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Introduction: Urinary incontinence (Ul) is a common
condition in all demographics of women and consists of
stress Ul (SUI), Urgency UI (UUI), and mixed UI (MUI).
Treatment includes lifestyle modifications, medical
treatment, and surgery depending on the type of Ul and
severity of symptoms. This review is an update on the
evaluation and management of Ul in women.
Materials and methods: This review article covers the
evaluation and management options for Ul in women and
includes the most recent guidelines from the American
Urological Association (AUA) as well as recently
published literature on the management of UL
Results: Any evaluation of Ul should include a
thorough targeted history and physical, and counseling

for treatment should consider patient goals and desired
outcomes. For both SUI and UUI, behavioral therapy and
lifestyle modifications are effective first line treatments.
Patients with UUI can benefit from medical therapy which
includes anticholinergics and f$3-agonist medications, as
well as neuromodulation in treatment refractory patients.
SUl patients may further benefit from mechanical inserts
which prevent leaks, urethral bulking agents, and surgical
treatments such as the mid urethral sling and autologous
fascial pubovaginal sling.

Conclusions: Treatment of Ul in women requires
a graded approach that considers patient goals and
symptom severity, beginning with lifestyle and behavioral
modifications before progressing to more aggressive
interventions.
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incontinence, urgency urinary incontinence, mid
urethral sling, autologous fascial pubovaginal sling

Introduction

Urinary Incontinence (UI) is common across all
demographics of women and is characterized by
the involuntary loss of urine. UI can be divided into
three subtypes: stress urinary incontinence (SUI),
urgency urinary Incontinence (UUI), and mixed
urinary incontinence (MUI). Risk factors for Ul
include age, race/ethnicity, body mass index (BMI),
parity, smoking, diabetes, and hysterectomy.! Data
from a national survey of women in the United States
shows that 49.6% of women report having some
form of UL?> When broken down by subtype, 49.8%
of that group have SUI, 34.4% have MU]I, and 15.9%
have UUI. Longitudinal studies have reported the
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incidence of SUI to range from 4%-11% per year, and
recent estimates for the United States estimate that
the number of women with Ul will increase from 18
million in 2010 to 28.4 million in 2050.%>°

Idiopathic overactive bladder (OAB) is considered
a symptom complex as opposed to a single, discrete
disease.® The prevalence of OAB in women in the
United States has been estimated to be as high as 43%.”
Itis defined by urinary urgency, where UUI may occur
but is not necessarily present, with no signs of urinary
tract infection (UTI) or other obvious underlying
pathology (i.e. neurogenic bladder). Urgency can also
be accompanied by urinary frequency and nocturia.
Urinary frequency is defined as urination that occurs
more often than the normal interval. Nocturia is the
interruption of sleep in order to void one or more
times. UUI results when there is involuntary loss of
urine associated with urgency.

SUL is the most common manifestation of Ul, being
found in about 50% of women with symptoms of

27 © The Canadian Journal of Urology™: International Supplement, August 2021



UL® SUI is defined by the involuntary loss of urine
in response to physical exertion or sudden increase in
intraabdominal pressure thatis generated during such
activities as sneezing or coughing.

Ul places a considerable medical, psychosocial and
economic burden on patients.®* Because of this, an
understanding of screening, evaluation, and treatment
of Ul is essential in any clinical practice to adequately
address the growing demographic of Ul patients. This
article will review the evaluation and management
of female urinary incontinence including the initial
evaluation and considerations for treatment.

Initial evaluation of the Ul patient

The pathophysiology of UI can broadly be divided into
issues of urine storage and emptying.” Therefore, it
is critical to elicit the exact nature of UI symptoms the
patient is experiencing to properly manage them. The
initial evaluation of any suspected Ul should always
begin with a thorough history and physical exam." A
focused history should include the type of incontinence,
duration, severity, bother, previous evaluation/testing,
and prior treatments. Having the patient log a voiding
diary is an important tool to assess for drinking habits,
voiding volumes, frequency of void, daytime and
nighttime urinary output, and episodes of incontinence.
Diaries should be 3 days in length.”> The physical
portion should include BMI, a pelvic exam, and an
objective demonstration of SUI with a full bladder.
Helpful exams to elicit SUI are the cough test or Valsalva
maneuver. The genitourinary exam should also assess
for peri-urethral cysts, urethral hypermobility, and
prolapse. Post void residual (PVR) assessment and
urinalysis (UA) to evaluate for UTI or microhematuria
should also be included in an initial evaluation. Routine
urine culture is not necessary unless there are symptoms
to suggest UTI or a positive dipstick. In most cases, a
thorough history and physical exam are sufficient to
diagnose the subtype of incontinence.'>'*

Additional evaluation may be considered in
the diagnosis of Ul in situations where the initial
assessment does not provide a diagnosis, or those with
abnormal urinalysis, elevated PVR, failure of prior
anti-incontinence surgery, or high-grade pelvic organ
prolapse (POP). Cystoscopy and/or urodynamic
testing (UDS) should not be performed in an otherwise
standard patient. It may be appropriate to perform
cystoscopy in patients with concern for lower
urinary tract abnormalities. Patients with a history
of anti-incontinence surgeries, mismatch between
subjective and objective measures, significant voiding
dysfunction, elevated PVR, MUI with a substantial
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urgency component, or neurogenic lower urinary tract
dysfunction may undergo UDS."* Other forms of Ul
which should be mentioned for completeness’ sake
but will not be reviewed in depth in this article include
overflow incontinence, continuous incontinence, and
insensible incontinence.

UUI treatment

Once a proper history and physical have been
performed and OAB/UUI has been identified, patients
should be educated about the normal physiology of
voiding. Treatment goals for OAB/UUI should be
discussed with the patient and aimed at improving
patient quality of life. It is important that treatment
outcomes should be addressed up front as this has
been shown to improve adherence.'

According to the AUA/SUFU guidelines on
treatment for non-neurogenic OAB, first-line treatment
is behavioral therapy.'®"” Behavioral therapies pose
no risk to patients and should be offered to all as they
have been shown to improve Ul outcomes compared to
no treatment.'® Possible interventions include bladder
training, fluid intake modification, pelvic floor muscle
training (PFMT), and biofeedback. Patients should be
advised to reduce intake of bladder irritants such as
caffeine, alcohol, acidic/citrus liquids, and artificial
sweeteners. Bladder training is intended to help
patients increase the interval between voiding as well
as increase bladder capacity. Patients can perform
timed voiding and utilize techniques like Kegels to
suppress urgency.

Second-line treatments involve pharmacologic
therapy of the bladder.’®” There are two drug
classes: anticholinergic and £33-agonist medications.
Anticholinergics (also known as antimuscarinics)
block the muscarinic receptors in the bladder which
facilitate the voiding phase of urination by contracting
the detrusor smooth muscle. {33-agonists target the
storage phase by enhancing relaxation of detrusor
smooth muscle. Currently there are eight approved
medications on the market in the United States,
Table 1.19%°

A systematic review of anticholinergics has found
them to be comparably efficacious and safe, but with
varying side-effect profiles.”> Common side-effects
include dry mouth, dry/itchy eyes, constipation,
blurred vision, dyspepsia, and impaired cognitive
function. Extended-release formulations can offer
a more favorable side-effect profile as there is less
risk of dry mouth compared to their immediate-
release counterpart.”> Anticholinergic medications
are contraindicated in patients who have previously
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TABLE 1. List of medications for overactive bladder

Trade name Generic name Class

Vesicare Solifenacin Anticholinergic
Toviaz Fesoterodine Anticholinergic
Sanctura Trospium Anticholinergic
Detrol Tolterodine Anticholinergic
Enablex Darifenacin Anticholinergic
Ditropan Oxybutynin Anticholinergic
Myrbetriq Mirabegron 33-agonist

Gemtesa Vibegron 33-agonist

exhibited high sensitivity to this medication class,
narrow angle glaucoma, gastroparesis, and cognitive
impairment. Of note, recent studies have also shown
an association between anticholinergic medications
and increased brain atrophy, dysfunction, and clinical
decline.”® Anticholinergic medication adherence is a
known issue with up to 89% of patients reporting either
unmet treatment expectations and/or tolerability as
the reason for discontinuation.'>*

33-agonists have shown similar efficacy to
anticholinergics but offer a different side-effect
profile.”® Mirabegron side-effects include headaches,
nasopharyngitis, and elevated systolic blood pressure.
It is contraindicated in patients with uncontrolled
hypertension. Mirabegron is metabolized by
cytochrome P450 CYP3A4, as well as CYP2D6, so there
is a risk of drug-drug interactions.*® Approved by the
FDA in 2020 following the results of the EMPOWUR
trial, Vibegron is the second and newest medication
in the £83-agonist class.”’ Unlike mirabegron, it is
metabolized independently from CYP3A4, 2D6, and
2C9 and less likely to cause drug-drug interactions. It
is also not associated with an increase in systolic blood
pressure. An important factor that will also impact
the choice of pharmacologic agent is drug cost and
insurance coverage.

Third line treatments for OAB include various forms
of neuromodulation such as peripheral tibial nerve
stimulation (PTNS), sacral neuromodulation (SNS),
and chemodenervation via onabotulinumtoxinA.'!
PTNS and SNS are both forms of neuromodulation
that have been described in the literature since the
1980s.%% PTNS involves stimulation of the tibial nerve
which is a mixed motor and sensory nerve innervated
by L4-S3 roots. Electrical stimulation of the posterior
tibial nerve causes retrograde neuromodulation of
the bladder and pelvis floor which shares common
innervation from the sacral nerve plexus. Stimulation
is delivered via a battery powered stimulator
connected 34 gauge needle electrode inserted above
the medial malleolus.” Treatment involves 30 minute
weekly sessions for 12 weeks. Maintenance therapy
is once a month. Absolute contraindications to PTNS
include pregnancy and presence of a pacemaker
or defibrillator. Relative contraindications include
peripheral neuropathy, peripheral edema, and
neurogenic bladder. Complications of treatment are
minimal but consideration must be given to the time
commitment required by the patient.

Sacral neuromodulation (SNS) for OAB has been
FDA approved since 1997 and there are currently
three devices on the market, Table 2.3% It involves
direct stimulation of the S3 nerve root of the sacral
nerve plexus that modulate the reflexes influencing
the bladder, urinary sphincter, and pelvic floor.® It
is a two staged procedure that requires an initial
temporary lead placement to check for at least 50%
improvement in patient symptoms. After this has been
confirmed, the second stage of the procedure involves
surgically implanting a permanent pulse generator.
During the procedure, proper S3 lead placement is
confirmed by observing bellows of the perineum
and plantar flexion of the big toe. Complications
from the procedure include device infection which
would require explantation and loss of efficacy due
to lead migration. Contraindications, like for PTNS,
include pregnancy and presence of a pacemaker or
defibrillator. It should be noted that anti-coagulation

TABLE 2. Sacral neuromodulation devices

Device Size MRI compatibility
InterStim 14 cm?® Head 1.5T
InterStim Micro 2.8 cm?® Full Body 1.5T + 3T
Axonics r-SNM 5.5 cm? Head 1.5T + 3T

Full body 1.5T

Battery life

4-5 years

15 years (rechargeable)
15 years (rechargeable)
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must be held in the peri-operative setting. Patients
should also be advised that the device will require
battery replacement for the generator over time.

OnabotulinumtoxinA (BTX-A) was first FDA
approved for neurogenic OAB in 2011.** Following
successful Phase 2 and 3 clinical trials, BTX-A was
FDA approved in 2013 for idiopathic OAB at a
recommended dose of 100 units.*** Its mechanism
of action is inhibiting acetylcholine release from
pre-synaptic cholinergic junctions which results in
chemodenervation and reduced muscle contractility
and possibly reduced afferent input.*® Treatment can
be performed in the office with local anesthesia or in
the operating room with sedation with either a flexible
or rigid cystoscope.*” A UA should be performed prior
to procedure to rule out UTI. Patients should also have
a baseline PVR and be followed up with a PVR after
procedure to check on incomplete bladder emptying.
The treatment effects usually last for 6 months before
requiring retreatment. Complications of the procedure
include UTI, hematuria, urinary retention, and
systemic weakness. In the case of urinary retention,
patients should be advised about the possibility of
requiring clean intermittent catheterization (CIC) if
they are unable to void following the procedure.

If the patient has failed the first three lines of
therapy, the guidelines allow for augmentation
cystoplasty and urinary diversion as a last resort.'*
The goal of treatment is to disrupt coordinated
detrusor contractions, increase bladder capacity, and
create a low-pressure urinary storage system. Patients
undergoing the procedure must also be willing to do
CIC. However, with the advent of neuromodulation
and BTX-A treatments, augmentation cystoplasty
has become less frequently utilized.*® Complications
include revision, metabolic acidosis (from use of
ileum), stone formation, and UTI.

SUI treatment

When starting treatment for SUI, non-surgical
options should be considered before more aggressive
interventions where it is appropriate. In general, SUI
can be managed in a graded approach that includes
measures such as lifestyle modifications and vaginal
inserts before progressing to urethral bulking agents and
then surgical measures such as the synthetic mid urethral
sling (MUS) or the autologous fascial pubovaginal sling.

Lifestyle modifications

As with UUI, lifestyle modifications are often an
effective first line treatment in the management of
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SUIL. These include behavioral therapy and pelvic
floor muscle therapy (PFMT), and weight loss. PEMT
is considered a mainstay of treatment for SUI, in some
cases showing up to 70% improvement in symptoms
across all age groups.*’ A meta-analysis conducted by
Dumoulin et al demonstrated that PEMT can improve
symptoms of SUI, reducing the frequency of leakage
and the amount of urine voided. Moreover, it is a cost-
effective treatment with a low risk for adverse effects,
making PFMT an attractive first line therapy for the
motivated SUI patient.*?

Vaginal devices

Another non-surgical treatment for SUI entails
introducing devices into the vaginal canal which exert
a mechanical force on the urethra, in turn increasing
urethral outlet resistance. This includes continence
pessaries, vaginal inserts, and urethral plugs. The few
studies which describe these interventions suggest they
are an effective means of maintaining urinary continence,
though their effectiveness can be reduced by previous
Ul surgery or anatomic variations among patients such
as wide urethra or decreased bladder capacity.**

Bulking agents

Bulking agents are a form of injection treatment which
combat SUI through improved coaptation of the
proximal urethra, thus increasing outlet resistance.
These are an effective treatment, though long term
data for their effectiveness is scant.!* The most
common site of injection for bulking agents is the
submucosa of the proximal urethra through either
the periurethral or transurethral approach. The two
classes of bulking agents are particulate agents (solid
microparticles in a liquid or gel carrier), and non-
particulate agents (homogenous gel). The composition
of the microparticulate material in such agents
includes polyacrylamide, calcium hydroxylapatite,
polydimethylsiloxane, and carbon coated zirconium
beads.* Bulking agents may represent an appropriate
treatment in patients who have restricted surgical
options, however, they are associated with a high rate
of treatment failure and may therefore require multiple
administrations to maintain symptom relief.**

Mid-urethral sling (MUS)

MUS is a surgical procedure for SUI with either a
retropubic or transobturator approach. The retropubic
approach features the insertion of two needles which
are passed through the retropubic space from the vagina
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to the abdomen or from the abdomen to the vagina
(top down and bottom up) and has a success rate
between 51%-81%."* There is no difference in outcomes
between the approaches. The transobturator approach
avoids entering Retzius’ space and was introduced in
response to the complication profile associated with
the retropubic approach. In this approach, the sling is
inserted into a horizontal plane underneath the middle
of the urethra between the two obturator foramina.*
The transobturator approach has a success rate between
43%-95% in follow up studies of up to 5 years.**

In long term analysis of these two approaches,
patients treated with the transobturator approach
experience less urinary urgency, negative quality of
life impact, and sexual dysfunction compared to the
retropubic approach. However, the transobturator
approach resulted in a lower 5-year success rate
compared to the retropubic approach.”

While complication rates for MUS placement
are low, they must be considered as with any
surgery. Some of the more common complications
included bladder perforation with a retropubic MUS,
reoperation for persistent SUI, urinary retention
requiring sling incision, pelvic hematoma, infection,
vaginal mesh erosion, and postoperative groin pain.
The retropubic approach and the transobturator
approach have differing adverse event profiles, with
the retropubic approach having a higher rate of
bladder perforation and problems with voiding, while
the transobturator approach having lower long-term
efficacy and increased groin pain.*

Autologous fascial pubovaginal sling

An autologous pubovaginal sling procedure utilizes
autologous fascia lata or rectus fascial tissue to recreated
the periurethral support." This procedure has been
shown to be an effective and durable long term treatment
option, with a success rate between 85%-92%.%-%
Because of this, AFPS may be an attractive option in
patients who had a previous mesh complication or
placement failure, prefer to avoid mesh, or are high-risk
for poor wound healing."* The SISTEr trial compared
AFPS to a Burch colposuspension and found that an
autologous pubovaginal sling was a more effective
treatment overall and had a lower retreatment rate.®® A
systematic review by Fusco et al reported that patients
undergoing an autologous pubovaginal sling had similar
short term cure rates when compared to patients who
had MUS, though pubovaginal sling patients were
more likely to have postoperative storage lower urinary
tract symptoms. Complication profiles were otherwise
similar between pubovaginal slings and MUS.>

Conclusions

Ul is a prevalent condition that affects nearly half the
female population in the United States. While not a
life-threatening condition, it can significantly reduce
patient quality of life. Determining the type of Ul and
level of bother to the patient are critical. The work up
must always include a thorough history and physical,
UA, and PVR. Appropriate adjunct tests can be utilized
if the diagnosis is still not certain. Advanced therapies
should only be used when needed. Education and
advocacy remain cornerstones of treatment since it
can they establish treatment expectations, improve
adherence, and increase patient satisfaction. U
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