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Abstract 
 

Urinary incontinence is a common problem with high prevalence that cause serious 

economic, social and psychological problems, besides that affecting significantly the 

quality of life. Its prevalence varies widely from 3% to 55% depending on the definition 

used and population studied. It is estimated that approximately 29.5 million Americans 

suffer from UI and expenses generated by this issue revolves around 26.4 billion dollars 

(Dmochowski et al., 2003; Wagner; Hu, 1998). 

A recent study (EPIC) on the epidemiology of UI, the largest population-based study 

carried out so far, in five countries and over 19 000 women, showed a 11.8% prevalence 

of overactive bladder, and this rate increased with age (Irwin et al., 2006). 

Urinary incontinence is an important component of health care expenditure, and an 

important and neglected cause of morbidity in women. Studies evaluating management of 

this condition show that the majority of women respond to simple measures such as 

pelvic floor exercises. 

Common treatments for UI include surgery, drug therapies, and behavioral 

interventions. Behavioral interventions such as pelvic floor muscle (PFM) exercises and 

bladder training have potential benefits with few risks and no side effects. PFM exercises, 
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initiated by Kegel in 1948 have been found to be efficacious for stress incontinence 

(Kegel, 1948) Many investigators have validated the effectiveness of the short-term effect 

of PFM exercises in reducing urine leakage, with improvement rates reported to range 

from 17% to 84% (Kegel, 1951) (Bo, 1995). 

Physical therapies continue to play an important conservative role in the 

management of UI. Unfortunately it require strong commitment from the patients, 

constant reinforcement from the health care physicians and many patients will require re-

educated and re-train to adhere to the plan and ultimately benefit from this treatment 

option. 

 

 

Introduction 
 

Urinary incontinence (UI) is a common problem and causes major economic, social and 

psychological problems resulting in poor quality of life. The prevalence of UI varies widely 

from 3% to 55% depending on the definition used and population studied. It is estimated that 

approximately 29.5 million Americans suffer from UI and more than 20 billion dollars were 

spent on issues related to UI (Dmochowski et al., 2003; Wagner; Hu, 1998). The recent EPIC 

study, the largest population-based epidemiology study on UI, was conducted in five 

countries and involved over 19 000 women, showed an 11.8% prevalence of overactive 

bladder, and this rate increased with age (Irwin et al., 2006). 

The management of UI forms an important component of health care expenditure. Many 

published literature showed that the majority of women respond to simple measures such as 

lifestyle modification and pelvic floor exercises.  

Behavioral interventions such as pelvic floor muscle training (PFMT) and bladder 

retraining have potential benefits with few risks and no side effects. PFMT was first proposed 

by Kegel in 1948 and has been found to be highly effective in the treatment of stress urinary 

incontinence (Kegel, 1948). Many investigators have validated the short-term efficacy PFMT 

in reducing the amount of urine leakage, with improvement rates reported to range from 17% 

to 84% (Kegel, 1951) (Bo, 1995). 

 

 

Lower Tract Voiding Physiology 
 

The pelvic floor is responsible for supporting the pelvic organs and forms part of the 

mechanisms of urinary and fecal continence. As a striated skeletal muscle, it can be trained to 

increase its muscle tone and strength. The pelvic floor musculature consists of 70% slow or 

tonic fibers (Type I) that is responsible for the action of the anti-gravity muscles, and 30% 

phasic or fast fibers (Type II) that play a key part in urethral closure against sudden increase 

the intra-abdominal pressure. 

The lower urinary tract is innervated by both parasympathetic and sympathetic autonomic 

nervous system and also the somatic nervous system. The parasympathetic innervations are 

derived from pelvic nerve S2-4 while the sympathetic innervations arise from hypo gastric 

nerve T11, T12, L1 and L2. 
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Table 1. Muscles of the Pelvic Floor (Adapter from Moreno and Spence)  

(MORENO, 2004) (SPENCE, 1991) 

 
Muscles of the Pelvic Floor 

Levator ani, puborectalis muscle, pubococcygeus muscle, Muscle iliococcygeal  

Muscles Origin Insertion Innervation Action 

Puborectalis 
The inner surface 

of the pubis 

Around the anorectal 

junction 

Sacral (S3 and 

S4) 

Supports the pelvic viscera, resists 

the increase of intra-abdominal 

pressure, raises the floor of the 

pelvis, assists and / or prevents 

defecation, childbirth supports the 

head of the fetus during the 

dilatation of the cervix 

Pubococcygeus 

The inner surface 

of the pubis, 

ischial spine 

Coccyx and ligament 

anococcígeo 

Iliococcygeal 

Arch tendon of 

the m. ischial 

spine and internal 

obturator 

Coccyx and ligament 

anococcígeus 

Muscles Origin Insertion Innervation Action 

Muscles Origin Insertion Innervation Action 

Isquiococcígeus (m 

coccygeal) 

Ischial spine and 

sacrospinal 

ligament 

Sacrum and coccyx, 

laterally 

Sacral (S3 and 

S4) 

It strengthens the pelvic floor and 

helps the levator ani muscle to 

support the pelvic viscera 

External anal 

sphincter 

Central tendon of 

perineum 

Dermis and 

subcutaneous tissue 

around the anus and 

ligament anococcígeus 

Pudendal {S2 

and S4) 
Fecal continence 

Superficial and deep 

transverse perineal 

Ischial tuberosity 

and inferior 

ramus of the 

ischium 

Central tendon of 

perineum 

Pudendal {S2 

and S4) 

Protection of the levator ani 

muscle and tendon fixed the 

center of the perineum 

External urethral 

sphincter 

Muscular ring 

around the 

membranous 

urethra (ostium 

external) 

Muscular ring around 

the membranous 

urethra (ostium 

external) 

Pudendal{S2 and 

S4) 
Urinary continence 

Ischiocavernosus 

Ischial 

tuberosity and 

ramus of the 

ischium 

At the root of the 

clitoris or penis 

(corpus cavernosum) 

Pudendal {S2 

and S4) 

Fixed branches of the lower 

branches of the clitoris to the 

pubis and the ischium and the 

urogenital diaphragm. Slows 

the return of blood to the veins, 

keeping the erection of the 

clitoris or penis. 

Bulbospongiosus 

In women: 

central tendon of 

the perineum. 

In men: median 

raphe in the root 

of the penis. 

In women, side of the 

vagina to the base of 

the clitoris and the 

urogenital 

diaphragm. 

In men, circulating 

the root of the penis 

and attaches on the 

opposite side. 

Pudendal {S2 

and S4) 

In women: helps the erection 

of the clitoris and fixing the 

bulb of the vestibule in the 

urogenital diaphragm. 

In men: channel empties the 

urethra and helps penis 

erection. 
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Conservative Management of Urinary 
Incontinence 

 

Several conservative approaches have been proposed for the treatment of urinary 

incontinence. PFMT in conjunction with vaginal cones, electrical stimulation, biofeedback, or 

electromyography are utilized widely and effectively in the management of UI (Berghmans et 

al., 2000). This physical therapy simple, affordable and has minimal morbidity. All patients 

are advised to keep a voiding diary and a 24 hour pad weight to document the degree of UI. 

 

 

The Pelvic Floor Muscles Training (PFMT) 
 

PFMT was first developed in 1948 and is defined by International Continence Society 

(ICS) as a repetitive selective voluntary contractions and relaxations of pelvic floor muscles. 

The PFMT should be performed according to the principles of exercise physiology 

(standardize frequency, intensity and duration) and it is recommended that PFMT should be 

carried out over a three to six months period and incorporated into the daily activities. In 

order to achieve better outcomes, it should be patient driven. Physiotherapist input has been 

shown to improve the outcomes (Inside; International; Journal, 1995; Kegel, 1948, 1951). 

The PFMT can be accomplished in several positions. We suggest you start by lying down 

and evolve into a sitting position and the standing position. It is important that the muscles are 

trained in isolation without the use of accessory muscles such as abdominals, gluteus, 

adductors and rotators of the thigh. In a comprehensive manner, a systematic review by 

Cochrane provides support for recommending the training of the pelvic floor muscles as a 

first line of conservative treatment programs for women with stress urinary incontinence, 

urgency or mixed (Level A evidence) (Dumoulin, 2010). 

A focused pelvic floor examination should be conducted as part of the assessment for UI 

(Figure 1). It is important to observe the tropism, color, asymmetry, scarring and urethral 

position. When performing vaginal examination, Bivalve speculum should be used and 

patient should be asked to perform Valsalva maneuver to exclude pelvic organ prolapse. 

 

 

Figure 1. Specific examination for Pelvic floor muscles. 
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Advantages of the pelvic floor muscle training PFMT: 

 

• Improvement in the tropism of muscle fibers 

• Better awareness of muscle groups 

• Increasing the connective tissue 

• Increased recruitment of motor neurons 

• Minimally invasive treatment 

• Low cost / easy acceptance 

• Degree of success of moderate to high 

• Can be applied individually or in groups in almost all patients 

 

 

Vaginal Cones 
 

Plevnik (1985) introduced exercises using vaginal cones to assist women to train the 

pelvic floor musculatures (Bø; Talseth; Holme, 1999; Kato; Kondo, 1997; Plevnik, 1985). 

The patients are encouraged to try to retain various cones of increasing weight in the vagina 

to increase the pelvic muscle tone. This technique consists of using a set of cones of equal 

size but of increasing weight, with anatomical shape which allows its introduction into the 

vagina. The reflex action of the pelvic floor muscles provides an internal strengthening that 

quickly restores muscle tone. Recovery will be noticed after two to three weeks, at which 

point it is recommended to use higher weights, in order to continue improving the process 

(Cammu; Van Nylen, 1998). 

The cones (Figure 2) act by recruiting the muscle fibers of types I and II, and improve 

proprioception perineal muscles of these patients, resulting in increased strength. The 

favorable results in the treatment of stress urinary incontinence (Sui) using vaginal cone 

varies from 60% to 80% of cases (Kegel, 1951; Peattie, A.B., Plevnik, S., Station, 1988; 

Plevnik, 1985; Schubler, 1994). 

 

 

Figure 2. Vaginal Cones. 

 

Electrical Stimulation 
 

Electrical stimulation (ES) is designed to strengthen the pelvic floor muscles and improve 

proprioception and promote inhibition of detrusor muscle.  
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The electrical discharge generates a nerve stimulation applied to the motor unit action 

potential that generates the form of muscle contraction. The ES can be performed with 

surface electrodes via posterior tibia (Figure 3), sacral (Figure 4), perirectal (Figure 5), 

perivaginal (Figure 6), intra-rectal (Figure 7) or intra-vaginal (Figure 8) areas using specific 

probes for each individual cases. 

The evidence for the efficacy of the use of ES in the literature is lacking (Shamliyan et 

al., 2008). However, ES and magnetic stimulation have been approved for use in many 

Western countries. The type of electrical current utilized is preferably an asymmetric biphasic 

current depolarized. The frequency of the electrical current depends on the goal of treatment, 

and 4 to 80 Hz is the recommended intensity as the tolerable pain threshold in many patients. 

 

 

Figure 3. Electrical stimulation posterior tibiae using surface electrodes. 

 

Figure 4. Electrical stimulation in sacral region. 
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Figure 5. Perirectal electrical stimulation. 

 

Figure 6. Peri vaginal electrical stimulation. 

 

Figure 7. Intra rectal electrical stimulation. 
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Figure 8. Intra vaginal electrical stimulation. 

 

Biofeedback 
 

The biofeedback by pressure was developed by Kegel and is mainly used as a research 

tool. Electromyography biofeedback is the preferred option. The goal of biofeedback is to 

stimulate the sphincteric activity and makes it perceptible to the patient either by visual or 

auditory stimuli. Biofeedback aims to improve the learning of muscle contraction, isolate the 

specific pelvic floor muscles, and increases the pelvic muscle reflex contraction. 

 

 

Figure 9. Patient Training Pelvic Floor Muscles using Biofeedback. 
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Behavior Therapy 
 

Behavioral therapy for UI consists of educating patients on their condition and assisting 

the patients to develop strategies to minimize or eliminate incontinence (Payne, 2000). 

Behavioral therapy includes changing the toileting behavior and habits of daily life that can 

potentially contribute to the worsening of urinary incontinence. The following are suggestions 

on behavioral modification: 

 

• Delayed urination: Guidance is given to the patient to urinate at pre-determined 

intervals, usually 2 to 4 hourly. This ensures that the patient will be emptying the 

bladder at intervals with planned objectives of preventing urinary frequency 

increased or decreased in an attempt to avoid involuntary detrusor contractions and 

urinary incontinence. 

• Bladder training provides guidance of urination with scheduled intervals, with the 

intervention to reduce leakage episodes; it is intended with this training retrain 

functional bladder capacity. 

• Bladder diary consists of documenting all voiding events in the last 24 hours. The 

patient must record the time of day when void in the toilet and the quantity of the 

voiding. Record if you have leakage and what kind of activity were relationated with 

the leakage. Record if had urge or urge-incontinence. Record the quantity and a kind 

of liquid was intake. 

 
Day: Date: 

Name: 

Time Toilet Leakage Was there an 

urge?  

Activity Intake Bowel movement 

       

       

       

       

       

       

       

       

       

 

 

Conclusion 
 

Physical therapies continue to play an important conservative role in the management of 

UI. Unfortunately it require strong commitment from the patients, constant reinforcement 

from the health care physicians and many patients will require re-educated and re-train to 

adhere to the plan and ultimately benefit from this treatment option. 
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