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SUMMARY

Background: Urinary incontinence can arise in a woman
of any age. Its prevalence is between 10% and 40%.
The main clinical problems in urogynecology are stress
urinary incontinence (involuntary leakage of urine on
exertion, sneezing, or coughing) and the overactive
bladder syndrome (nycturia, pollakisuria, and urinary
urgency with or without incontinence).

Method: Selective literature search, with special attention to
large-scale studies and to the guidelines of the German
Society of Obstetrics and Gynecology (Deutsche Gesell-
schaft fiir Gynakologie und Geburtshilfe, DGGG) and its Task
Force on Urogynecology and Pelvic Floor Reconstruction
(Arbeitsgemeinschaft Urogynékologie und Beckenboden-
rekonstruktion).

Results: There are many diagnostic and therapeutic
options, whose use should be based on the degree of the
patient’s suffering and on her motivation to be treated.
Anticholinergic drugs are of established value in the treat-
ment of overactive bladder. They are used in combination
with possible lifestyle changes and bladder training. In
some circum-stances, botulinum toxin injections can be
considered as well. Stress incontinence should be treated
conservatively (with pelvic floor training) before any surgi-
cal treatment is provided. The new tension-free vaginal
tapes are just as effective as classic treatments, such as
colposuspension, while being less invasive and enabling a
more rapid recovery.

Conclusion: All women with urinary incontinence should
undergo appropriate, specialized diagnostic evaluation and
well-founded counseling in order to benefit from individ-
ualized treatment.

Cite this as: Dtsch Arztebl Int 2010; 107(24): 420-6

DOI: 10.3238/arztehl.2010.0420

Klinik und Poliklinik fiir Frauenheilkunde und Geburtshilfe — GroBhadern:
PD Dr. med. Dannecker, Prof. Dr. med. Friese

Urologische Klinik und Poliklinik — GroBhadern:
Prof. Dr. med. Stief, Dr. med. Bauer

Beckenbodenzentrum der Universitat Miinchen: PD Dr. med. Dannecker, Prof.
Dr. med. Friese, Prof. Dr. med. Stief, Dr. med. Ricarda Bauer

he term urinary incontinence refers to any type of

involuntary urinary loss (International Continence
Society, ICS). The problem can occur at any age, but
the prevalence and extent of urinary incontinence rise
in women with increasing age. For stress incontinence
alone, the prevalence in girls and women aged 15 to 64
is 10% to 40% (1). Many studies have shown a reduced
quality of life as a result (e1). Appropriate diagnostic
evaluation and well founded counseling should be
offered to every woman with the problem, providing
the opportunity for individualized treatment.

The article aims to explain the current diagnostic and
therapeutic options that are available for the treatment
of urinary incontinence in women. The authors con-
ducted a selective literature search in PubMed (the
database of the US National Library of Medicine,
http://www.ncbi.nlm.nih.gov/pubmed/). In particular,
they included recent studies that described large popu-
lations of patients. The authors also used the guidelines
from the German Society of Obstetrics and Gynecology
(Deutsche Gesellschaft fur Gynékologie und Geburts-
hilfe, DGGG) and the working group for urogynecol-
ogy and reconstructive pelvic surgery within the
society, “Belastungsinkontinenz der Frau [stress in-
continence in women]” (AWMF [Association of the
Scientific Medical Societies in Germany] 015/005),
“Descensus genitalis der Frau — Diagnostik und
Therapie [genital descent in women—diagnosis and
treatment]” (AWMF 015/006), and “Sonographie im
Rahmen der urogynadkologischen Diagnostik [so-
nography in the context of urogynecological diagnostic
investigations]” (AWMF 015/055).

Diagnostic investigation

With regard to urinary incontinence in women, the
main clinical problems in urogynecology are stress uri-
nary incontinence and the overactive bladder syndrome
(nycturia, pollakisuria, and urinary urgency with or
without incontinence) (Table 1). For the diagnosis, a
distinction is made as to whether conservative treat-
ment or surgical treatment is planned. The following
examinations and measures are regarded as sufficient
before conservative treatment is initiated: a medical
history, voiding and fluid intake diary, clinical examin-
ation with gynecological findings, urinalysis (urinary
tract infection?), measuring of residual urine, and
cough test. If symptoms of an overactive bladder are
present, urethrocystoscopy is indicated. Before surgical
treatment is initiated for stress incontinence, additional

Deutsches Arzteblatt International | Dtsch Arztebl Int 2010; 107(24): 420-6



Types of urinary incontinence in women according to
the International Continence Society (ICS) (e3)

Stress urinary incontinence | Involuntary urine loss during
physical exertion/exercise
(coughing, sneezing, sports)

without urgency

Urge incontinence Involuntary urine loss com-

bined with sudden sensation

of urgency

- With detrusor instability
(formerly motor urge
incontinence)

- Without detrusor instability
(formerly sensory urge
incontinence)

Mixed incontinence Involuntary urine loss
associated with urinary
urgency but also with physical

exertion

Special forms Among others, neurogenic
incontinence, extraurethral
incontinence (for example, in
the presence of fistula)
overflow incontinence, giggle

incontinence

recommended investigations include cystometry (as-
sessment of sensory reflexes of the bladder or confir-
mation of detrusor overactivity), uroflowmetry as well
as determination of postviod residual urine volume, and
documentation of the pathomorphology (for example,
by perineal or introital ultrasonography). In terms of
imaging, sonographic techniques have pretty much
taken over from radiological ones. Sonographic
imaging in the sagittal plane allows visualiziation of the
urethra, bladder, symphysis pubis, and vagina, and
possibly also the uterus and rectum (2). Further investi-
gations may be useful in individual cases (urethral
pressure profile/stress profile, measuring pressure
transmission, video urodynamics, excretion
urography). During the urogynecological history,
micturition and defecation impairments, fluid intake
habits, comorbidities (neurological disorders, diabetes),
use of pads (daytime and nighttime), medication his-
tory, and previous surgical procedures should be taken
into account. Further, impairments to the patient’s
quality of life and sexual activities should be evaluated.
In order to assess quality of life, standardized question-
naires are appropriate (for example, the ICIQSF, the In-
ternational Consultation on Incontinence question-
naire—Short Form [3]). During the history, the severity
of stress incontinence is often classified according to
Ingelmann-Sundberg (Table 2) (e2). The stress or
cough test with a full bladder provides clinical confir-
mation and helps grade the stress incontinence (positive
in instantaneous urine leakage upon coughing, Table 3).

To determine the extent of incontinence, a pad test
may be an option. A standardized short test developed

Deutsches Arzteblatt International | Dtsch Arztebl Int 201 0; 107(24): 420-6

Grading of stress urinary incontinence according to
Ingelmann-Sundberg (e2)

Stress urinary
incontinence grade |

Urine loss during coughing,
sneezing, pressure, and
laughing

Stress urinary
incontinence grade |l

Urine loss during lifting,
running, and climbing stairs

Stress urinary
incontinence grade Il

Urine loss during standing
without physical activity

by the German Continence Society can be used for this
purpose (1-hour pad test, measuring the volume of
urine loss into a pad after specific exercises).

The physical examination includes an inspection of
the abdomen and the external genitals as well as a vag-
inal exam using the speculum, in order to assess a pos-
sibly simultaneous genital descent or changes in tissue
structure as a result of estrogen deficiency. The vaginal
examination is performed at rest and during pressure;
the doctor checks for a change to the vaginal walls
(descent, prolapse) (Figure 1). The pelvic organ pro-
lapse quantification system (POP-Q) has become the
established method for classifying genital prolapse in
the context of scientific studies, but in clinical practice
this has not become established (e3, e4). In accordance
with the guidelines, a four-step score is used in this
setting (Table 4) (4).

In cases of uncomplicated incontinence, urodynamic
investigations are not indicated; in the guidelines these
are recommended only if an initial therapeutic attempt
fails, in recurring infections, and preceding inconti-
nence surgery or for postoperative incontinence (5).
Video urodynamic testing is recommended in case of a
suspected neurogenic component to the incontinence
and in discrepancies to the findings (in that scenario, it
is also recommended for stress incontinence and urge
incontinence).

If a cystocele is present, the finding can be con-
firmed additionally by using a cystogram or micturition
urethrogram. In order to assess the position of the neck
of the bladder, position and shape of the urethra, and
the base of the bladder, sonography of the introitus or
perineum may be advised. Further, sonography is also
the method of choice for assessing residual urine. As a
general rule, while investigating possible causes of uri-
nary incontinence, attention should be paid to possibly
concomitant pelvic floor defects (rectocele, entero-
cele).

Cystoscopy is recommended in patients with
complicated urinary incontinence, suspected vesico-
vaginal fistula, or extraurethral incontinence, bladder
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Grading of stress urinary incontinence according to the
clinical stress or coughing test conducted on a full
bladder (about 300 mL) (20)

Stress urinary

incontinence grade 0

No urine loss found

Stress urinary

incontinence grade |

Urine loss in droplets while
standing

Stress urinary

incontinence grade |l

Urine loss in a stream while
standing

Stress urinary

incontinence grade Il

Urine loss in a stream while
lying down

defect)

symptoms with suspected morphological correlates,
and (micro-) hematuria.

Dynamic function magnetic resonance imaging of
the lesser pelvis enables the exact representation of the
dynamic processes in the interaction of all pelvic
organs and the pelvic floor. However, this investigation
should be used only for specialized problems (rectal
prolapse, recurrent incontinence, prolapse after inconti-
nence or descent surgery) and should be performed
only in specialized centers.

Treatment

The therapeutic spectrum is wide, enabling individual-
ized treatment. The data situation has improved in
recent years thanks to recent studies. For most of the
treatment modalities mentioned in this article, high-
quality studies exist.

Treating the overactive bladder
The treatment of the overactive bladder (OAB) can be
subcategorized into conservative and medication
approaches. The basis of conservative treatment con-
sists of a lifestyle change in the sense of fluid intake
and bladder training (5). Even only a fluid intake and
voiding diary may help to identify factors that cause
urinary stress. The diary forms the basis for any ther-
apy; it should be completed by the patient for at least 2
consecutive days in 2 consecutive weeks and then pres-
ented to the treating physician. In many cases, the
symptoms can be alleviated by slight lifestyle adjustments:
® Reducing excessive amounts of fluid intake
(drinking 1.5 liters a day is sufficient)
® |f necessary, no fluid intake within 2 hours before
going to sleep
® Spread fluid intake evenly throughout the day
® Avoid stimulants (nicotine, pepper, chilli, hot
spices, acidic or carbonated drinks)
® Avoid constipation.
Bladder training is a supportive measure; extremely
short intervals between voiding can be prolonged by
means of actively suppressing the urge to urinate.

Figure 1: a) Traction cystocele (lateral fascial defect); b) pulsation cystocele (medial fascial

Local (vaginal) administration of estrogen may sig-
nificantly improve the symptoms of OAB (6).

Relaxation training of the pelvic floor muscle by
means of exercises using biofeedack may achieve a re-
duction in pelvic floor activity and by reflex alleviate
the symptoms of urgency.

In the treatment of OAB, anticholinergic drugs are of
central importance (7). Through blocking the musca-
rinic receptors, these drugs lead to inhibition of invol-
untary detrusor contractions. Pure anticholinergics in-
clude trospium chloride, tolterodine, fesoterodine, so-
lifenacin, and darifenacin. Oxybutinin and propiverine
additionally have local anesthetic effects. In random-
ized controlled trials, the following changes compared
with placebo were noted on average:

® Reduction in daily episodes of incontinence

(0.4-1.1)
® Reduction in daily micturition episodes (0.5-1.3)
® Reduction in daily episodes of urinary urgency
(0.64-1.56), and

® [ncrease in micturition volume (13-40 mL).

Anticholinergics are well tolerated and have few side
effects. The most common adverse effects in the studies
(anticholinergic versus placebo) included dry mouth
(30% versus 8%, mostly only slight), pruritus (15%
versus 5%), and constipation (8% versus 4%). Uncon-
trolled narrow-angle glaucoma and tachyarrhythmia
are contraindications to the use of anticholinergics. In
order to be able to sufficiently assess the effectiveness
of therapy with anticholinergics, a therapeutic interval
of 4-6 weeks is required. If this does not have the de-
sired effect, the dosage should be increased (attention
needs to be paid to possible residual urine) or another
anticholinergic should be selected.

In the absence of a satisfactory therapeutic effect of
the anticholinergics or if the patient does not tolerate
these, intravesical injection of botulinum toxin A may
be considered (9). Botulinum toxin is injected directly
into the vesical detrusor muscle, resulting in a reduced
number of episodes of incontinence, increase in
micturition volume, and a reduction in the frequency of
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TABLE 4

Clinical stages of genital descent (4)

Grade | Greatest distal extent to
more than 1 ¢cm above the
hymenal seam

Grade Il Greatest distal extent to the
introitus

Grade Il Greatest distal extent to a
maximum of 2 cm outside the
introitus

Grade IV Total prolapse

micturition. The side effects are usually negligible, but
cases of temporary increase of residual urine—includ-
ing urinary retention—after the intervention have been
observed. The procedure is effective for an average of
9-12 months (9). The effect does not decrease after re-
peated injections. Since botulinum toxin has thus far
not been licensed for use in urinary incontinence (off-
label use), this therapeutic option should be offered by
specialist centers only.

Electromotive drug administration (EMDA) offers
an alternative therapeutic option (1). This entails tar-
geted administration of medications (for example, a
combination of lidocaine, epinephrine, buscopan,
dexamethasone, and pentosan) through a transurethral
catheter directly into the bladder tissue. Through an
electrical field the substances penetrate into the deeper
tissue layers of the bladder (active diffusion).

Sacral neuromodulation can stimulate the sacral
nerves through weak electrical impulses; this may also
reduce urgency and episodes of incontinence, as well as
increase bladder capacity (11). This approach is offered
to therapy resistant patients in specialized centers.

Treating stress incontinence

The following recommendations for the treatment of
stress urinary incontinence follow the S2k guideline of
the German Society of Obstetrics and Gynecology
(DGGGQG) and the working group for urogynecology and
reconstructive pelvic surgery within the society, en-
titled “Belastungsinkontinenz der Frau [stress inconti-
nence in women]” (AWMF guideline registry No
015/005).

The two treatment modalities for stress incontinence
are conservative management or surgery. As a rule, a
conservative approach should be tried first. However,
in patients with a concomitant descent or prolapse, im-
mediate surgery may be indicated.

Conservative treatment

The conservative treatment of stress urinary
incontinence entails recommendations for lifestyle
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Figure 2: Urethral pessary after Arabin

Figure 3: Polyurethane tampons

adjustments (weight loss), physiotherapy, medication
treatment, and use of aids.

Weight loss

With regard to lifestyle changes, weight loss in obese
woman often suffices to achieve the desired therapeutic
success. A randomized study showed that weight loss
of 5% to 10% was associated with a 60% decrease in
episodes of incontinence (12).

Physiotherapy

Physiotherapy for stress urinary incontinence involves
several forms of pelvic floor training (with or without
biofeedback), electrostimulation treatment, training
with vaginal cones, and other therapeutic concepts (for
example, vibration therapy, electromagnetic stimu-
lation of the pelvic floor). Physiotherapy aims to
strengthen the pelvic floor muscles (primarily the le-
vator ani muscle) and to optimize the coordination of
the intentional pelvic floor contractions (timing), so
that in case of impending urinary loss because of an in-
crease in intraabdominal pressure, the urethra can be
closed tightly. According to a meta-analysis by the
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Retropubic tension-
free vaginal tape
(TVT). The mesh im-
plant is placed
under the urethra
and exits directly
above the symphy-
sis pubis (with kind
permission from
ETHICON Women’s
Health & Urology)

Transobturator TVT.
The mesh implant
is placed under the
urethra and exits in
the vicinity of the
genito-femoral fold.
(with kind per-
mission from
ETHICON Women’s
Health & Urology)

Cochrane Library, pelvic floor training is effective (13).
Response rates (cure/improvement) of 46% to 75%
have been published. It has thus far not been confirmed
whether additional biofeedback improves the effective-
ness of the training.

Electrostimulation of the pelvic floor with vaginal
electrodes that affect passively a contraction of the
levator ani muscle may improve patients’ awareness of
their pelvic floor in women with stress urinary inconti-
nence; whether electrostimulation as an add-on to pel-
vic floor training leads to improved results has not been
confirmed.

There is insufficient data to support a recommen-
dation of treatment with vaginal cones, perineal
vibration therapy, and other therapeutic options (14).
Extracorporeal magnetic energy stimulation of pelvic
floor muscles has not been found to be effective (15, 16).

Medication treatment
Duloxetine is a serotonin/noradrenaline reuptake in-
hibitor that is licensed for 3 indications in Germany:

depression, peripheral diabetic neuropathic pain, and
stress urinary incontinence. Large randomized con-
trolled trials have shown a response rate (subjective
improvement of stress incontinence) of 62% (placebo
40%) for duloxetine 2x40 mg/day.

However, under “everyday” conditions, duloxetine
has shown a notably worse effectiveness (only 37%)
and a high rate of adverse effects (71%, nausea [24%]),
both of which resulted in a high proportion of people
dropping out of therapy (66%) (17). Duloxetine can be
used to treat stress incontinence but in everyday clinical
practice it is indicated to a very limited degree. To
reduce adverse effects, a gradually increasing dosage
(2x20 mg over two weeks) is recommended.

Use of aids

Special incontinence pads are sensible supportive
measures. Regarding intravaginal aids, special urethral
pessaries/shields (Figure 2) and hydrophilic polyure-
thane tampons (Figure 3) are commonly used. The
ring-shaped, elastic urethral pessary has a spherical cap
that is intended to shift the transition between bladder
and urethra upwards and to thus prevent the upper
urethra from opening in stress situations (coughing,
movement). This pessary is suitable for (daily) inde-
pendent exchange by patients themselves; this helps
avoid pressure ulcers. Foam rubber pessaries are to be
discarded after use; they should be worn only tempo-
rarily during certain activities (walking, jogging).

Surgical therapy for stress urinary incontinence
Numerous surgical options are available to treat stress
incontinence in women. The following are but the most
important ones:

® Colposuspension

® Tension-free sling procedures (mid-urethral)

® Traditional suburethral slings near the bladder neck

® |[ntraurethral injections.

Implantation of an artificial sphincter is the treat-
ment of last resort for stress urinary incontinence, if all
other approaches have remained unsuccessful.

Colposuspension

Colposuspension in its original form was published by
Marshall, Marchhetti, and Krantz in 1949 and has
undergone many modifications to-date. The best known
is Burch colposuspension. The procedure aims to lift
the neck of the bladder, which results in tight closure of
the urethra once intraabdominal pressure rises. Origin-
ally, the vaginal fascia was attached to the periosteum
of the posterior wall of the symphysis pubis. In Burch
colposuspension, however, the vaginal fascia is ele-
vated to the Cooper ligaments on both sides of the
bladder neck by means of two or three suspending
sutures each. By means of this procedure, any lateral
defects can be leveled out simultaneously. Colposus-
pension can be done as an open procedure (incision
across the lower abdomen) or laparoscopically. Good
data exist for open colposuspension, especially long
term data (up to 20 years’ follow-up). The success rates
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analyzed in a Cochrane review came to 85% to 90%
after 1 year and about 70% after 5 years (18). Alcalay et
al. have reported success rates of as high as 78% after
20 years (19). Adverse effects associated with the sur-
gery include impaired bladder voiding (12.5%; persist-
ent in 3.5%), development of urge incontinence (de
novo 6.6%), and genital descent (22%, especially recto-
cele/enterocele); however, only 5% of patients required
a second surgical procedure to correct the descent.
Possible adverse effects should be included in any
information given to patients preoperatively. According
to current recommendations, colposuspension is
indicated in the context of the following interventions
(20):
® [ncontinence surgery during laparotomy for a dif-
ferent indication (for example, abdominal hyster-
ectomy)
® During abdominal surgery for genital descent (for
example, correction of paravaginal defects)
® During surgery for a recurrence (for example,
after unsuccessful application of a tension-free
sling).

Midurethral slings

By contrast to traditional vaginal slings and colposus-
pension, newer vaginal slings avoid elevation of the
bladder neck. A polypropylene tape is placed, tension-
free, under the middle part of the urethra and pulled out
either retropubically (Figure 4) or bilaterally through
the obturator foramen (Figure 5). An abdominal inci-
sion is not required. Success rates over time are be-
tween 73% and 95% and are thus comparable with
those associated with colposuspension; this has been
shown in randomized controlled trials (21-23). Post-
operative genital descent in the posterior compartment
(rectocele) has been observed less often than after col-
posuspension (18). The minimal invasiveness com-
pared with colposuspension, the more rapid reconvales-
cence, and the safety of the procedure explain the
success of the modern slings. However, some adverse
effects have been observed; these include intraoper-
ative bladder perforation (4%), retropubic hemorrhage
(1%), impaired bladder voiding (4% to 11%; in 3% of
cases this has necessitated severing the tape); injuries to
the urethra, intestine, or vasculature have been
described in individual case scenarios, as have some
deaths. Patients should receive information about the
risk of dyspareunia associated with the placement of
midurethral slings (e6, e7).

Traditional slings

In the traditional, autologous, abdominovaginal slings
(mostly rectal fascia or fascia lata), the sling is placed
around the bladder neck. The procedure is rarely used
these days. Indications exist, however, in patients
whose functional urethra is very short and in recurrent
incontinence. Reported success rates are 87% for a
follow-up period of 10 years (20). Long term problems
may include persistent bladder voiding problems and
de novo urgency (imperative urgency to urinate).
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Injection techniques (24)

The aim of periurethral placement of bulking agents
(bovine collagen, carbon beads, dextranomer/hyalu-
ronic acid [Dx/HA], copolymers, polycrylamide hydro-
gels) is to plump up the urethral mucosa so that the
urethra remains closed under stress. Response rates
after 1 to 2 years are 50% to 80%, but they are much
lower in the long term (20% to 30%). Repeated injec-
tion is often required (25). The following adverse ef-
fects have been observed: local immune reactions to
foreign substances (granuloma), allergies, urinary tract
infection, hematuria, impaired bladder voiding (mostly
reversible), urgency, arrosion, abscesses, and para-
urethral cysts. Altogether, injection techniques have
worse long term results than other types of inconti-
nence surgery. Because data are limited the technique
should not be used in patients in whom more effective
approaches can be used.
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