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SUMMARY
Background: 25% of all women report involuntary loss of 
urine, and 7% may require treatment. 

Method: This review is based on a selection of pertinent 
literature, including guidelines and Cochrane reviews. 

Results The assessment of pelvic floor dysfunction in 
women begins with a basic evaluation that is followed by 
special diagnostic tests if indicated. The physician taking 
the clinical history should inquire about the patient’s 
 behavior, personality, social and other stressors, and eat-
ing and drinking habits, as well as any mental disorders 
that may be present, including anxiety disorders, 
 depression, somatization disorders, and disorders of adap-
tation. Conservative treatment consists mainly of lifestyle 
changes, physiotherapy, and medication. Stress inconti-
nence is most commonly treated with pelvic floor exer-
cises, with a documented success rate of 56.1% vs. 6% 
without such treatment (relative risk 8.38, 95% confidence 
interval 3.67–19.07). If incontinence persists, surgery may 
be indicated ( implantation of suburethral tension-free 
slings, or colposuspension). Feedback and biofeedback 
training can be used to treat an overactive bladder. If 
these techniques and drug therapy are unsuccessful, 
 botulinum toxin injections can be considered.

Conclusion: Well-validated treatments for pelvic floor 
 dysfunction are available. Psychosomatic factors must be 
taken into account and can have a major effect on treat-
ment outcomes.
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T he female pelvic floor serves multiple 
 functions: pleasure and sexuality, parturition, 

urination and urinary continence, defecation and 
fecal continence, and keeping the pelvic organs in 
position. To do all these things, the pelvic floor needs 
an intact anatomical structure, consisting of muscle, 
connective tissue, an nerves. Moreover, its function 
is subject to control by the central nervous system. 
Pelvic floor function and continence can thus be im-
paired not only by direct anatomical injury (as in 
vaginal delivery), but also by dysfunctional neural 
control, e.g., in neurologic disease, diabetic 
 neuropathy, and cognitive disorders. 

The main types of female pelvic floor dysfunction 
can manifest themselves not only as urinary and/or 
fecal incontinence, but also as prolapse of the female 
reproductive organs. The percentage of women suf-
fering from pelvic floor dysfunction ranges from 30% 
to 50%, depending on the definition (1). According to 
the Robert Koch Institute’s health report on urinary 
incontinence (issued in 2007), the population at large 
harbors many misconceptions and prejudices about 
pelvic floor dysfunction—mainly about urinary in-
continence—that stand in the way of appropriate care 
and effective prevention (1). Many people believe 
that incontinence is a normal part of aging, and that 
its treatment is therefore both unnecessary and 
doomed to failure (e1). 

As the population ages, pelvic floor dysfunction, 
and particularly fecal and urinary incontinence, will 
become more prevalent. The SHELTER study deter-
mined that 73.5% of 4156 residents of 57 old-age 
homes in 6 different European countries (including 
Germany) suffered from urinary incontinence (2). 
Saga et al. found that, in Norway, only 25% of old-
age home residents are fully continent, 72% are 
 incontinent of urine, 42.8% are incontinent of stool, 
and 40.2% are incontinent of both (e2). These figures 
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Pelvic floor dysfunction
The main types of female pelvic floor dys-
function can manifest themselves not only as 
urinary and/or fecal incontinence, but also as 
prolapse of the female reproductive organs.
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imply that the diagnosis and treatment of 
 incontinence is an important matter not just for the 
specialist, but for the general practitioner as well. 

Learning objectives
Readers of this article will gain practical knowledge of 
the following topics:
●  the causes and effects of pelvic floor dysfunction
● the available treatments, both conservative and 

surgical, along with their indications and expected 
outcomes 

● the psychosomatic aspects that should be con-
sidered in history-taking and treatment planning.

The epidemiology and pathophysiology of 
urinary incontinence and prolapse
In 2002, the International Continence Society (ICS) 
defined urinary incontinence as “any kind of invol-
untary loss of urine” (3), without any consideration 
of the severity of the problem or the degree of suffer-
ing that it causes for the patient. In the Norwegian 
EPINCONT study, one of the largest epidemiologic 
studies ever performed, 28 000 women were asked 
about urinary incontinence with questions that 
 addressed both the severity of the problem and the 
difficulties that it caused in everyday life (4). 
 Incontinence was considered significant when it was 
severe or of intermediate severity and led to moder-
ate or severe impairment. The severity of impairment 
due to incontinence was rated on the validated Sever-
ity Index of Sandvik et al. (5), which incorporates 
both the frequency of incontinence and its extent 
(Box 1).

25% of the women surveyed in the EPINCONT 
study said they had experienced involuntary loss of 
urine. About 7% had significant incontinence and 
were thus potential candidates for treatment. The fre-
quency of urinary incontinence of any severity, and 
of significant urinary incontinence, increased with 
age (4) (Figure 1).

The commonest type of female urinary inconti-
nence is stress incontinence (ICD-10: N 39.3), in 
which an elevation of abdominal pressure of any 
cause, e.g., coughing, sneezing, jumping, or walking, 
can lead to loss of urine. The overactive bladder 
(OAB) syndrome, formerly known as urge inconti-
nence, comprises urinary frequency, urinary urgency 
(a sudden urge to urinate that is hard to suppress), 
and nocturia, with or without involuntary loss of 

urine (ICD-10: N 39.42) (3). It can be caused by an 
increase in the neural impulses that induce urination, 
a lack of central nervous inhibition, or pathological 
changes of the bladder wall. Mixed incontinence is a 
combination of stress incontinence and the overac-
tive bladder syndrome. The different types of urinary 
incontinence are variably frequent with age: mixed 
incontinence and the overactive bladder syndrome 
are more common in older women (e3), stress in-
continence in younger women (e4).

From the psychosomatic point of view, micturition is 
a hierarchically structured neurophysiological regula-
tory circuit with a conscious motor component that can 
be influenced by cognition, along with unconscious 
 autonomic components. It is a socially regulated, emo-
tionally charged type of learned behavior that occurs in 
the individual’s intimate sphere and is associated with 
multiple affects, including embarrassment, pleasure, 
tension, and relief (6).

Mental disorders (depression, anxiety, hypochon-
driasis) are more common in women with bladder dys-
function than in other women. Sexual dysfunction is 

Stress incontinence
In stress incontinence, an elevation of abdomi-
nal pressure of any cause, e.g., coughing, 
 sneezing, jumping, or walking, can lead to loss 
of urine.

Prevalence
25% of the women surveyed in the EPINCONT 
study said they had experienced involuntary 
loss of urine.

BOX 1

Severity Index for urinary 
 incontinence* 
● Question 1: How frequent are the episodes of urine 

loss?
– (1) less than once a month
– (2) one or more times a month
– (3) one or more times a week
– (4) every day

● Question 2: How much urine is lost each time? 
– (1) 1 drop or less
– (2) 2 drops or more

● The Severity Index is the product of the answers to 
Questions 1 and 2.
– 1–2: mild urinary incontinence
– 3–4: moderate urinary incontinence
– 6–8: severe urinary incontinence

*modified from Sandvik, 1993 (5)
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also more common in women with bladder dysfunction 
(7–10).

Prolapse of the female reproductive organs (ICD-10: 
N 81.-) is a lower than normal position of the uterus or 
vagina. (Figures 2, 3). 

Female reproductive-organ prolapse is often graded 
as follows:
● grade I: descent within the vagina 
● grade II:  descent to the level of the introitus
● grade III:  descent beyond the introitus 
● grade IV: total prolapse
In a Swedish study, prolapse of the reproductive 

organs was found in 31% of women aged 20 to 59 
(e5). Hendrix et al. (e6) estimated its prevalence 

among women aged 50 to 79 at 41%. The lifetime 
risk of  undergoing surgery for prolapse or inconti-
nence is 11% to 19%, and that of repeated surgery 
after a first  procedure is 29%, according to Olsen et 
al. (e7–e9).

Pregnancy and delivery are an important risk factor for 
urinary incontinence and prolapse of the reproductive or-
gans. In the Norwegian EPICONT study, data on parity 
and urinary incontinence were obtained from 15 307 
women under age 65. The prevalence of urinary inconti-
nence of any type was 10.1% for nulliparous women, 
15.9% after Cesarean section, and 21.0% after vaginal 
 delivery. Compared to nulliparous women, women who 
had undergone Cesarean section had an adjusted odds 

Associated illnesses
Mental disorders (depression, anxiety, hypochond-
riasis) are more common in women with bladder 
dysfunction than in other women. Sexual dys-
function is also more common in women with 
bladder dysfunction.

Prolapse of the reproductive organs
In a Swedish study, prolapse of the reproductive 
 organs was found in 31% of women aged 20 to 59.

FIGURE 1

Figure 1: The prevalence and significance of urinary incontinence (1). Figure reproduced with the kind permission of the Robert Koch Institute. UI, urinary incontinence.
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ratio of 1.5 for any type of urinary incontinence (95% 
confidence interval [CI], 1.2–1.9) and an adjusted odds 
ratio of 1.4 for moderate or severe incontinence (95% CI 
1.0–2.1) (11, e10).

In the Swedish SWEPOP study, 5236 women who 
had given birth to only one child, either vaginally or by 
Cesarean section, were surveyed 20 years later with a 
validated questionnaire about symptoms of prolapse 
and urinary incontinence. The prevalence of a symp -
tomatic prolapse was twice as high after vaginal 
 delivery as after Cesarean section (14.6% vs. 6.3%, 
odds ratio 2.55, 95% CI 1.98–3.28) (12).

History 
The history should focus on the nature and extent of 
symptoms and on the degree to which they impair sex-
uality and cause suffering. The patient’s gynecological 
and obstetrical history, relevant accompanying 
 illnesses, medications, earlier treatments, and current 
treatment goals should also be documented (13, e11). 
Medical and neurological conditions—e.g., over-
weight, diabetes mellitus, multiple sclerosis, and other 
neurological conditions such as trauma, Parkinson’s 
disease, and lumbar spinal disorders—can also affect 
micturition, as can medications including anticholiner-
gic agents, calcium antagonists, antidepressants, and 
diuretics (e11).

From a psychosomatic point of view, attention must 
be paid to the following: the patient’s biographical his-
tory, social stressors, eating and drinking behavior, 
anxiety disorders, depression, somatization disorders, 
and disorders of adaptation (6). A history of having 
been a victim of violence should also be asked about. A 
study by the authors of this review revealed that women 
with an overactive bladder were more often victims of 
sexual and physical violence than control patients or 
women with stress incontinence (30.6% [26/85] vs. 
17.5% [10/57] and 17.8% [18/101], respectively) (14).

Diagnostic evaluation
The process of diagnostic evaluation is comprehen-
sively summarized in Box 2. 

Basic diagnostic evaluation
 First, a urinary tract infection should be excluded by 
urinalysis (13). A gynecologic examination is 
 performed for the assessment of prolapse of the repro-
ductive organs, genital atrophy, and the strength of 
 levator contraction (e12). Stress incontinence can be 

demonstrated by a cough test with a full bladder. Post-
void residual urine measurement with ultrasound or a 
single-use catheter provides information about 
bladder emptying (Figure 4). The frequency and 
 volume of micturition can be recorded in a micturi-
tion diary (15): the patient measures the amount of 
urine voided each time and records it in the diary 
along with the time of voiding. 

Perineal or introital ultrasound can be used to assess 
the mobility of the bladder neck when the patient 
presses or coughs (hypermobility of the urethra, funnel 
formation), to detect vesical and urethral diverticula, to 
visualize elevation of the bladder neck on contraction 
of the levator ani muscle (pelvic floor exercise), and to 
clarify the extent of prolapse of the anterior vaginal 
wall. It can also be used to visualize avulsions of the 
 levator ani muscle and to monitor the condition of 
 suburethral artificial slings and meshes (16, e7, e10, 
e13–e17). 

Special diagnostic tests
The basic diagnostic evaluation suffices to establish an 
indication for conservative treatment. If conservative 
treatment fails or surgery is planned, further diagnostic 
tests must be performed.

Symptomatic prolapse
In the Swedish SWEPOP study, the prevalence of a 
symptomatic prolapse was found to be twice as 
high after vaginal delivery as after Cesarean 
section (14.6% vs. 6.3%, odds ratio 2.55, 95% CI 
1.98–3.28).

History
The history should focus on the nature and extent 
of symptoms and on the degree to which they im-
pair sexuality and cause suffering.

Figure 2: Prolapse of the anterior vaginal wall down to the hymenal edge (grade II) 
 (photograph reproduced with the kind permission of Prof. John DeLancey, Ann Arbor, USA).
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In a urodynamic study, the filling behavior of the 
bladder is evaluated (cystometry), the closing function 
of the urethra is measured (profilometry), and 
 micturition is evaluated (uroflow, mictiometry). Urody-
namic studies can reveal a relevant component of 
 urinary urgency, if present, and can be used to study 
complex functional disorders (17).

Video urodynamic studies are mainly useful for the 
demonstration of neurogenic bladder dysfunction. In such 
studies, the bladder and urethra are depicted on video im-
aging while urodynamic testing is carried out simul -
taneously. If an overactive bladder disorder has not 
 responded to conservative treatment, cystoscopy should 
be performed (18).

Questionnaires
Validated questionnaires are preferable to (merely) 
standardized questionnaires for the documentation of 
the severity of the disturbance, its effect on the quality 
of life, and improvement or worsening after treatment. 
Self-administered questionnaires are now the inter-
national gold standard (e18). Questionnaires are mainly 
used in clinical studies; for more information, see the 
eBox (e19–e21).

Treatment
Numerous studies have been published on the conser-
vative and surgical treatment of stress incontinence, 

overactive bladder syndrome, and prolapse of the 
 female reproductive organs. These studies have also 
been discussed in multiple meta-analyses and Cochrane 
reviews (19–28).

Psychosomatic considerations for treatment
A Canadian survey showed that 18- to 44-year-old 
women with urinary incontinence suffered from 
depres sion more commonly than continent controls 
(30% vs. 9.2%) (29). Anxiety disorders and a general 
fear of illness were also associated with incontinence 
(30). These findings underscore the importance of the 
psychosomatic approach. Psychosomatic treatment 
generally incorporates elements of cognitive behavioral 
therapy, even though their efficacy against incontinence 
is not yet supported by any high-level evidence. In be-
havior therapy, the patient is helped to develop a basic 
understanding of the problem from which she suffers. 
Elementary knowledge of the anatomy and physiology 
of micturition is imparted, with illustrations and expla-
nations of the process of voiding and the disturbances 
that can affect it. Therapeutic steps can include keeping 
a micturition diary and analyzing the situations most 
commonly associated with incontinence in the patient’s 
particular case. In a further step, the patient can be 
motivated to undergo micturition training. Physical ex-
ercises, such as pelvic-floor exercises and biofeedback, 
can be helpful in this regard. 

The treatment of stress incontinence
Conservative treatment – Conservative treatment 
consists of lifestyle changes, such as the following:
● weight-loss measures (31, e22) 
●  a change in drinking behavior (mainly abstention 

from bladder-irritating drinks such as coffee, tea, 
alcohol, and carbonated beverages, and an even 
distribution of fluid intake over the course of the 
day) 

●  smoking cessation
● topical estrogen treatment of the vagina in case of 

tissue atrophy. 
Intravaginal support devices (e.g., the Arabin 

 urethral pessary or incontinence tampons) can reinforce 
the urethrovesical junction and help prevent inconti-
nence (e23, e24). 

Duloxetine is the sole drug used in the treatment of 
stress incontinence. Two systematic reviews concluded 
that duloxetine, in a daily dose of 80 mg, does not 
 eliminate incontinence but does lessen the frequency of 

Psychosomatic considerations
Women with urinary incontinence suffer from 
 depression more commonly than continent women. 
Anxiety disorders and a general fear of illness are 
 also associated with incontinence.

The treatment of stress incontinence
Weight loss, physiotherapy, and the use of special 
urethral pessaries are examples of conservative 
treatment. 

Figure 3: Total prolapse of the vagina after hysterectomy, with 
 ulcerations of the vaginal mucosa (Grade IV).
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episodes of both stress and urge incontinence. Because 
severe nausea is a frequent side effect at the beginning 
of treatment, this drug should be introduced with a slow 
escalation to the final dose (e25, e26).

Pelvic floor exercises – Pelvic floor exercises are 
 intended to increase the strength of contraction and to 
improve coordination. Increased muscle tone signifi-
cantly lessens the mobility of the bladder neck when 
the patient coughs. Because of the wide variation in 
training methods and outcome criteria, it is hard to 
make any  reliable estimate of the success rate of pelvic 
floor exercises to treat incontinence, yet their efficacy 
in general has been confirmed in a Cochrane analysis 
by Dumoulin et al. (20). In this meta-analysis of four 
trials involving a total of 165 patients (20), there was a 
cure rate of 56.1% in those who performed pelvic floor 
exercises, and only 6% in those who did not (relative 
risk [RR] 8.38, 95% CI 3.68–19.07).

 In multiple meta-analyses, women with stress in-
continence or other types of urinary incontinence who 
underwent treatment with pelvic floor exercises had 
significantly better outcomes with respect to their 
quality of life, satisfaction with treatment, and need for 
further treatment (20) compared with control groups. 

Bø (24) also reported grade 1, level A evidence for the 
efficacy of physiotherapy.

Surgery – According to the AWMF guideline for 
stress incontinence, surgery should be considered 
only after pelvic floor exercises have been tried 
without success (13). The principal type of surgical 
intervention is the implantation of a suburethral, 
tension-free sling (TVT, “tension-free vaginal 
tape”). Single-incision slings and postoperatively 
adjustable systems are now available (e27, e28). 

The potential complications include (e29):
● bladder perforation (2–5%)
●  persistent bladder emptying dysfunction (5–10%)
● de novo urge incontinence (5–20%)
● bleeding/hematoma (1–2%)
●  erosion of the tape into the urethra, bladder, or 

vagina (2–10%); nerve injury (< 1%).
The objective cure rate after suburethral band implan-

tation is 85–90% at one year or later, with a somewhat 
lower subjective cure rate (77%). 17-year follow-up data 
for the TVT operation are now available, with very good 
results: in 71 patients, the subjective rate of cure or 
 improvement was 87% (32, e30). Colposuspension is an 
alternative surgical procedure in which the paraurethral 

Pelvic floor exercises: evidence for efficacy
The wide variation in training methods and 
 outcome criteria makes the success rate of pelvic 
floor exercises for incontinence hard to estimate, 
yet their general efficacy has been confirmed in a 
Cochrane analysis by Dumoulin et al.

Surgery
According to the AWMF guideline for stress in-
continence, surgery should be considered only 
after pelvic floor exercises have been tried 
without success.

Figure 4: Ultrasonic imaging to determine urinary residual volume: abdominal image in three planes.
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vaginal facial tissue is anchored to Cooper’s ligaments 
via an open or laparascopic transabdominal approach. Po-
tential complications include bladder emptying dysfunc-
tion (5–25%) and recto-/enterocele (5–20%) (33).

Studies with long-term follow-up for up to five 
years have not revealed any difference in the efficacy 
of colposuspension versus sling procedures (e31, 
e32). Open colposuspension and autologous fascial 

slings were found to be equally effective at five years 
(level of evidence [LOE] 1b) (13). Moreover, 
 laparoscopic and open colposuspension were found to 
be equally effective at 2 years (LOE 1a), but the 
 laparoscopic procedure was associated with less post-
operative pain and faster recovery (LOE 1a) (13).

A further surgical method involves the injection of 
so-called bulking agents into the submucosa of the 
proximal or middle portion of the urethra or into the 
 external urethral sphincter. The materials used include 
autologous fat, collagen, silicone, dextranomer + 
 hyaluronic acid, polyacrylamide, and others. This inter-
vention can bring about short- or intermediate-term 
symptomatic improvement; its long-term results have 
not been reported (22). Inadequate evidence for it was 
found in a Cochrane review (34). Serious compli-
cations occasionally arise when autologous fat is used. 

Treatment of the overactive bladder syndrome
The goals of treating the overactive bladder syndrome 
are to increase the stable storage volume of the bladder, 
prolong the interval between one voiding and the next, 
and bring about secure continence and social 
 reintegration. An incremental treatment algorithm is 
recommended in the AWMF guideline (18) (Figure 5).
Conservative treatment—Behavior-therapeutic meas -
ures include micturition and toilet training (i.e.,  optimal 
timing of voiding), perhaps supplemented by pelvic 
floor exercises in group or individual sessions, or inten-
sified by electrostimulation and biofeedback. The effi-
cacy of feedback and biofeedback was confirmed in a 
meta-analysis of 17 studies, in which pelvic floor exer-
cises alone were used as a control (RR 0.75, 95% CI 
0.66–0.86) (35). The utility of physiotherapy was 
 documented in a Cochrane analysis (20).

The electrostimulation (neurostimulation) of afferent 
nerves, e.g., the pudendal nerve or the posterior tibial 
nerve, can improve treatment outcomes (e33).

Drugs for the treatment of the overactive bladder 
syndrome include topical estrogen and, above all, 
 anticholinergic and antimuscarinic agents. The drugs 
approved for use in Germany include darifenacin, 
 fesoterodine, oxybutynine, propiverine, solifenacin, 
tolterodine, and trospium chloride; their utility has been 
documented in multiple randomized trials (36, e34). 
Anticholinergic use significantly lowers the frequency 
of urination and of incontinence episodes. The main 
side effects—dry mouth, constipation, and visual dis-
turbances—adversely affect long-term compliance:  

Conservative treatment of overactive bladder
Behavior-therapeutic measures include micturition 
and toilet training (i.e., optimal timing of voiding), 
perhaps supplemented by pelvic floor exercises in 
group or individual sessions, or intensified by 
electrostimulation and biofeedback.

Electrostimulation
The electrostimulation (neurostimulation) of 
 afferent nerves, e.g., the pudendal nerve or the 
posterior tibial nerve, can improve treatment 
 outcomes.

BOX 2

The evaluation of pelvic floor dysfunction
● Basic evaluation

– carried out by a general practitioner, gynecologist, or urologist; suffices to 
establish the indication for initial conservative treatment, with antibiotic 
treatment of urinary tract infections (if necessary), pelvic floor exercises, 
 behavior modification, or anticholinergic medication 

– history, including basic psychosomatic questions
– urinalysis to rule out infection
– determination of post-void residual volume
– micturition diary

● Extended basic evaluation
– carried out by a gynecologist or urologist (with the aid of a psychiatrist and/

or specialist in psychosomatic medicine, if indicated); suffices to establish 
the indication for a further trial of conservative treatment 

– vaginal inspection (prolapse, local hormone deficiency, contractility of pelvic 
floor)

– perineal/introital ultrasonography (bladder neck mobility, bladder neck 
 funneling, prolapse) 

– clinical stress test (urine loss upon coughing while standing)
– Urinary pad test

● Special tests
– carried out by a specialist (perhaps at a specialized continence and pelvic 

floor center); necessary to establish the indication for a surgical procedure 
when conservative treatment has failed

– urodynamic testing
– cystoscopy
– spezialized perineal/introital ultrasonography 
– endoanal intrasonography, if indicated
– dynamic magnetic resonance defecography, if indicated
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24 months after the initial prescription, only 6–12% 
 patients were still taking the drug (e35).

Surgery—In 2013, on the basis of multiple ran -
domized, controlled trials, botulinum toxin injection 
was approved for the treatment of idiopathic overactive 
bladder syndrome in case of non-response or intoler-
ance to treatment with anticholinergic agents (37). A 
 dilute solution containing 100 I/U or more of botuli-
num toxin (depending on the manufacturer) is injected 
into the detrusor muscle at 20 different sites, under cys-
toscopic guidance. In a randomized trial on 557 sub-
jects, botulinum toxin injections lowered the number of 
urge incontinence episodes by 51% (e36), and 27% of 
the treated subjects achieved continence. The effect 
wears off in approximately six months, at which time 
the injection must be repeated. Temporary bladder 
emptying dysfunction may arise (e37).

Sacral neuromodulation is a technique in which elec-
trical stimulation is delivered via electrodes implanted 
in the S2–S4 neuroforamina on one or both sides in 
order to suppress detrusor hyperactivity. After test 
stimulation, a permanent impulse generator (pace-
maker) is implanted (38). Surgical bladder augmen-
tation, bladder replacement, and urinary diversion 
should be considered treatments of last resort.

Treatment of prolapse of the female reproductive organs
Conservative treatment—Conservative treatments 
 include clinical observation, reduction of known risk 
factors such as obesity, smoking, and chronic 
 constipation, and targeted pelvic-floor exercises. Four 
randomized trials of pelvic floor exercises for prolapse 
were evaluated in a Cochrane analysis in 2011: the 
probability of improvement of prolapse by at least one 
stage was 17% higher after pelvic floor exercises than 
after management in a control group (25). Topical 
 estrogen is an established treatment of irritative 
 symptoms, as well as an essential accompaniment to 
treatment with a pessary to prevent vaginal ulceration 
(e38). There have only been a few trials of treatment 
with a pessary (26);  Observational studies show that 
one can be successfully fitted in 50–73% of patients 
(39, e39). A large-scale, long-term randomized trial 
comparing pessary treatment to pelvic floor exercises 
was begun in the Netherlands in 2009 and has not yet 
been completed (e40).

Surgery—An appropriate operation should be 
planned in consideration of the patient’s age, risk 
 factors such as obesity and hard physical labor, and the 

patient’s wishes with respect to keeping the uterus 
 versus undergoing a hysterectomy.

The pelvic floor should be considered as a functional 
unit, rather than an assemblage of multiple compart-
ments, because it is rare for a defect to involve only a 
single compartment (anterior, middle, or posterior). All 
defects must be diagnosed preoperatively; incomplete 
repair elevates the risk of an unsatisfactory outcome, 
possibly necessitating further surgery. We will briefly 
describe the surgical interventions that can be perform-
ed on the middle, anterior, and posterior compartments.

The uterus, if present, must be either fixed (e.g., to 
the sacrospinal ligament or the sacrum) or removed 
(hysterectomy) with fixation of the vaginal vault . Open 
abdominal or laparoscopic sacrocolpopexy for fixation 
of the vaginal vault has success rates of 78–100%, with 
a reoperation rate of 4.4% for prolapse (e41). Trans-
vaginal sacrospinal fixation has similarly good results, 
with success rates of 79–97% (e42). It was concluded 
in a Cochrane meta-analysis, however, that sacro -
colpopexy is more effective than sacrospinal fixation in 
direct comparisons (28).

Botulinum toxin
Botulinum toxin injection Is approved for the 
treatment of idiopathic overactive bladder syn -
drome in case of non-response or intolerance to 
treatment with anticholinergic agents.

Conservative treatment of prolapse
Conservative treatments include reduction of 
known risk factors such as obesity, smoking, and 
chronic constipation, targeted pelvic-floor exer -
cises, and the use of a pessary.

FIGURE 5 Stepwise treat-
ment algorithm 
for urge inconti-
nence. OAB, over-
active bladder syn-
drome. 
(With the kind per-
mission of the 
 Overactive Bladder 
Guideline Comittee 
of the German So-
ciety of Gynecology 
and Obstetrics 
[Deutsche Gesell-
schaft für Gynäko-
logie und Geburts-
hilfe]) (18]).
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Correction of pelvic organ prolapse at the anterior 
vaginal wall with autologous tissue was found to have 
success rates of 30–100% (cumulative success rate: 
63%) in randomized trials with at least 12 months of 
follow-up. If surgery is simultaneously performed to 
support the apical (middle) compartment, the risk of 
 recurrence is significantly lower (RR 0.7, 95% CI 
0.6–0.81) (28, 40). 

The reported success rates of mesh implantation in 
the anterior vaginal wall are highly inconsistent. After 
the U. S. Food and Drug  Administration (FDA), in 
2011, issued a warning against the use of meshes in 
 pelvic floor surgery (except in clinical trials), a number 
of systems that had been studied in randomized trials 
were removed from the market. A meta-analysis of the 
randomized trials revealed that, without the additional 
implantation of a mesh, the risk of recurrence rises by a 
factor of three (RR 3.5, 95% CI 2.7–4.4). The success 
rate of anterior colporrhaphy was 52% without mesh 
augmentation, and 86% with it (p < 0.001) (28).

In a prospective observational study with at least 12 
months of follow-up per patient, posterior 
 colporrhaphy with the use of autologous tissue for 
midline fascial tightening (without mesh implan-
tation) had success rates of 82–93% (cumulative 
 success rate, 86%) (e43). This is thus a good option 
for initial surgery. The use of meshes in the posterior 
compartment is not yet supported by any data from 
randomized trials (28, 40). 
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Surgical correction of prolapse
Correction of pelvic organ prolapse at the anterior 
vaginal wall with autologous tissue was found to 
have success rates of 30–100% in randomized 
 trials with at least 12 months of follow-up. 
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Please answer the following questions to participate in our certified Continuing Medical Education
program. Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1
What are the main symptoms of female pelvic floor 
 dysfunction?
a) urinary and fecal incontinence and prolapse of the repro-

ductive organs
b) nocturia, a pulling sensation in the pelvis, and anorgasmia
c) flatulence, micturition disturbance, and cystitis
d) weak urinary stream, recurrent urinary tract infections, 

and rectal prolapse
e) dyspareunia, colpitis, and vulvar atrophy

Question 2
What is a typical symptom of overactive bladder 
 syndrome?
a) incontinence on jumping
b) urethral stricture
c) alguria
d) nocturia
e) dysuria

Question 3
A 38-year-old woman has been suffering from an overactive 
bladder for the past 4 years. Behavior therapy, physiotherapy 
combined with medication, and electrical neuromodulation have 
all been tried without any lasting benefit. 
According to the treatment algorithm, what is the  
appropriate next step?
a) Jacobsen relaxation training
b) keeping a micturition diary
c) hypnosis
d) botulinum A toxin treatment
e) bladder replacement

Question 4
According to the SHELTER study, what percentage of 
residents of old age homes suffer from urinary  
incontinence?
a) 15%
b) 30%
c) 75%
d) 90%
e) 100%

Question 5
How many of the 28 000 women surveyed in the  
EPINCONT study reported the involuntary loss of urine?
a) 15%
b) 20%
c) 25%
d) 30%
e) 35%

Question 6
A woman’s lifetime risk of undergoing surgery for incontinence or 
prolapse of the pelvic organs is 11–19%. According to Olsen et al., 
what is the risk of reoperation after initial surgery? 
a) 29%
b) 35%
c) 41%
d) 47%
e) 53%

Question 7
Which of the following is part of the basic diagnostic evaluation of 
pelvic floor dysfunction?
a) colposcopy
b) urodynamic testing
c) cystoscopy
d) endoanal ultrasonography
e) measurement of post-void residual volume

Question 8
A 49-year-old mother of three has complained ever since her 
 second delivery of involuntary urine loss upon coughing or 
 sneezing. What should be the next step in the management of her 
problem?
a) urogynecological assessment followed by a trial of conservative 

 treatment
b) surgery, because early surgery offers the best chance of cure
c) no treatment, because this is a normal, early symptom of meno-

pause
d) explanation to the patient that she needs surgery for prolapse of the 

pelvic organs
e) prescription of an anticholinergic drug to treat stress incontinence

Question 9
What disease is often associated with urinary incontinence?
a) pneumonia
b) angina pectoris
c) depression 
d) herpes zoster
e) rubella

Question 10
Which of the following is a major risk factor for urinary  
incontinence and prolapse of the female reproductive organs? 
a) high-performance sports
b) vaginal delivery
c) menopause
d) chronic cystitis
e) pyelonephritis
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eBOX

Validated questionnaires for assessing the severity of urinary incontinence, its  
effect on the quality of life, and its improvement or worsening after treatment
● The questionnaires of the International Consultation on Incontinence (ICI) assess vaginal symptoms, symptoms of the lower 

urinary tract, urinary incontinence, sexuality, nocturia, and overactive bladder syndrome (www.iciq.net) (e18). 
● The German version of the King’s Health Questionnaire assesses urinary incontinence symptoms and the quality of life 

(e19). 
● The Australian Pelvic Floor Questionnaire (also available in a German version) assesses symptoms relating to the bladder, 

bowel, prolapse, and pelvic organ prolapse, as well as the quality of life. It was especially designed and validated for 
 patients with urogenital problems. It also has a validated follow-up module that can be used after treatment (e20, e21).
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Case illustration
A 56-year-old woman comes to the urogynecology 
outpatient clinic complaining of urinary inconti-
nence. She says: “As soon I feel that my bladder is 
full, I have to go immediately, and I often don’t 
even get to the bathroom on time. I often lose urine 
on the way there. I can’t even leave the house any-
more. The need to urinate in a hurry has taken over 
my life.”

The patient is under medical treatment for de-
pression. She is the mother of two children (both 
born by vaginal delivery) and has not had any 
 surgery other than an appendectomy. Her only medi-
cation at present is citalopram, which, she reports, 
has negative effects on her sexual sensations and on 
her ability to sleep. 

The urinalysis is normal, and examination reveals 
mild genital atrophy, no prolapse of the reproductive 
organs, and only moderate strength of contraction of 
the levator ani. Perineal ultrasonography reveals no 
evidence of urethral funnel formation. Micturition is 
brisk and without any residual volume.

A micturition diary, kept for three days, reveals 
urinary volumes ranging from 30 to 100 mL (normal 
range: 300–500 mL) in 12 to 14 voiding episodes per 
day. She is incontinent only once per day. 

The patient is treated at first with topical estrogen 
(estriol ointment 1%, 0.5 g every other night) and is 
then advised to carry out “bladder training,” with 
 urination by the clock and a gradual increase of the 
interval from one voiding to the next. She says, how-
ever, that there is no way she can do this. Only in this 
second interview does the patient relate that she is 
caring for her paralyzed husband at home. She had 
wanted a divorce from him, but then he had a stroke 
and she felt morally obliged to look after him. He is 
very demanding and insists that she be there for him 
at all times. 

The possible psychosomatic background of her 
symptoms is discussed with her at length, and 
 psychological support is recommended to help her 
cope with the conflict situation at home. She is 
also given a prescription for an anticholinergic 
drug. 

On her next visit, she reports that she feels much 
less stress owing to the psychological help she has 
received, as she has been able to get rid of her 
 feelings of guilt and aggression. She also has 
 assistance from her children and a nursing service so 
that she does not have to care for her disabled 
 husband by herself. Her micturition frequency has 
come down to 7–8 times a day.


