treatment, anal pressure increased significantly and the score for fecal 
incontinence improved significantly [26].

6. Application to men’s health

Erectile dysfunction (ED), one of the male sexual dysfunctions, is defined as 
persistent or recurrent erections that are insufficient or unsustainable for satisfac-
tory sexual activity. ED is the second most common sexual problem in men after 
premature ejaculation, and epidemiological studies indicate that it affects 30 mil-
lion people in the United States. ED has a strong negative impact on self-esteem and 
self-confidence, can reduce the quality of life for men and their partners, and can 
affect all aspects of life. The pathophysiology of ED includes angiogenic, neuro-
genic, anatomical, hormonal, drug-induced, and / or psychogenic causes.
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Risk factors for ED include aging, diabetes, obesity and lack of exercise, cardio-
vascular disease and hypertension, smoking, chronic kidney disease, lower urinary 
tract symptoms, neurological disorders, depressive symptoms, drugs, sleep apnea 
syndrome, etc. As a treatment, oral preparations such as sildenafil and intraspinal 
injection are used. However, patients often change treatment methods due to lack 
of therapeutic effects and the high costs. Therefore, a therapeutic approach that 
emphasizes long-term satisfaction is needed.

The magnetic field induces an alternating current in the electrolyte in the body, 
which affects the water content of cells, mitochondrial function, nutrition, oxygen, 
amino acid uptake, energy production, etc. Appropriate magnetic fields can increase 
the uptake of oxygen by cells, promote blood circulation, and restore dysfunction. 
In a canine study, magnetic stimulation of the corpus cavernosum nerve increased 
intracavitary pressure, resulting in a complete penis erection after an incubation period 
of approximately 8 seconds. Upon discontinuation of stimulation, erection and intra-
cavitary pressure returned to baseline after an average of 14 seconds [27]. In a study of 
32 neuropathic ED patients and 20 healthy volunteers, a magnetic coil was placed on the 
dorsal side of the penis near the symphysis pubis, with 40% strength, 20 Hz frequency, 
and 50 seconds of magnetism. The stimulation was performed, and 50 seconds later, 
the magnetic stimulation was stopped. As a result, the magnetic therapy group was 
able to induce penile stiffness non-invasively without side effects [28]. A double-blind, 
placebo-controlled trial evaluating the effectiveness of impulse magnetic-field therapy 
for psychogenic erectile dysfunction or orgasmic disorders has also been reported [29]. 
Twenty men between the ages of 30 and 60 who suffered from ED and orgasm dysfunc-
tion were treated with Impulse magnetic-field therapy for 3 weeks, and the treatment 
group showed improved erection intensity, duration, well-being and sexual activity as 
compared to the placebo group [29]. No side effects from treatment were reported.

The data above supports the effectiveness of magnetic therapy for various types 
of ED, drawing more and more attention to magnetic therapy in the men’s health 
community.

7. Frail and sarcopenia

Frail is a state that shows vulnerability to external stress with aging, and is said 
to be different from the state requiring nursing care. There is no global definition of 
frailty or diagnostic criteria, but Fried’s criteria are widely adopted [30]. It has been 
pointed out that the onset of frailty is related to the decrease in hormone levels such 
as sex hormones and vitamin D, nutritional status and nutrient intake, and the rela-
tionship between low testosterone status and frailty syndrome, physical function, 
and fall risk [31]. In addition, a study analyzing the relationship between frailty and 
urinary incontinence in 300 elderly people in Italy found that elderly people with 
urinary incontinence were at significantly higher risk of being classified as frailty, 
and urinary incontinence is a marker of frailty in the elderly [32].

Sarcopenia’s pathology is similar to the frailty syndrome and is also a major con-
tributor to the physical frailty syndrome, defined as age-related loss of muscle mass 
and strength. Frail’s phenotype can be broadly divided into five types. That is, mal-
nutrition (weight loss), subjective decreased vitality (easy fatigue), decreased activ-
ity, decreased mobility (decreased walking speed), and decreased muscle strength 
(decreased grip strength). Of these, weakness and weakness are called physical 
frailty and are elements of sarcopenia. Sarcopenia has been attracting attention in 
recent years as a cause of bedridden and fall risk in the elderly. The prevalence of 
sarcopenia is estimated to be approximately 9% in young women and approximately 
18% in older men [33]. The causes of sarcopenia are qualitative changes accom-
panied by functional decline such as fast muscle fiber-specific atrophy, decreased 
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fiber count, and connective tissue hyperplasia due to changes in nutritional status, 
decreased physical activity, and production of inflammatory cytokines.

Eddy currents caused by magnetic stimulation induce contraction of skeletal 
muscle by causing depolarization of cell membranes of peripheral nerves and 
skeletal muscle. Electrical stimulation has been widely used in the clinical setting 
of conventional rehabilitation, but rehabilitation by painless magnetic stimulation 
is expected in the future. In addition, a study examining the relationship between 
sarcopenia and ADL in patients with early-stage Alzheimer’s suggests that disori-
entation and sarcopenia may interact to induce functional urinary incontinence. In 
addition, another study examining the correlation between dysuria and the overall 
functioning of the elderly found a significant correlation between urinary storage 
symptoms and the Barthel Index, suggesting that improvement in dysuria leads to 
improvement in symptoms, including sarcopenia. From these reports, magnetic 
therapy is expected to improve muscle mass and dysuria in sarcopenia patients, and 
may be a breakthrough non-invasive therapy in our aging society.

8. Current status of magnetic therapy in Japan and our efforts

In Japan, insurance is applied to female patients with intractable overactive blad-
der who do not improve their symptoms even after taking a urinary incontinence drug 

Figure 1. 
A device of magnetic stimulation therapy (Starformer by Fotona).
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for 12 weeks or more, or who cannot use the drug due to the side effects of the drug. 
Insurance can be calculated up to 2 courses per year, with 6 weeks as 1 course, up to 
25 minutes each time, up to 2 times a week. Considering reports from other countries, 
the usefulness of magnetic therapy is considered to span multiple diseases, and the 
therapeutic indication in Japan is still narrow. Therefore, our related facilities are 
providing treatment to patients with a wide range of diseases by introducing overseas 
magnetic stimulators (Figure 1). Although the number of cases is still small, magnetic 
therapy is performed for 20 to 30 minutes at a time, 1 to 2 times a week, for a total of 
8 times as one course. Comparing the questionnaires before and after the treatment, 
both men and women showed improvement in nocturia, urinary incontinence, and 
sexual dysfunction in men, and felt the effectiveness of magnetic treatment. In fact, 
patients said “the number of nighttime urinations did not improve with drug therapy 
or physical therapy but decreased from 3 to 1 since I started magnetic therapy”, “the 
intervals between urination has increased and it has become easier during the day 
and night”, “urine leakage has improved and pad replacement has decreased”, “erectile 
power has improved”, and “I have improved my back pain after magnetic therapy.” If 
the effect is poor in one cool, a second cool is recommended, and might improve the 
effects. I feel that it is necessary to increase the number of cases in future in order to 
expand the scope of application of magnetic therapy in Japan.

9. Conclusions

Magnetic therapy is a safe, non-invasive treatment that could be potentially 
used to treat pollakiuria, incontinence, men’s health, and sarcopenia. With further 
research evidence in the future, it may become the gold standard for the initial 
treatment of pelvic dysfunction.
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Chapter 5

Management of Hunner Lesion in 
Interstitial Cystitis/Bladder Pain 
Syndrome Patients
Kwang Jin Ko and Kyu-Sung Lee

Abstract

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition  
characterized by chronic pelvic pain related to the bladder. One phenotype of IC/BPS is 
the Hunner lesion type IC/BPS. Hunner lesion exhibits typical features such as mucosal 
ulceration, fibrosis, and severe inflammation. The tissue surrounding the Hunner lesion 
may show lymphoplasmacytic infiltrates, and mast cells are increased in the lamina 
propria. In this chapter, we discuss intravesical treatment, endoscopic treatment, and 
partial cystectomy with augmentation cystoplasty for the management of Hunner 
lesion in IC/BPS patients.

Keywords: Bladder pain syndrome, Endoscopic treatment, Hunner lesion, Interstitial 
cystitis, Intravesical treatment

1. Introduction

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a condition character-
ized by chronic pelvic pain, pressure or discomfort perceived to be related to the 
urinary bladder and is accompanied by other urinary symptoms in the absence of 
confusable diseases [1]. Interstitial cystitis was first described by Skene in 1887, 
and its definition has changed over the past 100 years. Guy Hunner was the first 
to identify the characteristic cytoscopic findings associated with bladder pain that 
were initially called Hunner’s ulcers. However, these cytoscopic findings are not 
characteristic of an ulcer and instead due to a severe inflammatory lesion; therefore, 
the term ulcer is no longer used. IC/BPS is divided into the Hunner type interstitial 
cystitis with Hunner lesion and bladder pain syndrome (BPS) without Hunner 
lesion [2]. Hunner type IC/BPS cystitis has characteristic endoscopic findings and 
distinct inflammatory histopathology, whereas BPS lacks both the endoscopic and 
histopathology findings. The Hunner lesion is described as a “circumscript, red-
dened mucosal lesion with small vessels radiating toward a central scar, with fibrin 
deposit or coagulum” and a “velvet red patch that looks like carcinoma in situ” 
(Figure 1) [1].

During cystoscopic examination, it is crucially important to watch the bladder 
mucosa from the early phase of bladder filling, because Hunner lesions might be 
obscured shortly after bladder distension. Recent research has revealed significant 
differences in the demographics, clinical presentation, bladder pathology, urinary 
marker profiles, and treatment responses between patients with IC/BPS with 
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Hunner lesion and those without Hunner lesion. IC/BPS with Hunner lesions is a 
distinct inflammatory disorder characterized by epithelial denudation and frequent 
clonal expansion of infiltrating B cells, in association with biological processes 
involved in immune responses and infectious disease [3]. IC/BPS without Hunner 
lesions, however, rarely show histological changes and retain a preserved uro-
thelium. IC/BPS with Hunner lesion has an incidence of up to 7% among IC/BPS 
patients and is categorized as a separate disease from non-Hunner IC/BPS [2, 4, 5]. 
In this chapter, we discuss intravesical treatment and endoscopic treatment of the 
Hunner lesion type IC/BPS.

2. Intravesical treatment

2.1 Dimethyl sulfoxide

Intravesical instillation of dimethyl sulfoxide (DMSO) was approved by the FDA 
in 1978 as a treatment method for IC/BPS. The mechanism of action of DMSO may 
involve anti-inflammatory effects, nerve blockade, smooth muscle relaxation, and 
collagen inhibition [6]. In the American Urological Association (AUA) guidelines, 
intravesical DMSO may be used for symptoms refractory to conservative measures 
or as initial treatment to address severe symptoms as second-line treatment [7]. 
In contrast, the EAU guideline does not recommend the use of DMSO because of 
insufficient evidence. A review by Cochrane also reported that the evidence for 
treating IC/BPS with intravesical DMSO is limited [6]. In 1988, Perez-Marrero et al. 
[8] published a trial with 33 patients and found that the proportion of patients with 
subjective symptom improvement was 53% among DMSO-injected patients com-
pared with 18% in the placebo group. Since then, several single-arm studies have 
been reported, and most studies have confirmed the 61–95% of therapeutic effect 
of DMSO in patients who did not respond to medication or hydrodistension.

A multicenter, randomized, placebo-controlled trial examining DMSO com-
pared with placebo in 96 patients was recently published in Japan in 2021 [9]. The 
mean O’Leary-Sant Interstitial Cystitis Symptom Index (ICSI) score at week 12 
decreased by −5.2 in the DMSO group compared with a decrease by −3.4 in the pla-
cebo group, with a statistically significant difference between the groups. Although 
the O’Leary-Sant Interstitial Cystitis Problem Index (ICPI), number of frequency, 

Figure 1. 
Cystoscopic findings of Hunner lesion.
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mean voided volume, and maximum voided volume showed significant improve-
ment in the DMSO group compared with placebo group, there was no significant 
difference in the pain score between the two groups at 12 weeks. In this study, 
Hunner lesions were confirmed by cystoscopy at baseline in 86% of all patients. The 
authors speculated that the high incidence of Hunner lesions may have contributed 
to the clinical efficacy of DMSO. Although it was a small study, another study 
compared the efficacy of DMSO treatment between patients with and without 
Hunner lesion, and DMSO intravesical instillation showed a significant therapeutic 
effect only in IC/BPS patients with Hunner lesion. These findings suggest that IC/
BPS with Hunner lesion and IC/BPS without Hunner lesion have different charac-
teristics, and intravesical DMSO treatment with strong anti-inflammatory effects 
may play a greater role in Hunner lesion type IC/BPS.

2.2 Hyaluronic acid

Hyaluronic acid (HA) is a component of the glycosaminoglycan (GAG) layer 
of the bladder and is used to repair the GAG layer. A previous study synthesis in an 
inflammatory model of IC/BPS indicated that the mechanism of action involves 
modulation of urothelial permeability and stimulation of GAG [10]. HA is used at a 
concentration of 0.8% for intravesical instillation treatment for IC/BPS. In a previ-
ous study in which intravesical HA was administered for 4 weeks with monthly 
instillation for 6 months in patients with refractory IC/BPS, the response rate at 
12 weeks was 71% and was maintained well until 20 weeks. In a study comparing 
HA and heparin intravesical instillation after hydrodistension, the therapeutic 
effect of severe IC/BPS patients was maintained longer in patients who received HA 
instillation than those who received heparin.

2.3 Chondroitin sulfate

Chondroitin sulfate (CS) is a glycoprotein and a component of the GAG layer of 
bladder mucosa. Commercially available CS products include iAluRil (Juno, AK), 
Uracyst (Galen, UK), and Uropol (Galen). Nickel et al. [11] performed a multicenter, 
randomized, double-blind study in which 20 ml of 2% CS or an inactive control solu-
tion were injected weekly for 8 weeks for female patients with IC/BPS. The propor-
tion of patients with moderate or marked improvement at 11 weeks was 38.0% in the 
CS group and 31.3% in the control group; CS treatment in IC/BPS patients showed 
minor improvements in IC/BPS-related symptom and pain. In another recent report, 
intravesical CS was found to be superior to intravesical HA in terms of frequency, 
nocturia and ICPI in patients with BPS/IC during the 6 months of follow-up [12]. In 
refractory IC/BPS patients, the combination of 1.6% HA and 2.0% CS maintained 
improvement in symptoms for up to 3 years, indicating that the combination treat-
ment might be more effective than the monotherapy [13].

3. Transurethral surgical ablation

3.1 Symptom control

If a Hunner lesion is confirmed by cystoscopy, transurethral surgical treat-
ment should be performed. In 1971, Kerr et al. [14] first performed transurethral 
resection on a female patient with Hunner lesion who reported symptom relief for 
1 year. In 2000, Peeker et al. [15] reported that 40% of patients who underwent 
transurethral resection of Hunner lesion had symptomatic improvement; the 
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remission rate was 34.5%, and patients remained in remission for 3 years after 
resection. In addition, Lee et al. [16] reported that combined hydrodistension 
and transurethral resection treatment increased bladder capacity and reduced the 
frequency of micturition and pain. Although the transurethral ablation methods, 
such as fulguration, coagulation, or resection of Hunner lesion, differ according to 
various studies, the pain visual analogue scale (VAS) significantly improved after 
transurethral ablation.

We performed a prospective, observational study of 72 patients with IC/BPS 
with Hunner lesion who underwent transurethral ablation and followed patients for 
3 years [17]. At one month after surgery, the mean number of frequency and mean 
number of urgency episodes decreased sharply to 5.5 times and 9.4 times, respec-
tively. Over the 12-month follow-up period, the number of frequency, urgency and 
VAS pain score increased compared with immediately after primary ablation treat-
ment; however, these indices were all significantly better, even after 12 months.

3.2 Characteristics of recurrence

As the extent of Hunner lesion increases, the patient’s pain and urinary symp-
toms tend to become more severe. The ICSI and ICPI and the maximum blad-
der capacity are significantly associated with the extent of Hunner lesion [18]. 
Nevertheless, it seems unlikely that patients with multiple Hunner lesion or a wider 
extent of Hunner lesion are more likely to show recurrence. Akiyama et al. [18] 
performed hydrodistension with fulguration for Hunner lesion and evaluated the 
outcome according to the extent of Hunner lesion; the authors found that the extent 
of Hunner lesion did not predict the need for repeat hydrodistension/fulguration. 
In our previous study, we were also unable to identify predictive factors related to 
recurrence. Lower maximal cystometric capacity [odds ratio (OR) 1.01, 95% CI 
1.001–1.013; P = 0.017] was the only predictive factor related to early recurrence 
within 12 months, but sex, presence of previous hydrodistension, and number of 
Hunner lesions did not affect early recurrence [17]. Han et al. [19] also examined 
the recurrence pattern and predictors of Hunner lesion; the number of Hunner 
lesions had no effect on recurrence and only the Pelvic Pain and Urgency/Frequency 
Patient Symptom Scale (PUF) bother score (OR 1.142, 95% CI 1.016–1.284, 
P = 0.026) was a predictor related to recurrence of Hunner lesion. A PUF bother 
score greater than or equal to 7.5 was identified as the predictive cut-off value for 
recurrence, with a ROC area of 0.690 (sensitivity: 67.9%, specificity: 62.5%). In 
summary, the predictors of Hunner lesion recurrence have not yet been clearly 
identified; recurrence or progression does not appear to be faster in patients with 
multiple Hunner lesions and severe symptoms at the time of initial diagnosis.

One study evaluated the recurrence patterns of Hunner lesion after transurethral 
ablation and showed that 21.8% of Hunner lesions recurred in the previous ablation 
site, 18.8% recurred in a de novo site, and 59.4% recurred in both previous and de 
novo sites [19]. We analyzed the recurrence pattern through prospectively collected 
data of IC/BPS patients with Hunner lesion who underwent transurethral ablation 
(data not yet published). In our cases, Hunner lesion recurred in 120 of 210 patients 
with a median follow-up of 32 months. Among patients with a first recurrence, 
the proportion of patients with recurrence at the previous ablation site was 50.8% 
(n = 61), while 6.7% (n = 8) had recurrence of a new lesion, and 42.5% (n = 51) had 
recurrence at both previous and new sites. Overall, 90% of patients had recurrence 
around the previous ablation site, and less than 7% showed recurrence at a new 
site. Endoscopic treatment for Hunner lesion shows good efficacy in alleviating 
symptoms for a specific period of time after the procedure, but ultimately does not 
prevent Hunner lesion recurrence. This is considered a natural course of IC/BPS with 
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Hunner lesion disease with the characteristics of pancystitis. To prevent recurrence, 
the role of postoperative medication or intravesical treatment should be investigated. 
A recent pilot study reported that hydrodistension with fulguration of Hunner lesion 
plus maintenance DMSO therapy prolonged the recurrence-free time in patients 
with IC/BPS with Hunner lesion [20].

3.3 Does repeat treatment reduce recurrence?

One question regarding the recurrence of Hunner lesions is whether endoscopic 
treatment helps to suppress recurrence. However, current research indicates this 
may not be the case. In a 30-month prospective study of IC/BPS with Hunner 
lesion treatment naïve patients, the median recurrence-free time after the first 
endoscopic ablation of Hunner lesion was 12.0 ± 1.6 months (95% CI; 8.9–15.1). 
After the second endoscopic ablation, the median recurrence-free time was 
18.0 ± 5.1 months (95% CI; 8.0–28.0), which was slightly increased, but the differ-
ence was not statistically significant (p = 0.15) [17]. Nevertheless, if Hunner lesion 
recurs, repeat ablation should be performed. Repeated endoscopic ablation does 
not lower the recurrence rate, but it is the only way to significantly reduce pain and 
improve quality of life in a less invasive manner.

3.4  Which endoscopic treatment, transurethral resection or coagulation, can 
further reduce recurrence?

Prominent ulcerations are observed in the histology of Hunner lesion, which 
may be covered by fibrin mixed with inflammatory cells, in particular neutrophils. 
The lesions are often wedge-shaped and involve the superficial part of the lamina 
propria, often extending into the muscularis mucosae. Thus, deep biopsies includ-
ing bladder muscle are required, since the disease process involves superficial as well 
as deeper layers of the bladder wall [4]. Many symptoms and findings in IC/BPS 
with Hunner lesion may be ascribed to the release of mast cell–derived factors. Mast 
cells are often observed near nerves, and functional evidence suggests innervation 
of these cells. As a hypothesis that has been accepted so far, transurethral ablation 
might be the removal of intramural nerve endings engaged in the inflammatory 
process [21–23].

Whether transurethral resection of Hunner lesion is capable of disease control 
compared with coagulation/fulguration and prevents recurrence of Hunner lesion 
is an important question. A randomized controlled study was conducted to compare 
the therapeutic effect between transurethral resection and coagulation of Hunner 
lesion in 126 patients with IC/BPS [24]. The primary endpoint was the difference 
in recurrence-free time between the two surgical methods, and the secondary 
outcomes were voiding symptoms, pain level, and risk factors for recurrence. The 
median duration of follow-up was 11.0 months. There were no differences in the 
recurrence-free time between the treatment groups: 12.2 months (95% confidence 
interval [CI], 11.1–17.6) for the transurethral resection group and 11.5 months 
(95% CI, 9.03–16.1; p = 0.735) for the transurethral coagulation group. In addition, 
after both procedures, the mean daytime frequency, nocturia, urgency episodes, 
ICSI, ICPI, PUF symptom scale, and VAS for pain all improved significantly 
compared with baseline; however, there were no differences between the groups 
over 12 months. The type of surgery, age, number of Hunner lesions, and maximal 
cystomteric capacity were not associated with the risk of recurrence. In safety 
analysis, in cases treated with transurethral resection, the incidence of bladder 
injury was 7.9%, which was slightly higher than that among patients treated with 
coagulation, which was 3.4%. Our findings did not suggest that one procedure was 
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superior to the other with regard to delaying recurrence. The choice of treatment 
did not affect the recurrence rate and produced comparable results, which may be 
because the ultimate peripheral denervation acted as the same thermal effect in 
both treatments.

3.5  Is it helpful to perform concurrent hydrodistension before transurethral 
ablation?

Some studies have suggested that concurrent hydrodistension with transure-
thral ablation may be helpful for symptom improvement [16, 18, 25]. However, 
the simultaneous performance of hydrodistension causes difficulties in complete 
removal of the Hunner lesion. Hydrodistension obscures the boundaries of the 
Hunner lesion, which are clearly identified through cystoscopy, and bleeding 
related to hydrodistension interferes with the field of surgical view. We believe that 
good efficacy can be maintained only with transurethral resection or coagulation of 
Hunner lesion without hydrodistension.

3.6 Technique of transurethral coagulation and resection of Hunner lesion

To coagulate or resect the Hunner lesion, the most important first step is to 
demarcate the lesion with the cautery before full bladder distension. Complete 
coagulation of the inside Hunner lesion of the boundary should then be performed. 
If starting from the inside of the lesion and working outward, reactive erythema 
spreads outward and obscures the original boundary of the lesion. In the case of 
transurethral resection, it is effective to use a bipolar loop. During the resection, 
resection should be performed as deeply as possible to the muscle layer using a 
cutting current. However, bladder damage can easily occur because the bladder 
wall of Hunner lesion is thin and friable. To prevent bladder injury, the quantity 
of irrigation fluid should be kept constant through suction attached to the outer 
sheath. Using this approach, the risk of bladder damage can be reduced by prevent-
ing the overdistension of bladder. Nevertheless, when it is difficult to complete 
resect the Hunner lesion or when the surgeon does not have extensive experience for 
transurethral resection, transurethral coagulation alone may be enough to control 
Hunner lesions.

4. Reconstructive surgery

Partial or complete cystectomy, augmentation cystoplasty, and urinary diver-
sion are options indicated by the AUA and East Asian guidelines when all other 
therapies have failed [1, 7]. Rossberger et al. [26] found that reconstructive surgery 
resulted in the resolution of symptoms in 94% of patients with refractory IC/BPS 
with Hunner lesion. Patients with IC/BPS with Hunner lesion had a significantly 
smaller bladder capacity and benefited from reconstructive surgery compared 
with patients without Hunner lesion. We retrospectively analyzed 40 patients who 
underwent augmentation ileocystoplasty with supratrigonal cystectomy in patients 
with refractory IC/BPS with Hunner lesion [27]. After augmentation with supra-
trigonal cystectomy, significantly decreased pain and frequency and significantly 
increased bladder capacity were observed. Treatment failure was defined as the 
persistence of symptoms after surgery or a less than 30% reduction in ICSI from 
baseline, which accounted for 20% (8/40) of patients. Two of the patients had 
recurrent Hunner lesion around the bladder neck and additional endoscopic abla-
tion was performed, while the remaining patients maintained oral medication [27]. 
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There may be concerns about major complications after reconstructive surgery; 
however, most complications were minor and managed conservatively. Although 
six patients had vesicoureteral reflux after surgery, there was no deterioration of 
the upper urinary tract, so no additional treatment was required. Five patients 
received intermittent catheterization because they were unable to void after 
surgery, but the discomfort of catheterization was not considered a significant 
problem due to improvement in pain [27].

5. Conclusion

Although there is no definite treatment for IC/BPS, endoscopic treatment can 
be considered for Hunner lesion type IC/BPS. To confirm the presence of Hunner 
lesion, cystoscopy should be performed in patients with suspected IC/BPS. When 
performing cystoscopy, the bladder should not be inflated too much to prevent 
false-positive findings or bleeding due to mucosal fissure and to accurately diagnose 
Hunner lesion. Various intravesical therapies, including HA, CS, and DMSO, have 
been used for IC/BPS and are more effective in terms of anti-inflammatory effects 
and GAG layer replenishment in patients with Hunner lesion than patients without 
Hunner lesion. Overall, endoscopic ablation for Hunner lesion is an effective and 
minimally invasive treatment for patients with Hunner lesion type IC/BPS; this 
treatment strategy significantly reduces pain and improves voiding symptoms. 
Mucosal cracks that occur during hydrodistension are not real Hunner lesion, and 
we do not recommend performing hydrodistension first during endoscopic ablation. 
Repeated ablation does not suppress recurrence but does not reduce the therapeutic 
efficacy. There are various methods for endoscopic ablation; the main methods are 
coagulation or resection of Hunner lesion, and both are good treatment modalities 
to relieve the symptoms of Hunner lesion IC/BPS and improve quality of life. IC/
BPS with Hunner lesion is a progressive disease, and it is necessary to establish a 
treatment protocol such as adjuvant intravesical treatment to reduce the risk of 
recurrence after transurethral ablation.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

Post-stroke urinary incontinence (UI) is one of the sequelae of stroke. This 
situation affects all aspects of the patient’s life both physically, psychologically, 
socially, and spiritually. Post-stroke UI as a chronic disease requires holistic treat-
ment. Many chronic health problems will respond well when handled from a 
holistic perspective. The holistic health view focuses on the patient’s health care 
needs, not only needs related to the patient’s physical condition of health, but also 
subjective aspects related to social representation of his/her health conditions. 
Developing a holistic post-stroke UI management model and continuous care at the 
patient’s home needs to be done. This chapter includes model components which 
are also interventions that can be done to overcome post-stroke UI. These interven-
tions include information and understanding of post-stroke UI; ways to overcome 
post-stroke UI; conduct self-control and stay motivated; perform daily activities 
independently according to ability; and get family support and peer attention. This 
model was developed based on previous qualitative studies and literature studies 
related to post-stroke urinary incontinence. Intervention in this model is aimed at 
patients who have passed the acute phase of stroke, when they will be discharge 
from the hospital and continued at the patient’s home.

Keywords: Post-stroke urinary incontinence, holistic care, continuous care, 
hospitalized, patient’s home, intervention model

1. Introduction

Urinary Incontinence (UI) is characterized by involuntary leakage of urine, 
which can occur immediately after a stroke or later [1]. The prevalence of post-
stroke UI ranges from 32% - 79%, of which approximately 25% - 28% of patients 
experienced UI after discharged from the hospital and about 15% experienced 
UI one year after discharged from hospital [2]. The incidence of post-stroke UI in 
patients older than 75 years old was higher than in patients aged less than 75 years 
[3]. International studies showed the average prevalence of UI was 8.2% to 26.8% 
in 2016, of which 13% - 38.7% occurred in women and 2.9% - 9.9% in men. When 
compared with the elderly population, the prevalence of UI in the elderly reached 
an average of 29.4% where 26.7% - 36.3% of this number occurred in women and 
6.4% - 17% in men [4].
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Post-stroke UI affects all aspect of a person’s life (physically, psychologically, 
socially, and spiritually), so that it situation affects the patient’s quality of life [5–8]. 
Research has found that 66% of UI on women report that their quality of life was 
affected by their UI [8]. Post-stroke UI is also associated with limb weakness that 
prevents patients from urinating in the toilet. Post-stroke UI patients need a man-
agement post-stroke urinary incontinence in a holistic and continuous care manner 
up to the patient’s home so as to increase the patient’s independence. Therefore, the 
basic theories used in developing this model are the Human becoming theory, the 
Self-care deficit theory of nursing, and several theories related to post-stroke UI.

The critical point in this model is the development of management model 
post-stroke urinary incontinence in a holistic and continuous care manner up to the 
patient’s home which is developed through up-to-date justification to describe what 
things are need to do in this model as an effort to improve patient independence.

2. Model description

This post-stroke UI management model is a model of post-stroke UI manage-
ment in nursing that is carried out holistically and given by nurses to stroke patients 
who have UI and have passed the acute period of stroke. It begins when the patient 
will go out from hospital and continuing at the patient’s home. Implementation of 
the model begins with the nurse identifying the patient’s health condition, includ-
ing identifying the patient’s performance status using the Karnofsky scale, and 
monitoring the patient’s incontinence status using the Bladder diary format for 
three days (72 hours). After that, the nurse and the patient together determine the 
goals to be achieved using the SMART method (specific, measurable, achievable, 
realistic, and there is a time limit).

The implementation of the post-stroke UI management model includes providing 
information and understanding about post-stroke UI, ways to deal with post-stroke 
UI, self-control and staying motivated, performing daily activities independently 
according to patient’s ability, and increasing family support and peer attention.

Providing information and understanding about post-stroke UI through 
health education about post-stroke UI which includes definition, etiology, patho-
physiology, types of post-stroke UI, assessment of post-stroke UI, and treatment 
of post-stroke UI. Increasing the patient’s ability to perform ways to deal with 
post-stroke UI is also through health education and skills training such as bladder 
retraining, pelvic floor muscle exercise, deep breathing relaxation exercise, and 
range of motion (ROM) exercise. Self-control and staying motivated also through 
health education about positive thinking and controlling emotions. Carrying out 
daily activities independently according to ability is carried out gradually involving 
patients in daily activities at home such as activities related to personal hygiene 
and household chores. Family support in every action taken by the patient and the 
involvement of peers who have successfully overcome post-stroke UI in sharing 
experiences about things that have been done while experiencing post-stroke UI. In 
the final stage of model, the nurse evaluates and conveys the results of the evalua-
tion of the achievement of goals to the patient.

3. Model development process

This post-stroke UI management model was developed based on literature studies, 
result of previous qualitative research, and expert consultation. The integration of 
theories used to develop this model is described in detail as follows:
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3.1 Post-stroke urinary incontinence

3.1.1 Definition of post-stroke urinary incontinence

Post-stroke Urinary Incontinence (UI) is an involuntary (unconscious) leakage 
of urine, which can occur immediately after a stroke or later [1]. UI is a condition 
that affects the physical and psychological aspects of life with consequences that 
affect the quality of life [9]. UI has been shown to disrupt patients and negatively 
affect many aspects of life, including sleep quality, emotional well-being and 
depression, social relationships, work productivity, and overall health-related 
quality of life. The symptoms of urinary disorders can affect daily routines, causing 
limitations in physical, social, occupational, domestic, and sexual activities. Post-
stroke UI interferes with the patient’s activities of daily living and social activities 
so that it can lead to a reduced desire to participate in the treatment program [10]. 
Social and hygienic discomfort caused by the fear of passing urine and the smell of 
urine, can affect the quality of life. UI patients were burdened with anxiety, feel-
ings of shame, and they live in fear that others will discover their condition. Major 
depression has been shown to add to a cycle of low self-esteem, increased social 
withdrawal, and ultimately decreased quality of life [11].

3.1.2 Types of post-stroke urinary incontinence and their causes

The types of post-stroke UI and their causes can be seen in Table 1:

3.1.3 Pathophysiology of post-stroke urinary incontinence

Damage to the midbrain that responsible for micturition can result in an inabil-
ity to coordinate bladder contractions with urethral sphincter relaxation. After a 
stroke, the brain may enter a transient phase of acute brain shock. During this time, 
the bladder will be in retention – detrusor areflexia. After the brain shock phase 
subsides, the bladder exhibits detrusor hyperreflexia (overactivity of the bladder 
detrusor) with coordinated urethral sphincter activity. This occurs because the 
pontine micturition center (PMC) is responsible for suppressing the periaqueductal 

Types of post-stroke 
urinary incontinence

Causes of post-stroke urinary incontinence

Detrusor hyperreflexia 
and urge incontinence

Direct damage to the neuromicturation pathway; Accidental leakage of urine 
accompanied or preceded by urgency

Detrusor hyporeflexia 
and overflow 
incontinence

Loss of bladder tone and non-stroke factors; Continuous dribbling and/or 
leakage of urine with incomplete bladder emptying and urinary retention

Awareness of urinary 
incontinence is 
impaired

Reduced ability to be aware of bladder signals before a leak, to notice a possible 
leak, or both

Functional 
incontinence

Communicative, cognitive, and mobility impairments causing UI despite 
normal bladder function.

Stress incontinence Not directly due to a stroke but pre-existing problems can make things worse. 
Stress incontinence occurs when the urethral sphincter, pelvic floor muscles, or 
both of these structures have weakened or been damaged so that they cannot 
hold urine continuously.

Table 1. 
Types of post-stroke urinary incontinence and their causes.
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gray (PAG) which is located in the midbrain and directs the urethral sphincter and 
bladder wall muscle activity to maintain bladder control, cause the weakening of 
these processes [12]. When the pontine is damaged by a stroke, hyperreflexia of the 
detrusor muscle can occur, causing symptoms of “frequency” and “urge” to urinate 
[13]. Sensation of urinary urgency is characterized by more frequent micturition 
throughout the day and night [14].

3.1.4 Characteristics of post-stroke urinary incontinence

Cerebellar stroke patients’ urodynamically more frequently reported signs of 
detrusor overactivity (53–77%), external detrusor sphincter dyssinergy (40%), and 
inability to relax the urinary sphincter (47%) [1]. Urge incontinence is character-
ized by a person who has a strong urge to urinate suddenly followed by involuntary 
urination (wetting the bed), the frequency of urinating more than 8 times a day, 
including at night. Stress incontinence is characterized by urine leaking out when 
there is pressure on the bladder, for example when coughing, sneezing, or laugh-
ing. Stress incontinence often precedes stroke symptoms but is usually exacerbated 
after stroke with recurrent coughing associated with dysphagia and aspiration [15]. 
Functional incontinence usually occurs in patients who are aware of the need to 
urinate but have functional limitations to reach the toilet [1].

3.1.5 Assessment of post-stroke urinary incontinence

The assessment can be started with identifying the patient’s health condition, 
including identifying the patient’s performance status using the Karnofsky scale, 
and monitoring the patient’s incontinence status using the Bladder diary format 
for three days (72 hours). Physical assessment and history-taking, including 
identification of urological problems before the stroke occurred such as bladder 
outlet obstruction or stress incontinence [16]. Physical assessment also including 
pain, haematuria, history of recurrent urinary tract infection (UTI), pelvic sur-
gery, and UI associated with known abnormality of the urinary tract [17]. Careful 
abdominal examination should be performed, an abdominal mass can contribute to 
stress incontinence and occasionally can cause urinary obstruction with resultant 
overflow incontinence. The cough test should be performed with the full bladder 
comfortably in a standing position and it may reveal SUI. In neurologic patients, 
evaluation of lower extremity strength, reflexes and perineal sensation is necessary. 
Unilateral weakness or hyperreflexia of the lower extremities may identify an upper 
motor lesion [17].

In addition, it is also necessary to assessment onset and duration of symp-
toms, urgency, dribbling, symptoms related to a specific activity such as 
coughing, sneezing. Assessment of pre-existing incontinence, associated bowel 
symptoms, medication such as diuretic, anticholinergic, oestrogens, sedatives, 
and antidepressants. Assessment about fluid intake; medical history related to 
diabetes, recurrent urinary tract infections and dementia; cognitive ability; and 
functional capacity: dexterity, mobility, and aids [10].

3.1.6 Management of post-stroke urinary incontinence

There are several successful options for controlling UI, including: nursing 
interventions in the form of behavioral therapy, pharmacological agents, and surgi-
cal treatments [18]. Behavioral treatments are recommended as the first therapy 
for UI management [1, 19]. It is also recommended by the Intercollegiate Stroke 
Working Party (2012) and the National Institute for Health and Care Excellence 
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(2012). Based on the recommendations of the Agency for Health Policy and 
Research Guidelines (APCHR) and the International Consultation on Incontinence 
that UI intervention is at least invasive, behavioral management should be initiated 
early [15].

Behavioral treatment (include bladder retraining and pelvic floor muscle train-
ing) can improve bladder control by changing urinary habits experienced by UI 
patients and teach skills to prevent urine leakage [20]. Several studies mention that 
the effectiveness of bladder retraining and pelvic floor muscle training in treating 
UI. There are several advantages of behavioral intervention, including the absence 
of side effects, comfort, and patient satisfaction [20].

These behavioral interventions need to be taught by nurses to post-stroke UI 
patients. Families as caregivers also need to be involved in the care of post-stroke 
UI patients. Management of post-stroke UI needs support family and friends [21]. 
Families can provide support in the form of emotional and instrumental support 
by motivating and facilitating patients in providing the necessary equipment such 
as walking aids and supporting patient healing, including physical support in the 
form of providing time to assist patients in the management of post-stroke UI. 
Support from friends can help reduce feeling of isolation and fear, where support 
from friends who have also experienced in the same diseases can be done by shar-
ing experiences and providing information about necessary health services [22]. 
Patients are also involved in daily activities so that they can improve the patient’s 
ability and reduce anxiety, where anxiety can also affect UI. Anxiety can directly 
affect bladder function, this leads to changes in bladder pressure [23]. Changes in 
bladder pressure can be characterized by abnormal function and condition of the 
lower urinary tract due to over activity of the bladder wall muscles that cause a 
sudden urge to urinate [24].

Previous research has shown that supportive care in cancer patients can improve 
their mood, reduce anxiety, and reduce depression in patients [25]. Supportive 
interventions also provide ongoing benefits in reducing depressive symptoms in 
dementia patients [26]. Supportive interventions increase patient satisfaction, 
significantly reduce depressive symptoms, and improve quality of life [27]. Peer 
support can help reduce feeling of isolation and fear, where peer support can be 
done by sharing experiences and providing information about necessary health 
services [22].

3.2 Relationship between human becoming theory and post-stroke UI

The theory of human becoming was developed by Rosemarie Parse. Parse views 
human, the universe, and health as inseparable, irreducible, and ever-changing 
[28]. Humans are an integral part of the environment, which is constantly changing 
and evolving with the environment. This provides a perspective that although heal-
ing is subjective, environmental factors are essentially a part of, can influence, and 
may facilitate the healing process. Nurses can help to create a healing environment 
for patients and families, by being with them and having the intention to be part-
ners in patient care, respecting, and exploring subjective elements that can facilitate 
mind, body, and spirit healing [29].

Post-stroke UI patients require holistic and sustainable care in manner up to the 
patient’s home. The holistic care model provides support to humans and focuses not 
only on completing the task of caring for physical aspects of the patient’s chronic 
illness but also the human soul [30]. A holistic approach to nursing as a process 
strengthens every system of the human mind–body and allows natural healing 
potentials to develop. Many chronic health problems will respond well if handled 
from a holistic perspective [31].
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Humans as bio-psycho-social-spiritual beings form meaning from previous 
experiences. The meaning associated with this experience reflects their personal 
values which are grown through powering and shows the individual’s uniqueness 
in improving the quality of his/her life that needs to be maintained and improved. 
All aspects of human health, including quality of life, are determined by physical, 
chemical, biological, social, and psychological factors in the environment. Healing 
involves being open to one’s presence as well as the environment. Emotional, physi-
cal, and spiritual closeness is needed in providing care to post-stroke UI patients.

3.3 Relationship between self-care deficit theory of nursing and post-stroke UI

Self-care deficit theory of nursing was developed by Dorothea Elizabeth Orem. 
In Orem’s theory, humans are viewed as agents with the potential for power to 
satisfy their own needs for self-care. Self-care is not limited to people providing 
care for them, but also includes care offered by others such as nurses, and/or family 
members. In Orem’s theory, it is explained that humans have the ability to care for 
themselves and if this ability is distorted by a person, then nurses help individuals 
to regain their self-care abilities by providing direct care and support through health 
education. One of the main elements of self-care is health education to patients. 
Health education helps patients to do self-care because self-care requires the ability 
to treat them. The need for care exists when the demand for self-care exceeds the 
capabilities of the self-care agent. Nurses act as facilitators and change agents who 
can teach how to solve problems and make decisions regarding self-care.

Self-care must be learned and must be done deliberately. Self-care behavior is 
influenced by the total skills and knowledge that a person has and uses for his/her 
practical efforts. Self-care is considered an important and valuable principle because 
it emphasizes an active role in their own health care, not a passive one [32]. Post-
stroke UI patients need skills training to overcome their UI. These exercise include 
bladder retraining, pelvic floor muscle exercise, and ROM. Individual/patients who 
do pelvic floor exercise must have confidence and be motivated to do exercises regu-
larly despite obstacles or difficulties in daily life [33]. Bladder retraining requires 
patients to be independent and motivated to participate actively in treatment [34].

The results of observations during previous research, respondent who actively 
did ROM showed their involvement in caring out daily activities such as helping 
with housework, fulfilling their needs related to personal hygiene such as bathing, 
dressing, and starting to be able to walk to urinate in the toilet so that the quality of 
life respondents the intervention group related to UI slowly showed improvement. 
These observations were in line with other studies that daily activity training could 
improve quality of life [35].

3.4  Overview of the results of a qualitative study of patients’ experience success 
in dealing with post-stroke UI

The results of our qualitative study on the patient’s experience of successfully 
dealing with post-stroke UI were also used as a basis for developing a manage-
ment model post-stroke urinary incontinence in a holistic and continuous care 
manner up to the patient’s home The resulting themes are: (1) Information and 
understanding about post-stroke UI, (2) Performing ways to deal with post-
stroke UI, (3) Self-control and staying motivated, (4) Performing daily activities 
independently according to patients’ ability, and (5) Family support and peer’s 
attention. The results of this thematic analysis are integrated with the human 
becoming theory, self-care deficit theory of nursing, and other theories related to 
post-stroke UI. This qualitative study uses an applied qualitative research design 
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with the type of research Rapid Assessment Procedure (RAP). RAP is used as a 
method to interact directly to discuss or listen to what experiences the patient 
has had during post-stroke UI. In-depth interviews were used by researchers to 
obtain daily experiences of patients during post-stroke UI. The in-depth inter-
view guide was developed based on the human becoming theory and the self-care 
deficit theory of nursing [36].

4. Model schematic

The patient’s independence in dealing with post-stroke UI is at the core of the 
problem regarding the need to provide information and understanding about 
post-stroke UI, perform ways to deal with post-stroke UI, perform self-control and 
staying motivated, perform daily activities independently according to patient’s 
ability, and get family support and peer’s attention. The schema of the post-stroke 
UI management model that we developed which is shown in Figure 1.

5. Model component

This model includes five components in managing post-stroke UI, namely  
1) Improving the provision of information and understanding about post-stroke 
UI, 2) Improving the ability to do ways to deal with post-stroke UI, 3) Improving 
self-control and staying motivated, 4) Improving ability carry out activities 
independently according to patient’s ability, and 5) Improving family support and 
peer’s attention in managing post-stroke UI. The following described the compo-
nents of this model in more detail:

5.1 Improving the provision of information and understanding of post-stroke UI

The basis for implementing this theme is the finding of our previous quali-
tative study which showed that informants (patients) need information to 
increase their knowledge in recognizing and understanding various physical 
and psychosocial conditions that occur to them. This information can make it 
easier for patients to overcome problems related to post-stroke UI that they were 
experiencing.

Information is provided through health education about post-stroke UI which 
includes an explanation of the basic concepts of post-stroke UI such as definition, 
causes, the process of occurrence, signs and symptoms that appear, types of post-
stroke UI, and how to deal with post-stroke UI. Nurses need to build a trusting 
relationship and conduct an initial assessment of the patient’s knowledge regarding 
the patient’s perceived physical and psychosocial conditions.

Providing education about post-stroke UI is given to patients and their families 
as caregivers. Before educating patient and caregivers, nurses seek information 
from patients related to what patients have known about post-stroke UI. This makes 
it easier for nurses to provide further information. Information from patients is 
a central aspect of patient-centered care [37]. The information conveyed by the 
patient reflects the patient’s knowledge about their condition [38]. Nurses have 
the potential to identify people with incontinence, establish appropriate interven-
tions, and provide valuable health education to empower patients [39]. Providing 
information related to a through assessment in describing the type and severity of 
incontinence is needed to provide treatment/nursing care according to individual 
needs [10].
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Post-stroke UI is a taboo subject in society; patient openness in providing 
information to nurses is very much needed. In an effort to increase patient open-
ness, there needs to be a trusting relationship between patients and nurses. In-depth 
interviews that researchers conducted in digging up information related to post-
stroke UI were not easy to do. Some informants did not immediately open up if they 
had experienced UI but by starting questions to explore information related to daily 
activities, the obstacles found by the patient in carrying out daily activities so that 
the patient was open to provide information about his current condition.

5.2 Improving the ability to do ways to deal with post-stroke UI

This action needs to be done in management of post-stroke UI. The results of 
our qualitative study showed that the informants/patients did several ways to over-
come their post-stroke UI such as bladder retraining, pelvic floor muscle exercises, 
distraction technique, and ROM exercises. These ways describe the knowledge, 
skills, and ability to decide what the patient should do in dealing with his illness. 
Based on these findings, it appears that the patient is not only focused on improving 
the functional ability to urinate but also improving the functional ability to walk. In 
dealing with post-stroke UI, patients need to be trained to improve the functional 
ability to urinate as well as the functional ability to walk [16].

Such exercises can be provided through health education and demonstrations 
to patients and caregivers. Skills exercises taught to patients and caregivers include 
bladder retraining, pelvic floor muscle exercises, and deep breathing relaxation 
exercises to divert the urge to urinate. In addition, ROM exercises are also done to 
train the patient’s muscle strength so that it can help the patient walk to urinate in 

Figure 1. 
Model schema of post-stroke urinary incontinence management.
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the bathroom. Patients and caregivers are given the opportunity to practice and 
demonstrate the skills that have been taught independently, but are still given 
continuous supervision to achieve the goals that have been set. This education and 
skills training can be provided in the hospital after the patient has passed the acute 
phase of stroke and then continued at the patient’s home.

Continental training begins as soon as the patient’s condition stabilizes. It is also 
important to prevent incontinence which may be reversible [1]. Bladder retrain-
ing requires that patients be independent and motivated to actively participate in 
treatment [34]. Bladder retraining trains the patient to empty the bladder at regular 
intervals. Emptying the bladder at regular time intervals in post-stroke UI patients 
is a more effective method for treating incontinence [1].

Consider that there is strong evidence that bladder retraining with urge sup-
pression is effective in treating urge incontinence, stress incontinence, and mixed 
incontinence in adult women. Bladder retraining exercise is also often combined 
with pelvic floor muscle training (detrusor contraction inhibition) in adults with 
UI without neurologic disease. This exercise has been shown to be effective in 
reducing incontinence episodes for three months, compared to bladder retrain-
ing with urge suppression alone [34]. Pelvic floor muscle exercises seek to reduce 
uncontrolled detrusor muscle contractions in patients with better cognitive 
abilities. Individuals/patients who perform pelvic floor muscle exercises must have 
confidence and be motivated to perform exercises regularly despite obstacles or 
difficulties in daily life [33].

Before starting pelvic floor muscle training, it is necessary to ensure that the 
patient can perform pelvic floor muscle contractions. More than 30% of patients 
are unable to contract the pelvic floor muscles at the first meeting of educational 
exercises [40]. So that training and education repeatedly need to be done. Patients 
and caregivers are also encouraged to always pay attention to environmental condi-
tions, avoid wet floors, pay attention to room lighting during exercise, including 
eating nutritious foods, and avoiding drinks containing alcohol and caffeine such as 
tea, coffee, and cola especially before bedtime. Also avoid drinking too little because 
it can make the urine color dark and can irritate the bladder. Avoid drinking too 
much and too fast. Advise the patient to drink 500 milliliters at each meal and 200 
milliliters between meals, and to drink more fluids in the morning and evening.

The ways that patients do in dealing with post-stroke IU describe the patient’s 
ability and skills to achieve healing. This is based on the knowledge and desire of the 
patient to recover, so that the patients carry out the process of transferring (trans-
formation) health patterns with the choice to change attitudes in living daily life. In 
human becoming theory, it is stated that the transformation of health patterns can 
occur when individuals find insights about themselves that were previously unclear, 
when they find ways to change towards the hopes and dreams they cherish [28, 41]. 
The hope for recovery makes the patients always do ways to overcome the post-
stroke UI and become the patient’s strength when facing the post-stroke UI.

5.3 Improving self-control and stay motivated

Self-control is the inhibiting force that enables the person to adjust decisions 
and behavior towards long-term targets [42]. Self-control describes how a person 
chooses and finds ways to deal with the situations they experience. This relates to 
the values of beliefs held. In Human becoming theory, it is stated that beliefs reflect 
what is important in a person’s life regarding his health, which is the basic for a 
person to make choices about how to think, act, and feel [43].

Self-control is done by thinking positively and controlling emotions [36]. Positive 
thinking is done by cultivating positive thoughts, eliminating the burden of thinking 
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about the disease, getting closer to God, and growing belief in healing, including 
belief related to spirituality in interpreting post-stroke UI [36]. Patients are always 
reminded of the goals to be achieved and focus on achieving these goals. The success 
of self-control can be seen in increasing physical activity, improving general health, 
feeling happy, increasing physical and emotional roles. Positive thinking can be used 
to improve the quality of live [44]. Other studies have shown that self-control train-
ing has a significant effect in improving the quality of life in patients with migraine 
[42] and improving the quality of life of asthma patients [45].

Positive thinking is the practice or result of a firm mind about what is construc-
tive and about something good, so that it can eliminate negative thoughts and 
emotions [46]. Positive thinking helps to know and understand self-concept better, 
and helps to see yourself better. Positive thinking is very important in achieving 
goals and making a person constructive and creative. Positive thinkers face situ-
ations optimistically and if they face stressful situations, then they judge it to be 
controllable and use coping strategies that are functional, efficient, and problem-
focused [47].

Positive thinking is supported by internal cognition, beliefs, and relation-
ships [46]. Beliefs including religious beliefs can help a person cope with a state of 
uncertainty, including in dealing with stressful life events [48]. Positive thinking is 
also associated with optimism, perception, and self-esteem [46].

Based on this, the interventions/steps that need to be taken to increase positive 
thinking include:

• Education to improve patient understanding: explain to patients that inap-
propriate view or perceptions and attitudes can affect perceptions of urinary 
incontinence.

• Assist patients in determining treatment goal

• Encourage the patient to pay attention to every thought that is written. Instruct 
the patient to ask himself whether the thought makes sense?

• Performing distraction techniques includes: using negative thought-stopping 
techniques (such as focusing on yours surroundings or putting a rubber band 
on your wrist, scheduling time for rethinking, writing down troublesome 
thoughts), including diverting attention away from urinating e.g. watching 
television, reading newspapers, dhikr, reading scriptures, playing games, 
listening to music, counting backwards, and so on.

• Instruct the patient to meet with other people.

• Patient motivation in achieving their goals, thinking that there are still many 
other patients who have more severe problems.

• Advise patient to always be optimistic.

• Involve family or loved ones

• Involve local religious leaders to increase patient beliefs. It is intended to 
achieve the patient’s spiritual well-being, help patients remain optimistic 
during treatment, and help patients accept their new situation with post-stroke 
UI, maintain hope, increase motivation, and encourage patients to struggle 
through post-stroke challenges.
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Emotional factors also affect the recovery of stroke patients, even patients who 
are have considered functionally independent at three months after stroke still 
experience social isolation, difficulty social participation, and depression [35]. 
Early adaptation can predict depressive symptoms six months after stroke [35]. 
Emotional contro/emotional regulation is the process by which individuals influ-
ence the emotional that they have, when they have them, how they experience 
and express those emotions [49]. Emotional regulation is closely related to coping, 
emotional resilience, emotional intelligence, emotional expressiveness, and emo-
tional energy.

In emotional control there are two strategies that are commonly used, namely 
reappraisal (reassessment) and suppression. Reappraisal occurs when the person 
changes the way he or she thinks about a potentially emotional situation and turn 
the experience into a non-emotional situation, whereas suppression is referred 
to as an obstacle to the way a person responds or behaves in an event that evokes 
emotion. In addition, social context also influences emotion regulation in various 
ways. Having attachment figures, friends, parents, spouse, children, and significant 
others are valuable interpersonal resources for dealing with emotions, expectations 
about their accessibility, assistance, and sensitivity can significantly increase or 
impair the capacity to manage emotions.

Based on this, the interventions/steps that need to be taken in controlling  
emotions include:

• Assess the patient’s thought, feelings, and emotions.

• Show understanding, empathy, concern, and courtesy in communicating with 
patients.

• Help patients find and recognize the causes of emotions.

• Help patients to eliminate existing irrational thoughts through increasing 
knowledge about urinary incontinence.

• Assess the coping mechanisms used by the patient

• Advise and teach deep breathing relaxation techniques

• Involve the patient’s family and people closest to the patient

• Instruct the family to avoid the patient from the environment or situation that 
can trigger the patient’s emotions

5.4  Improving the ability to perform activities independently according to 
patient’s ability

In Orem’s theory (self-care deficit theory of nursing), Orem believes that human 
have the ability to care for themselves and if this ability is distorted, nurses help 
individuals to regain their abilities by providing direct care [32]. The results of our 
previous qualitative research showed that the informants’ ability to carry out activi-
ties of daily living was in accordance with their ability to describe the conditions 
included in the supportive-educative system [36].

The supportive-educational system in Orem’s theory states that individuals can 
do or can learn to take necessary actions externally or therapeutic self-care but can-
not do so without help [28]. For this reason, guidance from nurses and caregivers 
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are needed. However, in carrying out self-care activities emphasize the active role 
of patients in their health care rather than a passive role. It is necessary to make 
efforts to increase the self-care ability of post-stroke UI patients by involving 
patients in daily activities, but still being given supervision and help from caregiv-
ers in stages.

5.5 Improving family support and peer’s attention

Social support can act as moderator of the effect of disability on well-being [35]. 
Support can be defined as help that a person can use in difficult situations. Support 
reduces the risk of mental and somatic disorders, modulates approaches to cop-
ing with stress, and reduces the likelihood of premature death [50, 51]. Social and 
emotional support is important for quality of life [51]. High levels of social support 
are associated with better mental health [52].

Family support and peer attention are often recommended as sources of 
emotional, instrumental, informational, and affirmative support for people with 
chronic disease conditions [22]. Family and peer support programs are an effective 
way to meet patient needs. Orem believes that the lack of social support to reassure 
patients in complex care situations leads to limitations in self-care behaviors [28].

Families contribute to maintaining the patient’s well-being through emotional, 
instrumental, and practical support. Previous research has shown the effectiveness 
of treatment by involving the family in patient care [53]. However, in involving 
families as caregivers in patient care, it is necessary to be equipped with knowledge 
and skills related to patient care, caregivers must also be able to take care of their 
own health when caring for patients. The results of our previous qualitative study 
found that caregivers experience fatigue when caring for patients at home [36]. 
Fatigue and lack of rest experienced by caregivers are caused by the increased 
responsibility of caregivers in maintaining patient health [54]. Caregivers recognize 
that it is important to take care of their personal health so they can continue to care 
for their sick family members [54].

In addition to caregivers, peer attention is also needed. The results of qualita-
tive study stated that informant felt very happy with the presence of a friend who 
also experienced the same disease as the informant, they shared their experiences 
during post-stroke UI [36]. Attention from peer who also experienced the same 
illness can help reduce feeling of isolation and fear, where peer support can be done 
by sharing experiences and providing information about the health services they 
need [22].

6. Model implementation guide

This model is implemented in five activities. The first activity was carried out at 
the hospital in the form of health education to patients and caregivers about post-
stroke UI. The second activity is also carried out at the hospital and continued at the 
patient’s home, in the form of skills training that needs to be given in the manage-
ment of post-stroke UI including bladder retraining, pelvic floor muscle exercises, 
deep breathing exercises, ROM exercises, positive thinking exercises, and exercises 
controlling emotions. The third activity is in the form of assistance in implementing 
the skills that have been taught, this can be done at the patient’s home. The fourth 
activity is in the form of monitoring and evaluation of patient’s ability (patient 
independence), which can be done through home visits and telephone calls. The 
fifth activity is a follow-up. Follow-up can be done four weeks after all activities 
have been carried out.
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7. Conclusion

Urinary incontinence is not only a physical problem, but also psychological and 
social problems. Post-stroke UI patients’ still carry residual symptoms even through 
them have been discharged from the hospital. Management post-stroke UI in a 
holistic and continuous care manner up to the patient’s home is needed to increase 
the patient’s independent in overcoming the disease. Thus the achievement of the 
quality of life of post-stroke UI patients can be better.
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of the Creative Commons Attribution License (http://creativecommons.org/licenses/
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Abstract

Dysfunctional voiding is a functional voiding disorder characterized by an 
intermittent uroflow rate due to involuntary intermittent contractions of the 
striated muscle of the external urethral sphincter or pelvic floor muscles (PFMs) 
during voiding in neurologically normal children. Symptoms include voiding 
difficulties as well as urgency, voiding frequency and, in some instances, urinary 
incontinence and/or nocturnal enuresis. Recurrent urinary tract infections, chronic 
constipation and/or fecal incontinence and vesicoureteral reflux (VUR) contribute 
to this condition. Urotherapy is the mainstay of the treatment. It starts with educa-
tion and demystification and simple behavioral modifications. Specific measures 
include PFM exercises with various forms of biofeedback concentrating at the 
recognition of PFM function and their relaxation. However, the PFMs are part of 
the abdominal capsule and they act in coordination with lower abdominal muscles. 
These muscles need to be relaxed during voiding. Diaphragmatic breathing exer-
cises were introduced to teach children abdominal muscle relaxation. Easy to learn 
exercises do not require any specific equipment and can be performed at all health 
care levels. Children from five years of age could benefit from these exercises. 
In children resistant to standard treatment, botulinum toxin type A application, 
intermittent catheterization and surgery in children with VUR are recommended.

Keywords: dysfunctional voiding, urotherapy, pelvic floor exercises, diaphragmatic 
breathing exercises, pelvic floor electromyography biofeedback

1. Introduction

Disorders of bladder and bowel control are among the most common problems 
in childhood. At the age of 7, 10% of children get wet during the night, 2 to 3% wet 
their clothes during the day, while 1 to 3% of children have fecal incontinence [1]. 
These disorders often occur together. Despite a high rate of spontaneous remission, 
1 to 2% of adolescents have nocturnal enuresis and less than 1% have daily urinary 
incontinence or fecal incontinence [2]. Most of these disorders are functional, i.e. 
they are not caused by neurological, structural, or medical factors.

Functional voiding disorders are some of the main causes of daily wetting in 
children, the development of recurrent urinary tract infections and vesicoureteral 
reflux (VUR). In addition to the risk of developing structural changes in the bladder 
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wall and upper urinary tract, voiding disorders, accompanied by urinary inconti-
nence, can be a severe psychosocial problem. Children describe wetting at school as 
the third most stressful event in life after the death of a parent and loss of sight [3]. 
It is evident that urinary incontinence causes significant psychological morbidity, 
and treatment is crucial.

Functional voiding disorders can be treated in a number of ways, includ-
ing pharmacological therapy, urotherapy, and surgical treatment in the most 
severe cases.

2. Dysfunctional voiding

2.1 Definition

Dysfunctional voiding (DV) refers only to the disorder of the bladder emptying 
phase, and is characterized by intermittent contraction of the external urethral 
sphincter and/or PFMs during the voiding phase of a micturition cycle [4]. A typi-
cal finding is interuppted or staccato uroflowmetry curve with increased electro-
myography (EMG) pelvic floor muscle activity during urination.

The more severe form is referred to as Hinman syndrome by the author who first 
described it [5]. Other terms previously used for DV are detrusor-sphincter dis-
coordination, non-neurogenic neurogenic bladder and occult neurogenic bladder. 
In the United States, the term “dysfunctional voiding” has been used for all types 
of voiding disorders, even bladder filling phase disorders. According to the ICCS 
standardization of terminology from 2016, DV refers exclusively to the disorder of 
the voiding phase [4]. It is thought to be the result of excessive PFM activity in an 
attempt to prevent urination that occurs due to uninhibited detrusor contractions in 
the early stage of bladder filling.

2.2 Epidemiology

Epidemiological data on DV are lacking. Dysfunctional voiding was found 
to occur in 4.2% of children referred for urinary incontinence [6]. In published 
studies, the prevalence was estimated to be between 5 and 25% and 32% [7, 8]. 
Dysfunctional voiding was observed in 65% of children aged 5-9 years with urinary 
tract infections, and in 23% of children who were urinary tract infections free [9]. 
It is evident that the criteria for including children in the studies were different, as 
well as the accuracy of their evaluation, which indicates the need to conduct new 
research to determine accurate data.

2.3 Etiology

Dysfunctional voiding was first observed in 1973 by Hinman and Baumann 
[5]. Hinman describes it as an acquired, reversible behavioral disorder that can be 
ameliorated by suggestion and changes in behavior. He defined it as a bad habit for 
special people in a bad family environment. Allen stated in 1977 that hyperactivity of 
a child is a typical sign and that psychological factors play a key role in at least 50% of 
the 21 children described [10]. He also points to the importance of stressful situations 
in the family, such as parental alcoholism, parental divorce and father dominance.

Contrary to these considerations, Van Gool points out that DV is not related 
to emotional or psychosocial problems, but is caused by delayed CNS matura-
tion and external urethral sphincter dysfunction [11]. Hjalmas considers the 
importance of hereditary factors, as DV was observed in several members of the 
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same family [12]. It is not known whether this is due to genetic factors or common 
family habits.

Most authors, however, believe that DV is a learned behavior [13]. It can develop 
from overactive bladder (OAB) and voiding postponement as a result of PFM 
contractions in an attempt to prevent urination, but it can also exist without these 
precursors. In some children, urgency, voiding frequency and, in some instances, 
urinary incontinence and signs of DV are present at the same time [14].

From the review of the literature so far, it can be concluded that the etiology is 
probably multifactorial. Possible risk factors are:

1. Inadequate toilet training process

Wiener et al. suggest that functional voiding disorders may be caused by inad-
equate toilet habits and postures [15], which was also confirmed in the study 
by Bakker et al. [16]. This study indicated that the use of adult toilets in the 
process of children’s toilet training may increase the risk of developing func-
tional voiding disorders. Thus, most of the programmes used in the treatment 
of DV involve taking an adequate position when urinating, i.e. the use of a 
toilet insert and footrests to ensure the stability of the trunk and the relaxation 
of the PFMs, and thus enable the physiological emptying of the bladder.

2. Small structural anomalies in the anatomy or innervation of the lower  
urinary tract.

3. Delay in maturation: detrusor overactivity as a component of DV may rep-
resent the persistence of normal infantile mode of urination even after toilet 
training. It is possible that delays in CNS maturation reduce the ability of these 
children to take voluntary control of the micturition reflex.

4. Impact of school: more than half of the time children spend in school, which 
suggests that teachers can positively or negatively influence the acquisition of 
toilet habits. In a study by Cooper et al., the influence of schools on the develop-
ment of DV in children was examined and it was pointed out that most teachers 
allow going to the toilet only during rest [17]. Such a ban on going to the toilet 
for a child with an urgency who has not yet developed a complete inhibition of 
the micturition reflex may impair the normal function of the urinary bladder 
and sphincter. In addition, most children with daily urinary incontinence avoid-
ed going to the school toilet due to lack of privacy or poor toilet hygiene [17].

5. Unpleasant events during toilet training and/or personal stress: serious emo-
tional stresses, such as sexual abuse, mostly of girls, should be considered in the 
event of sudden onset of DV, and in the absence of other etiological factors [18].

2.4 Clinical signs and symptoms

Children are usually referred for wetting clothes, but not for DV. Children and 
parents usually do not register specific symptoms of DV, so the physician must 
insist on them. Typical signs are difficulty initiating micturition (hesitancy), as 
well as straining to overcome the resistance of the contracted urinary sphincter. The 
urinary stream is usually not strong because the PFMs do not relax completely, and 
it is often intermittent.

In an attempt to postpone voiding or suppress urgency and/or urinary inconti-
nence, children assume characteristic positions such as crossing their legs, standing 
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on tiptoes, squatting, or manual compression of the genitals (pelvic holding maneu-
vers). It is typical for girls to squat by pressing their heel against the perineum [19].

Stool retention, chronic constipation and fecal incontinence occur in more than 
50% of children as a result of repeated and habitual contractions of the PFMs [9].

Plenty of data from the literature indicate an association between DV and recur-
rent urinary tract infections [8, 20–22]. Treatment of DV reduces recurrent urinary 
tract infections. About 50% of children with DV may have VUR [10].

2.5 Hinman-Allen syndrome

The most severe form of DV is Hinman-Allen syndrome, according to the 
authors who first described it in 1973 [5, 10]. The old term “non-neurogenic neuro-
genic bladder” can also be found in the literature.

This syndrome occurs in children who voluntarily and habitually contract the 
external urethral sphincter during uninhibited detrusor contractions, which leads 
to the inability of emptying the bladder. The condition is characterized by detrusor 
overactivity and possibly its decompensation. It is clinically manifested by daytime 
and nighttime wetting, urgency and overflow incontinence, chronic constipation, 
as well as recurrent urinary tract infections. Voiding cystourethrography reveals a 
trabeculated bladder, high-grade bilateral VUR and large post-void residual urine. 
If not treated in time, it leads to reflux nephropathy followed by kidney scarring, 
hypertension and progressive renal failure.

3. Evaluation of a child with dysfunctional voiding

Evaluation of children with DV includes taking anamnestic data, physical 
examination, filling in the bladder and bowel diary, urinalyses and urine culture, 
ultrasound examination of the bladder and kidneys and uroflowmetry with deter-
mination of post-void residual urine. Cystometry, voiding cystourethrography and 
MRI of the spine are indicated only in certain cases.

3.1 History

The evaluation process begins with anamnesis, data on perinatal factors, 
developmental course, current mental state, school success and events during toilet 
training. Every child should be asked how he urinates, whether he has difficulty 
starting to urinate, whether urinating is difficult and whether he strains when uri-
nating. Also, one should insist on the characteristics of the urinary stream, such as 
strength and continuity. A weak and intermittent stream indicates the existence of 
DV. The child should be asked if he has a feeling of incomplete urination or urinary 
retention (inability to urinate). Questions regarding urgency, voiding frequency 
and severity of daytime and nighttime wetting, pelvic holding maneuvers, and 
bowel emptying should follow.

3.2 Physical examination

3.2.1 Abdominal examination

Palpation of the left iliac fossa is necessary in order to determine fecal impaction. 
Suprapubic tenderness may indicate the presence of cystitis. If urine leaks when 
the bladder is pressed, the existence of a neurogenic bladder with sphincter damage 
should be suspected.



83

Rehabilitation Protocols for Children with Dysfunctional Voiding
DOI: http://dx.doi.org/10.5772/intechopen.98573

3.2.2 Neurological examination

It is necessary to perform a careful inspection of the lower part of the spine in 
order to determine the cutaneous manifestations of occult spinal dysraphism and/or 
sacral agenesis (lipomas, nevi, increased hairiness, low intergluteal cleft, flattened 
buttocks). After that, it is necessary to test the tendon reflexes on the lower extremi-
ties as well as the existence of the Babinski sign. Hyperreflexia, asymmetry in reflexes 
or positive Babinski indicate spinal cord damage. It is also important to examine the 
strength of the muscles of the lower extremities, ataxia and gait.

3.2.3 Inspection of genitals and perianal region

Genital inspection is necessary in every patient with DV. Inspection of the 
perineum reveals the position of the anus, fissure, fistula or perianal inflammation 
of the skin in children with constipation.

3.2.4 Rectal examination

Digital rectal examination can determine the tone and function of the anal 
sphincter, the width and content of the rectal ampulla, the amount and consistency 
of feces in the ampulla, and the presence of pain. It is recommended that anorectal 
examination be performed only in those children who meet 1 of 6 Rome III criteria 
for the diagnosis of constipation [9].

3.3 Bladder and bowel diary

The bladder diary is a crucial diagnostic and therapeutic instrument for children 
with voiding disorders. After the anamnesis and physical examination, this is the 
third most important part of the evaluation. It is used to understand and quantify the 
function of the bladder at home, because the memory of the elements of voiding is 
unreliable. A complete bladder diary is kept for 7 nights and urinary incontinence is reg-
istered, as well as nocturnal urine volume, in order to evaluate nocturnal enuresis [4].

The 48 hr. daytime frequency and volume chart is kept for 48 hours, preferably 
on weekends for practical reasons [4]. The data obtained are frequency of void-
ing, volume of individual urination, maximum voided volume, urine production, 
nocturia, nocturnal urine production and fluid intake. The frequency of voiding in 
children with DV is variable.

A bowel diary is kept for 7 days to rule out the presence of constipation [4]. 
The frequency of defecation, the appearance of the stool according to the Bristol 
scale, pain and tension during defecation, whether the child has previously delayed 
defecation and whether fecal incontinence is present are entered.

3.4 Urinalysis and urine culture

Urinalyses and urine culture are initial tests to rule out urinary tract infection.

3.5 Urodynamics

3.5.1 Uroflowmetry

Uroflowmetry is the simplest form of urodynamics. As a non-invasive method, it 
is ideal for pediatric needs (Figure 1). It enables the examination of the function of 
the detrusor and the sphincter in the voiding phase of the child’s micturition.
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The uroflowmeter was first described in the 1950s [23]. The method can be 
applied from the fourth year of life of a child with established micturition control. In 
order to get reliable results, it is necessary for the child to urinate at a capacity that is 
not less than 50% nor more than 115% of the bladder capacity expected for age [4]. In 
addition, it is necessary to repeat examination to make the result accurate and reliable.

The method consists in urinating the patient in a uroflowmeter, continuously 
measuring the urine flow rate (ml/s) and at the same time graphically showing the 
curve. The placement of two superficial EMG electrodes on the perineum enables 
the recording of the activity of the PFMs in the micturition phase. In this way, 
significant data are obtained, especially in children with DV. The uroflowmetry 
curve is of the staccato or interrupted type with an increase in the EMG activity of 
the PFMs during urination (Figure 2).

Upon completion of this study, an ultrasound examination of the bladder is per-
formed to determine post-void residual urine. In a child aged 7 to 12 years, residual 
urine greater than 20 ml or 15% of the bladder capacity expected for age is consid-
ered elevated [4]. Residual urine that is larger than 10 ml or 6% of bladder capacity 
expected for age during several measurements is also considered elevated [4].

3.5.2 Cystometry

Cystometry is the only method by which bladder function can be examined 
directly and in detail. The method is invasive. In order to obtain the data necessary 

Figure 1. 
Uroflowmetry.
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for urodynamic analysis of bladder function, simultaneous measurement of pres-
sure in the bladder, urethra and abdomen is required. This continuous measurement 
of detrusor pressure and sphincter activity during bladder filling and emptying 
allows an accurate diagnosis to be made for most lower urinary tract disorders.

In children with DV, cystometry is indicated only in certain cases, primarily 
because the diagnosis is made using non-invasive methods. It should be performed 
only in severe cases of DV, which should be differentially and diagnostically distin-
guished from neurogenic bladder with detrusor sphincter dyssynergia, suspicion of 
Hinman-Allen syndrome and DV resistant to the applied therapy.

3.6 Voiding cystourethrography (VCUG)

Voiding cystourethrography is not routinely performed in children with DV. It 
is used in children with recurrent urinary tract infections to rule out the presence 
of VUR. A typical finding in DV is a ballooned proximal urethra. If ultrasound 
examination reveals bladder wall thickening and hydronephrosis and/or a plateau 
uroflowmetry curve, it is necessary to perform VCUG to exclude the presence of a 
posterior urethral valve in boys.

3.7 Magnetic resonance imaging

Magnetic resonance imaging (MRI) of the spine should be performed in every 
child with a suspected neurogenic voiding disorder or in whom a clinical examina-
tion has established the existence of spinal dysraphism. Suspicion of tethered cord 
syndrome, as well as spinal tumors, are also indications for referring a child for an 
MRI of the spine.

4. Urotherapy

Functional voiding disorders should be actively treated due to the possibility of 
developing structural changes in the bladder and upper urinary tract. In the Anglo-
Saxon literature, the term “urotherapy” has been used since 1980 in children with void-
ing disorders, which is synonymous with rehabilitation of the lower urinary tract [24].

4.1 Definition

Urotherapy is a conservative, non-surgical treatment of the lower urinary tract 
and can be defined as re-education of the bladder or rehabilitation programme 

Figure 2. 
Interrupted uroflowmetry curve with increased pelvic floor EMG activity during voiding.
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aimed at correcting the phase of filling and emptying the bladder [4]. Urotherapy, 
first of all, includes changing the habits that the child has acquired in the process of 
toilet training, as well as establishing motor control over the micturition reflex. It 
can also include drug therapy, because most children have some kind of pharmaco-
therapy during urotherapy.

4.2 Goals

The goals of urotherapy are clearly defined and include normalization of the 
phase of filling and emptying the bladder, facilitation of normal bowel function 
and normalization of the dynamics of defecation. The goals of treatment in clini-
cal practice are aimed at reducing urgency and urinary incontinence, nocturnal 
enuresis, post-void residual urine, high intravesical pressure, PFM activity in the 
micturition phase, normalization of uroflowmetry curve, cure urinary tract infec-
tions and constipation, and reduce the degree of VUR.

4.3 Indications

Urotherapy is used in functional voiding disorders that are accompanied by an 
altered phase of bladder filling and emptying, in children in whom satisfactory 
results have not been achieved with the use of pharmacological therapy, and in 
children who are just starting therapy.

4.4 Components of urotherapy

Urotherapy consists of standard urotherapy and specific measures that include 
neuromodulation, PFM relaxation exercises, biofeedback and intermittent  
catheterization [4].

4.4.1 Standard urotherapy

In the literature, we often come across the term “standard urotherapy”, which 
includes education, behavioral modifications, keeping a bladder and bowel diary 
and regular check-ups [4]. Before starting urotherapy, it is necessary to dedicate 
a lot of time to educating the child, examining his motivation to carry out the 
treatment, and eliminating the shame and other effects that urinary incontinence 
can cause.

4.4.1.1 Education and demystification

The child should be acquainted with the structure and function of the bladder, 
external urinary sphincter, colon and anorectum in a way that is appropriate for 
his age. He also needs to be explained the etiology of his voiding and defecation 
disorders. It is important to examine the motivation for treatment. If the child is not 
motivated, the results of the treatment are much worse.

4.4.1.2 Behavioral modifications

The goal is to improve the control of urination and defecation through changes 
in the child’s behavior. This includes regular voiding and hydration, taking the 
correct position during urination and defecation, as well as changing the diet. With 
the application of this initial treatment, a cure can be achieved in about 20% of 
children [21].
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4.4.1.3 Regular hydration

Children with voiding disorders are often voluntarily dehydrated. Concentrated 
urine can cause irritation and burning when urinating. The introduction of ade-
quate hydration (200 ml 5-6 times a day) increases urine production and bladder 
capacity, reduces urine concentration and improves bowel function. It is forbidden 
to drink beverages such as Coca-Cola, coffee, tea, cold juices, because they can 
induce detrusor overactivity [25].

4.4.1.4 Regular voiding

It is the basis of bladder rehabilitation and includes the adoption of a voiding 
schedule every 2-3 hours. The goal is to prevent bladder distension, to restore 
the feeling of fullness of the bladder, and to reduce the hyperactivity of the 
bladder. The child and parents should know that the ability to start micturition, 
even when the child does not want to urinate, is an important step in controlling 
the continence and emptying of the bladder. The child should try to urinate 
only at a predetermined time, and avoid delaying urination. It is necessary 
to analyze the child’s daily activities and determine the time of micturition 
accordingly.

4.4.1.5 Optimal bladder emptying

The position when urinating has a significant effect on the ability to empty 
the bladder. Toilet bowls are intended for adults and as such are not suitable for 
children. Relaxation of the PFMs is difficult or impossible with various irregular 
positions that the child assumes during urination.

Proper voiding position means urinating in a sitting position on the toilet bowl 
for girls and boys. For smaller children, it is important to require the use of an 
adequate toilet seat insert and footrests to ensure trunk stability [26]. When urinat-
ing, the child should be slightly bent forward, with the spine in extension, the hips 
in abduction and the relaxed abdominal muscles (Figure 3). It is necessary for 
children to listen to the sound of the stream when urinating and the goal is for the 
stream to be strong, long and sonorous.

4.4.1.6 Treatment of chronic constipation/fecal incontinence

It is important to recognize the defecation disorder, because it has been proven 
that the treatment of constipation alone significantly reduces the symptoms of the 
lower urinary tract. In the group of children with increased post-void residual urine 
and constipation, 66% had an improvement in bladder emptying after constipation 
treatment. Urinary incontinence, nocturnal enuresis, and recurrent urinary tract 
infections were cured in most children treated only for constipation [20]. Therefore, 
treatment begins with chronic constipation management.

In the treatment of chronic constipation, four steps are applied: education, 
disimpaction of fecal mass, prevention of its re-accumulation and follow-up [27]. 
Treatment is usually applied for 3-6 months, but the relapses are frequent [28]. The 
cure rate of chronic functional constipation after application of standard treatment 
that includes laxatives and behavioral approaches is only 50-60% [29].

More than half of children with chronic constipation have an abnormal 
defecation pattern because they contract the external anal sphincter and the M. 
puborectalis during defecation [30]. This form of abnormal defecation is consid-
ered to be learned resulting from the habit of delaying defecations. Physiotherapy 
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interventions such are diaphragmatic breathing exercises and pelvic floor exercises 
with or without biofeedback were introduced in order to educate a child to relax 
the external anal sphincter and the PFMs during defecation [31–35]. In refractory 
cases, even botulinum toxin injections are administrated into the external anal 
sphincter [36].

Interferential current stimulation (IFS) has been used in the treatment of 
chronic constipation resistant to standard therapy in children. Significant improve-
ments in clinical symptoms (increased frequency of defecation, reduction of fecal 
incontinence and abdominal pain) were seen in 67% of children and lasted for more 
than two years in one third of the treated patients [37]. In addition, the time of 
colonic transit on colonic scintigraphy was shorter after the application of IFS [38]. 
Although the mechanism of action of IFS is still insufficiently known, the proposed 
theories are the activation of local sensory nerves in the skin, spinal nerves (sensory 
and motor T9-L2), sympathetic and parasympathetic nerves in the intestine, enteric 
nerves, pacemaker cells (Cajal’s interstitial cells) or smooth muscle cells in the 
intestinal wall [39].

5. Rehabilitation protocols for dysfunctional voiding

Although there is no general approach to treatment and treatment varies from 
one patient to another, there are several ways to treat children with DV, including 
urotherapy, pharmacotherapy, botulinum toxin application, and surgical treatment 
in children with VUR.

Figure 3. 
Correct position when urinating.
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In addition to standard urotherapy, special measures are applied, such as 
exercises for relaxation of PFMs with or without biofeedback and exercises for 
relaxation of abdominal muscles.

5.1 Pelvic floor muscle relaxation exercises and biofeedback

Pelvic floor muscle exercises were first used in pediatric urology by Wennergren 
and Oberg, with the aim of developing the child’s awareness of their function [40]. 
During the exercises, the child learns to contract and relax these muscles without 
activating auxiliary muscles (gluteal and hip adductors). In order to improve vol-
untary control, the exercises can be combined with different types of biofeedback, 
such as visual (observation of the abdomen in front of a mirror), tactile (palpation 
of the PFMs or M. transversus abdominis), uroflowmetry or electromyography.

Biofeedback was first used by Maizels et al. in 1979, who implemented the use of 
urodynamics devices in children with detrusor sphincter dyssynergia [41]. During 
urination, children observed EMG activity of the sphincter. Improvement was 
achieved in two of the three treated children.

Uroflowmetry biofeedback consists of the child observing the uroflowmetry 
curve while urinating. During voiding, the child is advised to make sure that the 
curve is bell-shaped. Kjolseth examined the efficacy of uroflowmetry biofeedback 
in 32 children with DV [42]. The number of applied sessions was 1-9, while 47% of 
children required 4-5 sessions. Cure was achieved in 50% of children, improvement 
in 8 children, and 7 children were unchanged. The uroflowmetry curve was com-
pletely normalized in 55% of children. It has been shown that this type of biofeed-
back requires a smaller number of sessions compared to EMG biofeedback and leads 
to faster normalization of the act of urination [43].

5.1.1 Animated pelvic floor EMG biofeedback

Mc Kenna et al. in 1999 applied biofeedback in the form of interactive computer 
games that enabled the active participation of patients [44]. Computer play main-
tained the child’s interest and motivation for the exercise programme. The method 
consists of placing superficial EMG electrodes on the child’s perineum, and then 
the child is taught to properly contract and relax the PFMs by watching a game 
on a computer monitor. In this way, children become aware of the activity of the 
PFMs and learn to control them by controlling the activities of their favorite heroes 
(dolphin, monkey, fish, bee).

In a study by Herndon et al. interactive computer games were used in 160 
children with DV [45]. In 87% of patients, subjective improvement of symptoms 
was achieved. In a study by McKenna et al. improvement of nocturnal enuresis 
was achieved in 90%, daily wetting in 89%, constipation and fecal incontinence in 
100% [44].

Kaye and Palmer did not find significant differences in efficacy after applica-
tion of non-animated (biofeedback without animation using only EMG tracing) 
and animated biofeedback [46]. However, a group of children who had animated 
biofeedback required a smaller number of sessions to normalize the uroflowmetry 
curve and reduce residual urine. In a study by Desantis et al. there was an improve-
ment in urinary tract infections in 83%, diurnal incontinence in 80%, constipation 
from 18–100%, urinary frequency from 67–100%, urgency from 71–88% and VUR 
from 21–100% of children [47].

In a study by Palmer et al. in children with DV and VUR, the use of biofeedback 
accelerated the resolution of VUR or reduced the degree of VUR in 71% of children 
[48]. Similar results were presented by Khen-Dunlop et al. and Kibar et al. [49, 50]. 
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Adequate patient selection seems to be the most important for biofeedback success. 
Parents and children should be motivated and compliant to continue practicing 
exercises at home [51].

Although numerous studies highlight the positive effects of PFM relaxation 
exercises with or without biofeedback, there is no clear recommendation of an 
exercise protocol to use in the rehabilitation of children with DV. The number of 
sessions, the number of repetitions, the duration of the contraction and relaxation 
phase, as well as the period of performing the exercises differ significantly between 
the studies.

De Paepe et al. applied PFM relaxation exercises with EMG biofeedback [52]. 
The protocol consisted of 30 submaximal contractions lasting 3 seconds, followed 
by a relaxation phase of 30 seconds. One session per week was applied for 6 months 
(maximum 20-24 sessions). In a study by Vasconcelos et al., 24 home exercise 
sessions lasting 20 minutes were applied, three times a week during a three-month 
period [53]. The contractions lasted for 5 seconds, followed by a 10-second relax-
ation period. Shei Dei increased the duration of contractions to 10 seconds and 
extended the relaxation period to 30 seconds [54]. Yagci et al. applied submaximal 
contractions of 3 seconds, followed by a relaxation period of 30 seconds [55]. 
The children repeated the exercises at home three times a day for 6 months. In a 
retrospective study, Drzeviecki et al. analyzed a programme in which the contrac-
tions lasted 10 seconds, followed by a relaxation of 10 seconds [56]. After that, fast 
contractions lasting 5 seconds and 5 seconds of relaxation followed. On average, 3 
sessions (1-8) were applied.

5.2 Abdominal capsule

Sapsford et al. showed that the PFMs are not an isolated unit, but a part of the 
abdominal capsule that surrounds the abdominal and pelvic organs [57]. The struc-
tures that make this capsule are the lumbar vertebrae, M. multifidus, diaphragm, 
M. transversus abdominis and PFMs. These muscles contribute to maintaining the 
posture of the body in an upright position and act synergistically.

Coactivation of the abdominal and PFMs is necessary for the development of 
intra-abdominal pressure and contributes to the stability of the spine. It is shown 
that M. transversus abdominis contributes the most to the development of intra-
abdominal pressure in relation to other abdominal muscles [58]. This muscle is first 
activated during functions related to the increase in intra-abdominal pressure, such 
as spinal stabilization and expiratory tasks [58]. Coactivation of the abdominal 
capsule muscles has been demonstrated during weight lifting, coughing and forced 
expiratory tasks [58, 59].

Pelvic floor muscle dysfunction can present as hyperactivity, leading to the 
development of voiding and defecation disorders, such as DV, chronic constipation, 
perianal and perineal pain. Many of these children have hyperactivity of the lower 
abdominal muscles, which do not relax during urination and defecation and thus 
prevent the relaxation of the PFMs [57].

5.3 Diaphragmatic breathing exercises

As lower abdominal muscles (M. transversus abdominis and M. obliquus internus 
abdominis) and PFMs act synergistically, it is necessary for them to relax together 
during urination and defecation.

The simplest way for children to learn how to relax their abdominal muscles 
is through diaphragmatic breathing exercises. During diaphragmatic breathing, 
in inspiration, the diaphragm moves caudally and pushes the abdominal organs 
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forward. The anterior abdominal wall relaxes, as do the PFMs. This forward bulg-
ing of the anterior abdominal wall has been shown to reduce urethral pressure in 
healthy women and thus facilitate urination and defecation [58] .

Our institution was the first to incorporate this novel approach to treating DV. 
In a prospective clinical study of 43 children, in addition to standard urotherapy 
that included education on the importance of regular urination and hydration, 
proper voiding position and pattern, diaphragmatic breathing exercises and PFM 
relaxation exercises were performed in hospital settings for two weeks and then 
continued at home [60].

Diaphragmatic breathing exercises were performed in a supine position with 
the lower extremities supported by a pillow and hands placed on the abdominal 
muscles. The patient is required to inhale air through the nose, expel the anterior 
abdominal wall, hold the breath for a few seconds, and then exhale the air through 
the mouth (Figures 4 and 5). The exercises were repeated in both lateral posi-
tions, in the prone position, and then in the sitting position in front of the mirror 
(Figure 6). Children are required to observe the anterior abdominal wall during 
inspiration and then apply this exercise before urinating and defecating.

In addition, exercises for relaxation of the PFMs were performed. The child 
was placed in a lateral position with the upper leg flexed at the hip and knee and 
the lower leg extended. To enhance the proprioception of the PFMs, the examiner 
placed two fingers on the child’s perineum and demanded that the child contract 
the PFMs without activating adjacent muscles such as the gluteus and hip adductor 
muscles. In this way, the child learned to localize and control the PFMs. The child 
was then required to perform submaximal contractions for 3 seconds followed by 
prolonged relaxation for about 30 seconds, for a total of 20 contractions. Children 
are required to perform these exercises daily at home for 6 months.

Control examinations were performed monthly for 12 months. Clinical manifes-
tations (daytime urinary incontinence, nocturnal enuresis, urinary tract infections, 

Figure 4. 
Diaphragmatic breathing exercises in supine position (expiration).
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Figure 6. 
Diaphagmatic breathing exercises in front of the mirror.

constipation) were analyzed on a monthly basis and uroflowmetry was performed. 
The performance of diaphragmatic breathing exercises was controlled and the 
importance of daily exercise at home was emphasized. The children are encouraged 
to continue with the treatment.

After one year of monitoring and treatment, reevaluation of clinical manifesta-
tions and uroflowmetry parameters was performed. Urinary incontinence was 
cured in 83% of children, nocturnal enuresis in 63%, and urinary tract infections 

Figure 5. 
Diaphragmatic breathing exercises in supine position (inspiration).
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in 68%. Chronic constipation was cured in all 15 patients. In addition, an objective 
improvement in uroflowmetry parameters was achieved. A normal uroflowmetry 
curve was registered in 90% of children.

The authors suggested that examination of lower abdominal muscles, recogni-
tion of their function during voiding and their relaxation should be incorporated 
in the treatment program of these children. Easy to learn diaphragmatic breathing 
exercises did not require any specific equipment and could be performed in chil-
dren from five years of age. For centres that do not have access to pelvic floor EMG 
biofeedback, this programme could provide a treatment alternative as success rates 
are comparable to previous studies that used pelvic floor EMG biofeedback during 
urotherapy [54–56]. In order to achieve subjective and objective progress, children 
needed an average of 6.5 sessions, which is also equivalent to the average number of 
sessions in programmes that included non-animated biofeedback [46].

In the following study, the effects obtained in this group were compared with the 
effects in the group of children treated only with standard urotherapy (32 children) 
[31]. The children had 10 sessions of urotherapy in a hospital setting, and then were 
required to continue with it at home. After one year of follow-up, cure of urinary 
incontinence was achieved in only two children, nocturnal enuresis in 5, and uri-
nary tract infections in 6 children. Constipation was cured in 6 out of 10 children. 
Uroflowmetry parameters did not show significant improvements. The authors 
concluded that diaphragmatic breathing exercises and PFM relaxation exercises, 
in combination with standard urotherapy, are important for the treatment of daily 
urinary incontinence, nocturnal enuresis and urinary tract infections, as well as for 
normalizing bladder function in children with DV.

5.4 Pharmacological therapy

Pharmacological therapy is considered an adjunct to improve bladder emptying 
in children with DV [43].

5.4.1 Α-1 adrenergic receptor blockers

The role of α-1 adrenergic receptor blockers in the treatment of children with 
DV is controversial, as the mechanism of action at the level of the external urethral 
sphincter is still insufficiently known [61]. The possible mechanism of action is 
traditionally assumed to be relaxation of the periurethral, prostatic and bladder 
neck smooth muscles. In the study of Yucel et al., it has been shown that the effects 
of α-1 adrenergic blockers in reducing post-void residual urine can be compared 
with the effect of biofeedback [62].

5.4.2 Muscle relaxants

As DV is characterized by the inability of relaxation of the external urinary 
sphincter during urination, it was considered that muscle relaxant could be used in 
treatment.

Baclofen has been shown to be effective in reducing skeletal muscle spasticity, 
as well as in patients with striated sphincter dyssynergia [63]. However, the thera-
peutic effect is achieved only after the application of high doses. Serious adverse 
effects, especially after abrupt withdrawal, reduce its efficacy and safety in children 
with DV [64]. Therefore, tizanidine, a muscle relaxant used in many studies as a 
short-acting muscle relaxant due to spasmolytic action, was used. In a prospec-
tive, randomized study, 40 children with DV were divided into two groups [65]. 
The first group was treated with tizanidine (an imidazole derivative), while the 
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second group of children was treated with α-blocker (doxazosin). After 6 months 
of follow-up, both groups had similar improvement in symptoms and uroflowmetry 
parameters. In the doxazosin-treated group, urgency was the only symptom that 
showed a significant reduction after therapy. However, nocturnal enuresis, urgency, 
and daytime incontinence were significantly reduced in the tizanidine-treated 
group. Side effects were reported in 6 patients (15%). Epigastric pain was reported 
in two children (10%) receiving doxazosin. In the tizanidin group, loss of appetite 
was noted in two children (10%), epigastric pain in one (5%) and headache in one 
child (5%).

5.5 Botulinum toxin type A (BT-A)

BT-A is one of the strongest known toxins. When injected directly into a 
muscle, it causes flaccid paralysis by blocking the presynaptic release of acetylcho-
line [66].

The use of BT-A in patients with detrusor sphincter dyssynergia (DSD) was first 
described by Dykstra et al. [67]. In this study, BT-A was injected into the external 
urinary sphincter of adult patients with spinal cord injury and DSD. Positive 
results, reduced urethral pressure, and volume of residual urine remained for an 
average of 50 days.

Indications for the injection of BT-A in the external urinary sphincter have been 
extended over time to adult patients with DV and detrusor hypocontractility. In the 
study by Kuo et al. clinical and urodynamic improvement was registered in 83% 
of patients with urethral sphincter non-relaxation and detrusor hypocontractility 
[68]. Petit and co-workers reported a significant reduction in detrusor and urethral 
pressure, as well as the volume of post-void residual urine after a single injection 
of 150 units Dysport (BT-A) in patients with spinal cord injury and DSD [69]. The 
beneficial effects of the therapy lasted for about 2-3 months.

In children treated with BT-A (amp. Dysport) due to spasticity, the most com-
monly reported adverse effects were local muscle weakness, urinary incontinence, 
fatigue, somnolence, flu-like symptoms, fever, and rash [70].

BT-A is used in the treatment of DV in children who are resistant to standard 
urotherapy. In the study of Radojicic et al., BT-A was applied in to the external 
urinary sphincter in children with DV [71]. The residual urine decreased signifi-
cantly in 17 of 20 patients after 6 months of follow-up. The authors emphasized 
that temporary inhibition of the external urinary sphincter and/or PFMs may 
interrupt the DV cycle. The use of urotherapy during this period could help 
the child to re-adopt a normal urination pattern and thus reduce the need for 
re-injections.

In our institution, a prospective clinical study included 9 neurologically 
healthy girls with DV, aged 3-11 years, who had previously been treated with 
standard urotherapy without improvement [72]. Application of BT-A (amp. 
Dysport) in a dose of 500 units was performed transperineally into the external 
urethral sphincter. After two weeks of application, rehabilitation treatment 
consisting of standard urotherapy and PFM relaxation exercises was included. 
Six months after Dysport administration, there was a statistically significant 
improvement in clinical manifestations (urinary incontinence, voiding difficul-
ties, urinary tract infections), and a significant reduction in post-void residual 
urine. No significant improvement in uroflowmetry parameters was registered. 
No children had systemic side effects with Dysport. The authors concluded that 
the act of urination in children with DV resistant to standard therapy can be 
significantly improved and maintained for at least 6 months after the use of amp. 
Dysport and urotherapy.
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5.6 Manual physical therapy

Manual physical therapy with an osteopathic approach (MPT-OA) entails 
palpation and receptive manipulation of body tissues to relieve restraints that limit 
mobility and health. Biomechanical, myofascial, and articular constraints can 
contribute to DV by altering alignment, distorting the pelvis, restricting mobility, 
and thus affecting pressures within the abdominal and pelvic cavities [73]. Altered 
pressure relationships can affect neurological, vascular, lymphatic, and hormonal 
functions. In the randomized controlled trial that involved 21 children with DV, it 
has been shown that children with additional 4 sessions of MPT-OA demonstrated 
better short-term results compared to children that had only standard treatment 
[73]. The authors speculated that MPT-OA treatment helped restoring more natural 
alignment and mobility which helped the abdominal and PFMs to function more 
efficiently. However this single-centre promising results should be confirmed by 
multi-centre randomized controlled trials in order to draw definitive conclusions of 
MPT-OA in children with DV.

6. Conclusion

Urotherapy is the cornerstone of DV care for children. The treatment begins 
with standard urotherapy, after which specific measures are added. Rehabilitation 
programmes with diaphragmatic breathing exercises and pelvic floor relaxation 
exercises are superior in curing lower urinary tract symptoms and normalizing 
urinary function than programmes that only include standard urotherapy. The 
success rates of programmes that included pelvic floor relaxation exercises and 
diaphragmatic breathing exercises without the use of pelvic floor EMG biofeedback 
were equivalent to those that included pelvic floor EMG biofeedback, proposing a 
treatment choice for centres that do not have access to EMG biofeedback. However, 
no standardized pelvic floor exercise protocol egists. Therefore, new prospective 
multicentric randomized trials with a larger number of children are needed to 
determine the most appropriate programme that will have the best therapeutic 
outcome.
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Abstract

The human being is the only mammal capable of walking and simultaneously 
maintaining an upright position. This fact, implies somewhat unfavorable repercus-
sions for the pelvic region that must support the weight of the abdominal organs. A 
prime example of the aforementioned adverse effects of the standing position are 
pelvic organ prolapses (POP). POP surgery is an increasingly important therapeutic 
aspect in clinical practice due to the aging of our population, and is increasingly preva-
lent as a therapeutic option. Surgical techniques can be performed using an abdominal 
or vaginal approach, depending on the medical history, physical examination, and 
experience of the surgeon. Laparoscopic sacrocolpopexy is an adequate therapeutic 
option with a high success rate in 80–100% of cases. However, this technique is not 
always appropriate, especially for patients who are at high risk for anesthesia, a multi-
operated abdomen, or in recurrent prolapse. In these cases, a vaginal approach offers 
an interesting surgical alternative. In this review, we added our experience with trans-
vaginal single-incision mesh under locoregional anesthesia for correction of female 
POP. We retrospectively analyzed 78 patients showing a success rate of 92% after more 
than 12 months of follow up. Transvaginal mesh was developed to maintain the advan-
tage of a vaginal procedure, while reducing the risk of recurrent prolapse compared to 
native tissue repair and simplifying the surgery compared to sacrocolpopexy.

Keywords: Pelvic Organ Prolapse, Reconstructive Surgical Procedures,  
Gynecologic Surgical Procedures

1. Introduction

The human being is the only mammal capable of walking and simultaneously main-
taining an upright position. This fact, greatly affected by the law of gravity, implies 
somewhat unfavorable repercussions for the pelvic region that must support the weight 
of the abdominal organs. Therefore, throughout evolution, fundamental modifications 
have emerged in the pelvic skeleton, and in the surrounding muscles and ligaments, 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 million women in 2010 
to 4.9 million in 2050. Pelvic floor dysfunction is considered to be underdiagnosed, 
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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 undergoing 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 recon-
structive surgery of between 43 and 58% [4].

The anatomical support of the pelvic viscera is provided mainly by the levator 
ani and the connective 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 pelvic connective tissue in three levels (I-III) that represent apical, 
mid-vaginal and distal support, respectively. The upper portion of the paracolpium 
(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 hysterec-
tomy. In the middle third of the vagina, the paracolpium joins the vagina laterally to 
the tendinous arch and the fascia 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 perineal membrane, levator 
ani muscle, and the perineal body. Defects in the mid-level vaginal base (pubocervi-
cal and rectovaginal fascia) result in cystocele and rectocele, while the loss of upper 
suspensory fibers of the paracolpium and parametrium are responsible for the devel-
opment of vaginal and uterine prolapse, and these defects of combined form [6].

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

The etiology of POP is believed to be multi-factorial with contributions from 
both environmental 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. Ellerkmann et al. found 
that in 237 women evaluated for POP, 73% reported urinary incontinence, 86% 
urinary urgency and / or frequency, 34–62% voiding dysfunction and 31% fecal 
incontinence [10]. Evaluation of a patient with vaginal prolapse requires a compre-
hensive review of the full spectrum of pelvic floor symptoms and an assessment of 
how these symptoms affect her quality of life.

2. Surgical treatment of pelvic organ prolapse

POP surgery is an increasingly important therapeutic aspect in clinical practice 
due to the aging of our population, and is increasingly prevalent as a therapeutic 
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option, despite surgical and hospitalization times that are three times longer 
compared 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 perform effective, long-lasting and cost-effective 
interventions with minimal morbidity.

Historically, most studies evaluating the treatment of POP have focused 
exclusively on anatomic 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 
symptoms 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 procedure in the management of the 
prolapsed anterior compartment. That said in the early 2000s, there was a move-
ment toward the use of prosthetics 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 anterior 
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 clinical tri-
als that anterior colporrhaphy was successful in managing cystocele in only 30%. A 
recent re-analysis of the latter data, using the hymen as the threshold for objective 
success, reported considerably 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, surgeons introduced a large number of biologic and mesh grafts to 
improve the outcomes of prolapse surgery. In later studies such as that of Julian 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 
2,000 women with the aim of comparing anterior colporrhaphy versus permanent 
polypropylene mesh POP repair. The meta-analysis showed that recurrence of 
anterior wall prolapse (RR 0.34, 95% CI 0.25 to 0.46) and reoperation for prolapse 
(RR 0.44, 95% CI 0.24 to 0.46) were 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 poly-
propylene mesh group had higher rates of reoperation due to mesh exposure, stress 
urinary incontinence or prolapse (RR 1.62, 95% CI 1.15 to 2.28), and prolapse in 
the apical or posterior compartment (RR 1.85, 95% CI 1.01 to 3.37) compared to 
anterior colporrhaphy. Surgical time (MD 17.9 min, 95% CI 10.0 to 25.8), transfu-
sion rate (RR 2.37, 95% CI 1.32 to 4.24), cystotomy (RR 4.65, 95% CI 1.22 to 17.77) 
and de novo stress urinary incontinence (RR 1.55, 95% CI 1.02 to 2.35) were higher 
after use of transvaginal polypropylene mesh compared 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 polypropylene meshes evaluated in this meta-analysis have been with-
drawn 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 
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of complications, specifically mesh erosion. Altman et al. [20] based on a multi-
center 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. [21] 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) polypropylene 
(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 urinary retention (8.7%), urinary tract infections (5.5%), 
and hematoma (2.7%). Other complications related to neighboring organs (bladder, 
rectum, 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 complications 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 transvaginal mesh evaluated [19]. However, pain and dyspa-
reunia 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 transvaginal mesh 
surgery may be underreported, and possibly only identified in trials with longer 
term evaluation.

Alternatively, autologous material was considered as a possible option to syn-
thetic prosthetic 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 
demonstrate 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 anterior prolapse in examination was lower after 
biological graft repair compared to anterior colporrhaphy (RR 0.74, 95% CI 0.55 
to 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 reoperation rates represent 
the “tip of the iceberg” in terms of surgical failures, as there are women with recur-
rent 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 sur-
gery vary widely in the literature, largely due to different definitions and timelines. 
In a meta-analysis of 258 studies evaluating the reoperation rate after apical 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 utero-
sacral vault suspensions) 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 recurrent POP and complications, 
was higher in the transvaginal mesh group (8.5%) [25].
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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 primary 
surgical correction of POP, as the character of these can be very heterogeneous. The 
classification of these surgeries was established as follows:

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

• Repeat surgery - is a repeat operation for prolapse 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 symptomatic 
prolapse, prolapse upon examination, and reoperation for prolapse, than the native 
tissue repairs group. However, the mesh exposure rate (anterior 15%, posterior 
mesh 21%) and associated reoperation (anterior 9%, posterior 15%) were sig-
nificantly higher [26]. Trials such as this one show that in women with recurrent 
prolapse, transvaginal mesh has significant advantages and disadvantages com-
pared 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 sacrocolpopexy. This was born with the purpose of maintaining the existing 
good results of abdominal sacrocolpopexy but with the advantages of minimally 
invasive surgery. The case series demonstrate 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), of 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, 
sacrocolpopexy was associated with a higher rate of paralytic ileus or small bowel 
obstruction (2.7% vs. 0.2%, p < 0.01), of complications related to intraperitoneal 
mesh or suture (4.2% vs. 0.4%, p < 0.01) and thromboembolic disease (0.6% vs. 
0.1%, p = .03) [30].

The robotic sacrocolpopexy is the currently 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%, with a conversion rate of <1% to open 
surgery (range 0–5%) [31].

Traditionally, researchers have defined surgical success using anatomical results 
(POP-Q stage 0–1 - Table 1) and defined surgical failure as POPQ stage 2 or greater. 
More recently it is suggested that these anatomical definitions are too strict as more 



Pelvic Floor Dysfunction - Symptoms, Causes, and Treatment

108

than 75% of women presenting for annual gynecological exams with no symptoms 
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 postoperatively 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 outcome of POP [11]. Another possible factor to take into account in the dif-
ferent 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 success of the treatment. Such variability 
makes it difficult to compare the results between the different studies.

3. Case study

3.1 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 product 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 
(physiologically compatible ultralight mesh). It provides long-term strength while 
maintaining the vaginal elasticity of natural tissue. Its placement allows for an 
anterior sacrospinous 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.

3.2 Study design and material and methods

Retrospective study of patients who underwent surgical correction of POP in 
the same center between January 2016 and December 2017 with the Restorelle® 

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

Table 1. 
POP-Q staging criteria.
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device. We analyzed demographic variables, prolapse characteristics, associated 
symptoms, gynecological history, recurrence, and degree of satisfaction taken from 
the existing medical history. The degree of POP was evaluated according to the 
Baden-Walker classification. The surgical indication was symptomatic patients with 
grade ≥ 2 POP (primary or recurrent). All interventions were performed by a single 
surgeon after an antibiotic prophylaxis protocol.

3.3 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 evaluated were diabetes mellitus (DM) 
(21%), arterial hypertension (48%), with a body mass index (BMI) of 27.5 kg/m2 and 
a mean parity of 2.2 births (1–5). 36% of our patients had a history of gynecologi-
cal surgical, the most prevalent being hysterectomy in up to 50% of the operated 
patients. The most frequently treated prolapse was anterior (72%), followed by pos-
terior (12%) and mixed anterior–posterior (12%), with only one case of apical and 
posterior prolapse. Of these, 4 were recurrent prolapses. The most common grade of 
prolapse was III and IV with a frequency of 54% and 42%, respectively (Table 2).

Regarding the functional and clinical results, 50% of the sexually active patients 
had preoperative dyspareunia, which persisted after the intervention in two 

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)

Previus 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 2. 
Demographic variables and clinical characteristics before surgery.
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patients. Preoperative UI (urinary incontinence) was present in 48%, with urgency, 
stress UI and mixed UI in 37%, 31% and 19% respectively. 18% of these patients 
resolved their UI and 12% had postoperative UI (Table 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.

4. Discussion

Surgical techniques can be performed using an abdominal or vaginal approach, 
depending on the medical history, physical examination, and experience of the 
surgeon. Laparoscopic sacrocolpopexy is an adequate therapeutic option with a high 
success rate in 80–100% of cases [33, 34]. However, this technique is not always 
appropriate, especially for patients who are at high risk for anesthesia, a multi-oper-
ated abdomen, or in recurrent prolapse. In these cases, a vaginal approach offers 
an interesting surgical alternative. 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 minimum follow-up 
time was 6 months, while in studies such as the one published by Ferry et al. [22] 
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 vaginal 

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%)

Table 3. 
Results and complications during follow-up.
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POP correction surgery with mesh interposition. 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 light weight 
devices with the same implantation 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 anatomical correction rate criterion 
was 98.7% at 36 months for De Tayrac et al. [21] and 93.7% for Denance´ et al. 
[38]. Most of the published studies are retrospective [39], and those that are pro-
spective 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% compared 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 difference 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 compare 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 
postoperative 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 laparoscopic sacrocolpopexy, there seems to be a lower 
risk of dyspareunia compared to the transvaginal implantation device (RR 0.39, 
95% CI 0.18) [41, 42]. Incontinence rates were lower after correction of the pro-
lapse, mainly, stress urinary incontinence improved [40, 43] and 12% of new cases 
appeared. On the other hand, the appearance of de novo stress urinary incontinence 
is common in the treatment of prolapse with the use of prosthetic material (RR 1.55, 
95% CI 1.02 to 2.35 - anterior colporrhaphy versus use of transvaginal mesh), a fact 
that patients undergoing this surgery should always be advised of. However, our rate 
of de novo urinary incontinence with the use of transvaginal mesh is similar to that 
published with the laparoscopic colposacropexy technique (12%) [41].

Summarizing, we can state that transvaginal single incision-mesh have several 
advantages compared to classical approaches like colposacropexy or other mesh 
devices. It avoids the peritoneal cavity, truly important in patients with previous 
abdominal surgeries, reducing the risk of paralytic ileus and making possible a 
shorten recovery. As we have shown in our cases study, it can be done under locore-
gional anesthesia, allowing to perform this surgery almost without hospital stay. 
And finally, the esthetic results are obviously better, as we can avoid any abdominal 
scar, a fact that is especially transcendent in young women.

Our study presents several limitations. The first of these is the retrospective 
and non-randomized nature of our study. Furthermore, all the interventions were 
carried out by the same surgeon with great experience, which makes it difficult 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 treatments 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 compli-
cations during follow-up.
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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 essential 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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Appendices and nomenclature

BMI Body mass index
DM Diabetes mellitus
FDA Food and Drug Administration
ICS International Continence Society
IUGA International Urogynecological Association
POP pelvic organ prolapses
UI urinary incontinence
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