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prior to publication, this guideline underwent review by the cua guidelines steering committee and expert reviewers. 

INTRODUCTION & PURPOSE 
Female stress urinary incontinence (FSUI) is a com-
mon condition that affects approximately 10–20% of 
the population.1 It is associated with negative impacts 
on quality of life (QoL), socialization, and exercise; it 
has a significant financial impact, and is associated with 
depression and anxiety.2

In 2012, the last Canadian Urological Association 
(CUA) guideline addressing adult urinary incontin-
ence was published; it covered male and female non-
neurogenic stress and urgency incontinence.3 Given the 
considerable changes in the management of FSUI, and 
the very distinct considerations and surgical procedures 
for this group, an individual guideline providing a more 
detailed overview of this topic was requested by the 
CUA Guidelines Steering Committee.

The specific population this guideline is intended 
to cover is women over 18 years of age with stress 
urinary incontinence. This CUA guideline is intended 
to be used by healthcare providers treating patients 
with FSUI. The guideline objective is to cover topics 
important to the evaluation, counselling, non-surgical 

and surgical treatment of FSUI, and the management 
of complications of FSUI surgery.

Given the significant variation in patients with FSUI, 
in some sections we focus on the evaluation and man-
agement of the “index patient” (similar to other guide-
lines).4,5 Other sections are dedicated to specific non-
index patients with FSUI. We recognize that guidelines 
cannot address the management of all FSUI scenarios. 

METHODOLOGY
We decided to use a question-and-answer format 
to provide brief, accessible, and practical answers to 
common questions addressing the evaluation and 
management of FSUI. The guideline panel was created 
to provide representation from a mix of community 
and academic urologists and allied health professionals 
from across Canada, in keeping with the CUA guideline 
rules. Disagreements during the guideline process were 
resolved by consensus-building. Conflicts of interests for 
the authors are included at the end of the guideline. 
The views or interests of the CUA did not influence 
the final set of recommendations.

The guideline panel was led by Dr. Kevin Carlson 
and Dr. Blayne Welk. The group first met virtually in 
December 2021. Objectives to guide the development 
of this document were agreed upon: 1) to be compre-
hensive without replicating existing evidence reviews; 2) 
to provide evidence-based and expert-based opinions 
on relevant topics within FSUI; and 3) to address the 
unique needs of Canadian urologists where appropriate. 

All guideline members were asked to submit rel-
evant topics that could be addressed in a question-
and-answer format, and the final list of questions was 
agreed upon by the panel.  Further feedback was 
received from CUA members at the 2022 CUA annual 
meeting. Individual sections were assigned to mem-
bers, with another panel member acting as primary 
reviewer. Members reviewed publications relevant to 
their question using a combination of PubMed, Medline, 
and/or EMBASE database searches, with an empha-
sis on identifying existing systematic reviews, and then 
evaluating any new evidence that was published after 
the existing review’s search dates. No set limits based 
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on date or study design were used, and English- or 
French-language studies were used.

Where appropriate, a consensus was sought among 
all panel members for guideline statements and recom-
mendations. Recommendations were assigned a qual-
ity of evidence based on the GRADE working group 
framework (high, moderate, low, very low quality of 
evidence).6 The strength of the recommendation was 
also graded as either “strong” or “weak” based on the 
summation of the evidence. Where there was unani-
mous support for a statement that was felt to be stan-
dard of care but without a traditional evidence base, 
it was graded as a “clinical principle.” When making 
recommendations, we considered the balance of the 
magnitude of benefits, the magnitude of harms, and 
patient values and preferences when possible. We did 
not systematically consider cost or cost-effectiveness, 
equity, acceptability, or feasibility.

Where appropriate, we have included strong or 
weak recommendations. We use the term “should” 
for strong recommendations, which implies that a large 
majority of patients would benefit from the recom-
mended action. We use the term “may” for weak 
recommendations, which implies that most patients 
would benefit from the recommended action, but a 
large minority may not. Therefore, weak recommenda-
tions are more sensitive to individual patient values and 
preferences and should involve a significant component 
of shared decision-making. A weak recommendation 
is typically made because there is important uncer-
tainty in the quality of the evidence, or because there is 
good evidence but important uncertainty in the tradeoff 
between benefits and harms (net benefit), or in patient 
values and preferences. Guideline recommendations 
were proposed by section authors, and then reviewed 
and agreed upon by all authors.

The final guideline document was reviewed by the 
entire panel, and then by external reviewers, as well 
as the CUA Guidelines Steering Committee. We have 
abbreviated the guidelines, with more details for some 
sections placed in an online Appendix (available at cuaj.
ca). This guideline is intended to be used for a period 
of five years, and then should be updated, in keeping 
with CUA guideline policy.

WHAT IS THE DEFINITION OF THE SUI 
“INDEX CASE”
Similar to other published guidelines, this CUA guide-
line also defines the “index case” as a healthy female 
patient who presents with bothersome stress urinary 
incontinence (SUI).4,5 While not necessarily representa-

tive of most cases in surgical practice, it does provide a 
good benchmark for patient management. This “index” 
patient struggles with pure stress incontinence or stress 
predominant mixed urinary incontinence. She has not 
undergone prior SUI surgery, has a body mass index 
(BMI) <40, has not had pelvic radiotherapy, does not 
have significant pelvic organ prolapse (POP), nor is she 
in the frail elderly category, where surgical options may 
not be appropriate. We agree with the recommenda-
tion of the European Association of Urology (EAU) 
guidelines that patients with these characteristics are 
“complicated” and would potentially be referred to a 
tertiary center. An example of the “index case” is a 
healthy, 54-year-old female, who has bothersome SUI 
while attempting to exercise, at which time she requires 
the use of incontinence pads.

WHAT ARE THE REQUIREMENTS FOR 
APPROPRIATE EVALUATION OF AN 
INDEX CASE?
Evaluation of the “index” patient proceeds in the 
standard fashion with a history and physical exam, as 
summarized in Table 1. Additional information can 
be gathered from a urinalysis (UA), postvoid residual 
(PVR), questionnaires, and patient-reported outcome 
measures (PROMs) and/or a three-day bladder diary. 

Questionnaires and PROMs can be used in both 
research and clinical practice to guide diagnosis and 
management, and to measure outcomes. There are 
many to choose from and they have been summarized 
well previously.4 One should employ a validated ques-
tionnaire that helps differentiate SUI from other types 
of incontinence, quantifies its severity, and/or quantifies 
the impact of incontinence on the patient’s QoL.

During the pelvic exam, the clinician should attempt 
to demonstrate SUI via supine and/or standing stress 
test. Because the stress test is best done with a com-
fortably full bladder, timing this part of the exam with 
assessment of the PVR should be considered. The PVR 
can be assessed at the time of a uroflow study with a 
bladder scanner or an in-and-out catheter, later with an 
outpatient ultrasound, or at the time of cystoscopy if 
required. The value of a single PVR should be taken in 
the context of the patient’s symptoms and any clinical 
findings of a palpable bladder or significant POP. UA is 
recommended to screen for hematuria, inflammation, 
infection, glucosuria, and medical renal disease.  
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WHEN ARE CYSTOSCOPY AND/OR 
URODYNAMICS INDICATED IN THE 
EVALUATION OF PATIENTS WITH SUI?
Cystoscopy and/or urodynamic studies (UDS) are often 
used prior to surgical treatment of FSUI to validate/con-
firm the preoperative diagnosis, obtain potentially prog-
nostic information with regards to therapeutic outcomes, 
and/or compliment preoperative therapeutic discussions.  

Cystoscopy
There is a paucity of data specifically addressing the 
influence of cystoscopy on the management of SUI 
in women, therefore, recommendations in this regard 
are based on expert opinion. Consistent with guidance 
from other organizations,5,7 this panel recommends:

█  RECOMMENDATION 1
Cystoscopy should not be performed routinely in 
the index patient with SUI (Strong recommendation, 
Moderate quality of evidence). The benefit of cystos-
copy in the index patient was considered negligible, 
and while harms were small (such as urinary infec-
tion and patient discomfort), we judged that most 
patients would prefer not to undergo cystoscopy.

█  RECOMMENDATION 2
Cystoscopy should be performed in patients that 
have findings on history, physical exam, or other 
investigations that are concerning for bladder or 
urethral pathology (pain with incontinence, gross 
or microscopic hematuria, history of pelvic radia-
tion, suspected fistula, suspected periurethral mass, 
recurrent urinary tract infections [UTI], elevated 
PVR, and/or obstructive voiding symptoms) (Clinical 
principle).

█  RECOMMENDATION 3
Cystoscopy should be performed in patients in 
whom there is a concern for a structural abnor-
mality of the lower urinary tract or in whom prior 
pelvic floor/anti-incontinence surgery has been 
performed (Clinical principle).

Urodynamic studies (UDS)  
UDS correlation with clinical DiagnoSiS anD teSt 
reproDUcibility

The limited evidence provided by several small studies 
demonstrates poor correlation between UDS findings 
and clinical diagnosis.8 Studies comparing the prognostic 
value of UDS findings to clinical diagnosis are lacking. 
Complicating matters is the observation that asymp-
tomatic individuals can have abnormal UDS findings, 
and conversely, patients with clinical symptoms may 
have a normal UDS assessment.9-11 Further, studies 
addressing the reproducibility of UDS findings within 
patients yield contradictory results, which questions the 
accuracy of an individual UDS.12-14

inflUence of UDS finDingS on SUrgical oUtcomeS

The Validation of Urodynamic Evaluation (VALUE) trial 
randomized 630 index SUI patients to either standard 
office evaluation alone or standard office evaluation 
with UDS assessment prior to surgical treatment for 
SUI.15 Despite observing a change in preoperative diag-
nosis in 56% of women in the office evaluation + UDS 
group, there was no difference in treatment outcomes 
between the two groups. Additional studies have also 

Table 1. Key historical and physical examination 
information to gather in evaluating FSUI
Item Notes

History

Type of incontinence SUI vs other (Ask: “I leak most when I…”)

Severity and impact 
on QoL

Pad type and number
3-day diary
PROMs

Other LUTS/conditions Storage and/or voiding LUTS, pain, 
hematuria, UTIs

Other pelvic floor 
symptoms

POP, pain, dyspareunia, fecal incontinence

Obstetrical and 
gynecologic history

Menopausal status, sexual function

Prior incontinence 
treatment

Conservative, medical, and surgical 
treatments

Review of systems Particularly GI, neurologic, cardiac, 
endocrine

Medication and allergy 
reconciliation

Physical examination

General and neurologic BMI, cognitive status, mobility, gait

Abdominal Habitus, scars, palpable structures

Pelvic Skin changes, estrogenization, scarring, 
urethral meatus, urethral mobility, presence 
of SUI, prolapse (POP-Q), cysts or masses, 
pelvic floor strength, focal tenderness, 
reflexes (bulbocavernosus, anal wink), rectal 
exam (when indicated)

BMI: body mass index; FSUI: female stress urinary incontinence; GI: 
gastrointestinal; LUTS: lower urinary tract symptoms; POP-Q: pelvic 
organ prolapse quantifications system; PROM: patient-reported 
outcome measures; QoL: quality of life; UTI: urinary tract infection.
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failed to demonstrate an effect of UDS findings on 
outcomes post-SUI surgery.16-19 

Based on current evidence and in alignment with 
other consensus guidelines,4,5 the panel recommends:

█  RECOMMENDATION 4
UDS should not be performed in the index 
patient with SUI (Strong recommendation, High-quality 
of evidence).

█  RECOMMENDATION 5
UDS may be considered in the workup of non-
index patients with SUI (Clinical principle) in keeping 
with International Continence Society (ICS) best 
practices,7 such as:

a. history of prior pelvic floor/pelvic prolapse/
anti-incontinence surgery;

b. pelvic radiation;
c. elevated PVR;
d. suspected voiding dysfunction;
e. neurologic conditions affecting the lower urin-

ary tract;
f. mixed urinary incontinence – urgency pre-

dominant; and/or
g. discrepancy between history and physical 

exam (for example, failure to elicit urinary 
incontinence on physical exam).

WHAT NON-SURGICAL MANAGEMENT 
OPTIONS ARE AVAILABLE AND/OR 
SHOULD BE RECOMMENDED BEFORE 
CONSIDERING SURGERY?
We summarized the various non-surgical options for 
FSUI in Table 2 and included the strength of our recom-
mendation for pursuing these interventions, as well as 
the quality of the evidence supporting their use.

IN OBESE WOMEN, DOES WEIGHT LOSS/
BARIATRIC SURGERY IMPROVE FSUI? 
See online Appendix for the supporting text for the 
recommendations.

█  RECOMMENDATION 6
Overweight or obese women with bothersome 
stress incontinence should be counselled that 
weight loss may improve their degree of incontin-
ence (Strong recommendation, High quality of evi-
dence). 

█  RECOMMENDATION 7
Surgical interventions for stress incontinence 
should be delayed in women considering bariatric 
surgery (Strong recommendation, Moderate quality of 
evidence).

DOES SMOKING CESSATION IMPROVE 
FSUI? 
See online Appendix for the supporting text for the 
recommendation.

█  RECOMMENDATION 8
Smoking cessation should be recommended for 
all patients as a general public health measure and 
may reduce chronic cough and stress incontinence 
(Clinical principle).

SHOULD VAGINAL ESTROGEN 
REPLACEMENT BE OFFERED FOR FSUI?
Estrogen plays an important role in the health and func-
tion of the genital and lower urinary tract. Estrogen 
receptors are present in the vagina, urethra, bladder, 
and pelvic floor musculature. In patients with genito-
urinary syndrome of menopause (GSM), topical vaginal 
estrogen improves several bothersome symptoms, 
including vaginal dryness, itching, burning, and dys-
pareunia. Urinary symptoms, such as dysuria, urgency, 
incontinence, and nocturia, are also improved.32 The 
use of vaginal estrogen for isolated FSUI has low-quality 
evidence and results are inconsistent, while for over-
active bladder (OAB) and mixed urinary incontinence 
(MUI), the quality of evidence is moderate.33-38  

█  RECOMMENDATION 9
Topical vaginal estrogen should not be used for 
the treatment of FSUI in isolation (Strong recom-
mendation, Moderate quality of evidence); however, in 
post-menopausal patients with a constellation of 
symptoms associated with GSM, the use of topical 
vaginal estrogen is of demonstrable benefit and may 
improve incontinence-related symptoms.

DOES EVIDENCE SUPPORT USE OF 
SELF-DIRECTED PELVIC FLOOR MUSCLE 
TRAINING TO TREAT FSUI? 
Compared to watchful waiting or usual care, self-
directed pelvic floor muscle training (PFMT) via app- or 
web-based programs may remove barriers to treat-
ment access, reduce a patient’s embarrassment, and 
improve adherence to training. These programs consist 
of PFM exercises that may or may not include edu-
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cational and motivational components for managing 
urinary incontinence.39 More than 100 mobile applica-
tions and web platforms with diverse designs and con-
tent for urinary incontinence are already available, and 
most are for SUI.39,40 Despite this widespread use, only 
two randomized controlled trials (RCTs) have been 
published, both evaluating the same application and 
with conflicting evidence regarding its effectiveness.41-44  
Women should undergo a pelvic floor muscle (PFM) 
assessment prior to self-directed PFMT to mitigate the 
potential adverse sequelae of learning and performing 
the exercises incorrectly.45

█  RECOMMENDATION 10
Self-directed PFMT may be offered to women who 
want to manage their symptoms on their own after 
initial assessment (Weak recommendation, Weak qual-
ity of evidence).

WHAT IS THE EVIDENCE FOR USE 
OF PFMT TO TREAT URINARY 
INCONTINENCE? SHOULD PARTICULAR 
METHODS BE RECOMMENDED? 
Most of the literature regarding conservative manage-
ment for SUI relates to PFMT.22 PFMT aims to improve 
PFM strength, endurance, power, relaxation, or a com-
bination of these parameters.46 

PFMT improves FSUI by:
-	 Using a conscious PFM pre-contraction, prior 

to and during effort or exertion, preventing 
urine leakage (the “Knack”); and, 

-	 Supporting the bladder neck with strong, 
toned PFMs, which are resistant to stretching 
and which limit downward movement of the 
bladder neck during effort and exertion.21,22 

The most current update of the Cochrane 
Collaboration’s review and recommendations from 
the International Consultation on Incontinence sup-
port PFMT as the first-line conservative management 
strategy for women with SUI.21,22

PFMT is effective as a stand-alone therapy, and as 
part of multicomponent therapies embedding PFMT 
with concomitant behavioral strategies and lifestyle 
changes. Benefits of PFMT are shown across age 
cohorts and urinary incontinence type, in various cul-
tural contexts, using several different training regimens, 
and assessed by multiple outcome measures. 

See online Appendix for additional discussion on 
this question.

█  RECOMMENDATION 11
For the index patient, providers should recommend 
a three-month individualized or group-based super-
vised progressive and intensive PFMT program, taught 
by a health professional, as first-line treatment for 
FSUI (Strong recommendation, High quality of evidence).

Table 2. Non-surgical management options for SUI20-31

Method Strength of recommendation Quality of evidence

Lifestyle changes

Weight loss Diet
Exercise
Behavioral modification

Strong Moderate to 
high

Adjustment of fluid intake Reduction of the volume 
of liquid consumed

Weak Moderate 

Smoking cessation Behavioural intervention Weak Low 

Exercise modification Avoidance of high-
impact exercises 
(jumping, straining)

Weak Moderate 

Regular bowel movements Interventions to prevent 
constipation and 
straining during bowel 
movements

Weak Low

Physiotherapy

Supervised pelvic floor 
muscle training 

PFMT (only) Strong
There is no clear benefit 
of adding other modalities 
to PFMT; however, ES and/
or BF may be considered 
for subgroups of women 
presenting with significant 
pelvic floor muscle 
weakness or atrophy, or 
reduced proprioception.

High

+ ES 

+ BF

Moderate
+ VC Weak

VC with supervised training 
sessions by a trained 
professional can be offered 
to women with SUI who 
are able and willing to use 
them.

Self-directed PFMT Via mobile applications 
or web platforms

Weak Weak

Bladder training* Progressive voiding 
schedule to delay 
micturition ± distraction 
techniques

Strong High

Alternative medicine

Acupuncture Weak Low

Yoga, Pilates Weak Low

*Bladder training is mostly used for mixed or urgency incontinence. BF: biofeedback; ES: electrical 
stimulation; PFMT: pelvic floor muscle training; SUI: stress urinary incontinence; VC: vaginal cones.
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WHO IS A GOOD CANDIDATE FOR A 
FEMALE INTERNAL VAGINAL DEVICE FOR 
FSUI AND HOW EFFECTIVE ARE THEY?
Potential SUI candidates for intravaginal devices (such 
as a pessary, incontinence tampon, or intravaginal blad-
der support device) include pregnant patients, elderly 
women for whom surgery would be a risk, women 
with primary/recurrent SUI who wish to avoid surgery/
repeat surgery, and women who only have SUI in pre-
dictable circumstances, such as strenuous exercise.47 
To use the device, the patient needs good hand con-
trol, memory, and mental function. Patient values and 
preferences play a strong role in their acceptance of a 
pessary for treatment of FSUI. 

 Pessary fittings for SUI are successful in 89–92% 
of cases.48,49 In prospective, single-center studies, the 
pessary is associated with 45–58% improvement in SUI 
symptoms.50,51 Severe complication rates are low and 
common issues, such as vaginal discharge, odor, and 
erosion, can usually be successfully treated.47

█  RECOMMENDATION 12
Physicians should offer pessaries and other vaginal 
devices as a safe and effective treatment for FSUI to 
women who may be candidates (Weak recommenda-
tion, Moderate quality of evidence). 

WHAT IS THE EVIDENCE FOR VAGINAL 
LASER THERAPY FOR FSUI?
Adopted from dermatology, two laser types — erbium-
doped yttrium-aluminium-garnet (Er:YAG) and carbon 
dioxide (CO2) — have been introduced as novel, non-
invasive treatments for GSM, and more recently for 
POP, vaginal laxity, OAB, and SUI.52  

Current data evaluating vaginal laser therapy (VLT) 
is limited by heterogeneity of treatment, short-term 
followup, and small numbers of subjects. Most stud-
ies are observational in nature and rely on subjective 
measures, and early studies are reported in the laser 
and esthetics literature. Positive results with the frac-
tional CO2 laser have been reported in small trials 
and systematic reviews.53-55 Recent RCTs, however, 
observed no benefit vs. sham treatment in SUI out-
comes.52,56,57 While the body of evidence is much 
smaller, the Er:YAG laser has shown promise in some 
studies, including one RCT.58 While laser therapy 
appears to be a low-risk treatment, the short-term 
nature of most trials limits definitive conclusions, and 
efficacy is not clear. Early vaginal bleeding and late 
vaginal scarring have been reported.52

█  RECOMMENDATION 13
Physicians should not recommend the use of VLT 
for the treatment of SUI (Weak recommendation, 
Moderate quality of evidence).  

WHAT ARE THE KEY ELEMENTS TO 
INCLUDE IN OBTAINING INFORMED 
CONSENT FOR FSUI SURGERY? 
FSUI is not a life-threatening condition, and treatment 
is aimed at improving a patient’s QoL.  As such, phys-
icians must take increased care in consenting patients 
for surgery, and the courts may hold a physician at a 
higher standard of disclosure in such cases. The online 
version of this guideline document and the Canadian 
Medical Protective Association website have more 
detailed information on this subject.59

The essential requirements of a valid consent 
process are that 1) it is voluntary; 2) the patient has 
adequate capacity to participate in the process; and 3) 
the patient is properly informed through the process. 
Key elements to include in the discussion are summar-
ized in Tables 3 and 4.   

Other considerations include the FDA classifica-
tion of mesh (for mesh-based procedures), surgeon’s 
experience, potential off-label use of products if appro-
priate, and any conflicts of interest.60 Patients should 
understand that some complications could require 
further intervention to resolve, and that some can 
have significant and permanent impact on urinary, 
bowel and/or sexual function and QoL. Implantation 
of synthetic materials for FSUI are generally intended 
to be permanent; surgery to remove them can result 
in additional morbidity.  If mesh-based procedures are 
being considered, the current advisories and position 
statements regarding mesh should be discussed and 
made available.61  

See online Appendix for additional discussion on 
this question.

WHAT ARE THE PRIMARY SURGICAL 
OPTIONS FOR FSUI?
Numerous surgical procedures have been devised and 
performed over the last 150 years for the treatment 
of FSUI; however, there are only a few surgical inter-
ventions that are commonly used and relevant to cur-
rent practice. These include bulking agents, retropubic 
suspensions, and autologous and synthetic suburethral 
slings. Shared decision-making should be employed 
to help women select the correct surgical procedure, 
based on treatment goals, procedure-specific risks, and 
special circumstances (Table 5).
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Bulking agents are a minimally invasive treatment 
option for SUI. Their mechanism of action is hypoth-
esized to result from increasing the power of the ureth-
ral sphincter by increasing the sarcomere length of the 
sphincteric muscle fibers.62 The quality of evidence sup-
porting the use of bulking agents is limited; in general, 
bulking agents are less effective than other surgical pro-
cedures (relative risk [RR] 0.70, 95% confidence interval 
[CI] 0.53–0.92), and the CI around the difference in com-
plications compared to surgical procedures is wide (RR 
1.30, 95% CI 0.30–5.66).63 Clinical experience, however, 
would suggest that these procedures have a low risk of 
complications, and are associated with a rapid recovery.64 

Long-term durability of bulking agent procedures may be 
limited, and repeat procedures are commonly needed.65

Retropubic suspensions (or colposuspensions) have 
undergone several modifications but essentially, they 

support the bladder neck through fixation of the peri-
urethral vaginal tissue to the pelvic bone or iliopectineal 
ligament through an abdominal approach. The tech-
nique can be performed laparoscopically to help reduce 
the morbidity associated with an abdominal incision. 

A 2019 Cochrane review found that laparoscopic 
vs. open colposuspension had an equivalent success 
rate (RR 1.04, 95% CI 0.99–1.08) but a lower risk of 
perioperative complications (RR 0.67, 95% CI 0.47–
0.94); outcomes and complication rates were similar in 
frequency (but qualitatively different) between laparo-
scopic colposuspension and synthetic midurethral slings 
(MUS).66 Smaller case series of robotic colposuspen-
sion have also been published, with similar results to 
laparoscopic procedures.67 

Common suburethral slings include midurethral 
mesh slings (the retropubic tension-free vaginal tape 
[TVT] and the transobturator transvaginal tension-
free vaginal tape-obturator [TVT-O]), and autologous 
fascial slings (usually placed at the bladder neck with 
sutures passed through the retropubic space and tied 
over the abdominal fascia). Midurethral mesh slings are 
based on the theory that FSUI results from laxity of 
the pubourethral ligaments, resulting in hypermobility; 
the mesh sling placed at the midurethra recreates this 
anatomic support.68

Midurethral mesh slings reduced the morbidity and 
complexity of FSUI surgery, and in numerous RCTs, 
the retropubic and obturator approaches have similar 
subjective efficacy both at one year (RR 0.97, 95% 
CI 0.87–1.09) and five years (RR 0.95, 95% CI 0.87–
1.04),69 although some analyses have suggested that 
there is a slight advantage to the retropubic approach.70 
Objective efficacy at one year for the retropubic or 
obturator midurethral mesh sling is 81% vs. 78% based 
on a high-quality RCT.71 Pain can be a complication 
of both approaches, occurring more commonly in the 
groin in obturator sling patients (6.4%) vs. retropubic 
patients (1.3%), and more commonly in the suprapubic 
region in retropubic sling patients (2.9%) vs. obturator 
patients (0.8%).69 Autologous slings use rectus fascia or 
fascia lata to create a sling that is placed at the bladder 
neck. These procedures can also be performed using 
segments of mesh. A 2020 Cochrane review found 
that this surgical approach may be less successful than 
midurethral mesh slings (odds ratio [OR] 0.67, 95% CI 
0.44–1.02), with medium-term followup of 1–5 years, 
and has a higher risk of complications (RR 1.74, 95% 
CI 1.16–2.60).  

Table 3. Key elements to disclose in consent discussion 
for FSUI
Element Notes

Alternatives to surgery 
(inform patient and offer 
prior to surgery)

Such as no treatment, absorbent products, 
lifestyle modifications, PFMT, pessaries  

Surgical options Bulking, midurethral sling (MUS), retropubic 
colposuspension, fascial pubovaginal sling

Expected outcomes Short- and long-term; satisfaction vs. cure

Usual postoperative 
course

Include what to expect and any restrictions/
limitations

Potential risks “Material” risks (those that might influence 
the choice to proceed by a reasonable 
person) must be disclosed (Table 4)
Review signs/symptoms that could require 
early intervention (“informed discharge”)

FSUI: female stress urinary incontinence; PFMT: pelvic floor muscle 
training.

Table 4. Key material risks associated with FSUI 
surgery
Generic Procedure-specific (as 

applicable)

– Bleeding
– Infection
– Injury to adjacent structures/organs 

(where appropriate, advise of the risks 
of “blind” passage of instruments)61

– Thromboembolic complications
– Positioning risks
– Anesthesia

– Failure
– De novo overactive 

bladder
– Transient or permanent 

voiding dysfunction
– Chronic pain, 

dyspareunia
– Mesh exposure

FSUI: female stress urinary incontinence.
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WHAT IS THE ROLE OF PERIURETHRAL 
BULKING THERAPY IN SUI 
MANAGEMENT
Clinical data remains heterogeneous, often involves 
small trials of low-to-moderate quality, and frequently 
lack a common objective outcome measure to evalu-
ate effectiveness. Unfortunately, the overall evidence 
base is insufficient to guide clinical practice, as no clear 
conclusions can be drawn from multiple separate trials 
comparing different agents.72  

Within the contemporary treatment options for 
SUI, bulking agents are more effective than PFMT but 
less effective than surgical management.72,73 Although 
objective and subjective cure rates are inferior to 
MUS, patient satisfaction is still high, and the risk of 
morbidity is low.63,74 Patients should be counselled 
that efficacy is variable, repeat injections are typically 
required, and long-term durability has mixed support-
ive evidence.75,76

Appropriate possible index patients for periurethral 
bulking therapy (PBT) include those with mild-to-mod-
erate-volume SUI (<3 pads per day), those who may 
desire future pregnancy, those who are not candidates 
for more invasive surgery, and women who accept a 
lower likelihood of success. PBT is also a good option 
in non-index patients who are not good candidates for 
surgery, have failed other surgeries, are of advanced 
age, or who empty their bladder poorly.65,77 

Contraindications to urethral bulking agents include 
a history of hypersensitivity to the bulking agent and 

active UTI. Potential adverse events include UTI, injec-
tion site pain, transient urinary retention, temporary 
dysuria, hematuria, de novo urgency incontinence, 
bulking agent extrusion, immune reaction, rare granu-
loma formation, and possible abscess and pseudocyst 
formation.65,76,78

█  RECOMMENDATION 14
Physicians may offer periurethral bulking agents as 
a less invasive treatment option for select patients 
with mild-to-moderate-volume SUI (Weak recom-
mendation, weak quality of evidence).

WHAT IS THE ROLE OF MUS IN 
MANAGING THE INDEX PATIENT WITH 
FSUI? WHAT ARE THE KEY FACTORS 
THAT DETERMINE SUCCESS?
MUS operations consist of the passage of a small strip 
of synthetic mesh through either the retropubic (top-
down or bottom-up) or obturator space (inside-out 
or outside-in), with entry or exit points at the lower 
abdomen or groin, respectively. Variations include the 
single-incision sling and adjustable slings. The largest 
systematic review included 55 trials with a total of 
8652 patients with SUI or stress-predominant MUI.69 
Subjective and objective cure rates were assessed at 
short (≤1 year), medium (1–5 years), and long-term (>5 
years) for all retropubic and transobturator approaches. 

The rate of subjective cure of transobturator and 
retropubic MUS in the short-term were similar, ranging 

Table 5. Characteristics of FSUI procedures

Likelihood of 
cure of SUI

Recovery time Risk of short-term 
complications

Long-term complications Special circumstances

Bulking agent Low-
moderate

Immediate Low Rare risk of material break-
down

Consider for women pre-childbearing, very 
mild stress incontinence

Colposuspension Moderate-
high

4–6 weeks Moderate Enterocele, overactive bladder Consider when doing a concurrent 
abdominal operation, or no vaginal access 
due to stenosis or limb contractures

Retropubic midurethral 
sling

High 2–4 weeks Low Mesh exposure or extrusion, 
chronic pain, overactive bladder

Obturator midurethral 
sling

High 2–4 weeks Low Mesh exposure or extrusion, 
chronic pain, overactive bladder

Consider when retropubic access is contra-
indicated (i.e., renal transplant, complex 
abdominal wall, known bowel adhesions 
in pelvis, neobladder)

Autologous bladder neck 
fascial sling

High 4–6 weeks Moderate Voiding dysfunction, overactive 
bladder

Consider for severe sphincteric 
deficiency, prior mesh complications, or 
when required during current repair of 
urethrovaginal fistula or diverticulum

FSUI: female stress urinary incontinence.



91CUAJ  •  APRIL 2024  •  VOLUME 18, ISSUE 4  

CUA guideline: SUI

from 62–98% in the transobturator group, and from 
71–97% in the retropubic group. Short-term objective 
cure was similar in the transobturator and retropubic 
groups. In the long-term, subjective cure rates ranged 
from 43–92% in the transobturator group, and from 
51–88% in the retropubic group.69,79-81 

Overall morbidity was low in both groups, with 
complications including vascular/visceral injury, bladder/
urethral perforation, postoperative voiding dysfunction, 
urgency and urgency urinary incontinence, vaginal mesh 
exposure, suprapubic or groin pain, and need for fur-
ther treatment. The risks of prosthesis complications 
specific to the use of mesh, such as exposure (vaginal, 
urethral, bladder) and mesh-related pain, should be 
explicitly discussed with the patient prior to its surgical 
consideration. The difficulty in removing mesh material, 
particularly for the transobturator sling, should weigh 
in the decision-making process.

Predictors of failure
In a meta-analysis, objective success rates of MUS 
were higher in normal-weight patients vs. overweight 
or obese patients but the subjective outcomes were 
not different.82 The presence of intrinsic sphincter defi-
ciency (ISD) or a minimally mobile urethra as a pre-
dictor of failure is conflicting across studies due to the 
inconsistency in methodology and definition of ISD; 
however, a few studies suggest a higher rate of failure 
in patients with ISD with the transobturator sling.83,84 
In cases of a non-mobile urethra, it may be more judi-
cious to consider other alternatives to MUS, such as a 
pubovaginal sling, transurethral bulking agent, or artificial 
urinary sphincter (AUS). 

Contraindications
MUS synthetic mesh should not be used in settings that 
increase the likelihood of exposure or perforation due 
to surgical factors or patient factors. For this reason, 
a mesh MUS should not be placed concomitant to a 
surgery where the urethra’s integrity may be affected, 
such as urethral diverticulectomy, repair of urethrov-
aginal fistula, or urethral mesh excision. As impaired 
wound healing conditions may increase the likelihood 
of mesh exposure, physicians should exercise caution 
when considering mesh MUS in patients with previous 
radiation, immunosuppression or autoimmune condi-
tions, chronic steroid use or significant periurethral 
fibrosis. Finally, a woman may choose not to have a 
mesh-based procedure for SUI, in which case, alterna-
tive non-mesh-based procedures should be reviewed.

█  RECOMMENDATION 15
A MUS (retropubic or transobturator) should be 
offered to index patients with SUI following a care-
ful informed consent process (Strong recommenda-
tion, High quality of evidence).

█  RECOMMENDATION 16
A transobturator MUS should not be offered 
in patients with minimal urethral mobility (Weak 
recommendation, Weak quality of evidence).

█  RECOMMENDATION 17
A MUS (retropubic or transobturator) should 
not be placed in cases where the urethral integrity 
is impaired (Clinical principle).

IS THERE A SUPERIOR MUS ROUTE OR 
PRODUCT?
Comparing MUS options is challenging, given the 
heterogeneity in sling materials and implantation meth-
ods, as well as in study design and outcomes measured.

Retropubic vs. transobturator sling 
placement
Results from studies comparing surgical techniques for 
the placement of retropubic and transobturator slings 
do not conclusively demonstrate a benefit of one tech-
nique over the other.69 

Studies with a shorter followup period (<3 years) 
generally do not find a significant difference in treatment 
outcomes between retropubic and transobturator slings. 
Slings placed in a retropubic position may confer bet-
ter long-term outcomes, although data supporting these 
findings are limited. Complication rates vary between the 
sling techniques, with retropubic slings generally confer-
ring a slightly higher risk of voiding/bladder storage issues 
post-procedure compared to increased leg/groin pain 
with transobturator slings, although in general, complica-
tions rates are low with both.85-87

Single-incision slings vs. retropubic and 
transobturator slings
A recent pragmatic, non-inferiority RCT comparing 
single-incision slings to transobturator/retropubic slings 
found that single-incision slings were non-inferior with 
respect to patient-reported outcomes at three years;88 
however, long-term data demonstrating the efficacy 
and safety of single-incision slings are lacking. As such, 
Health Canada considers single-incision slings as a novel 
treatment for SUI and patients should be counselled 
appropriately regarding this treatment modality.89 
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█  RECOMMENDATION 18
In some situations, either the retropubic MUS (for 
example, a prior failed MUS) or the transobturator 
MUS (for example, with a renal transplant or com-
plex retropubic anatomy, such as after a neobladder) 
may be preferrable (Clinical principle).

█  RECOMMENDATION 19
Physicians may offer single-incision slings for the 
index patient; however, patients should be informed 
that long-term data on this procedure is lacking 
(Weak recommendation, Moderate quality of evidence).

WHAT IS THE ROLE OF AUTOLOGOUS 
FASCIAL SLINGS IN TREATING FSUI?
The autologous fascial sling (AFS) has been used to treat 
FSUI for almost 100 years. The most used technique 
was described by be offered by Dr. McGuire, wherein 
a segment of rectus fascia or fascia lata (approximate-
ly 10x2 cm) is placed under the urethrovesical junc-
tion. Sutures through the ends of the sling are passed 
through the space of Retzius and tied over the supra-
pubic abdominal fascia.89 This results in dynamic support 
and static elevation of the bladder neck. 

The unique risks related to this procedure are 
due primarily to the fascial harvest (wound infection, 
seroma, hernia) and the mechanism of action, where 
a degree of obstruction increases the risk of urinary 
retention or voiding dysfunction.90,91 Sling implantation 
requires a degree of experience to place and tension 
the sling properly. This is critical to success and avoid-
ing urinary retention/voiding dysfunction. Methods of 
tensioning, such as using a Q-tip in the urethra and 
tying the sling so that it is elevated to 0–10 degrees, 
tying the sutures with a rigid cystoscope in place and 
tilted down 20–30 degrees, or tying the knot over 
two-three fingers placed on the abdominal wall have 
been described.

Outcomes are generally similar to MUS and slight-
ly superior to Burch colposuspension procedures.92 
Authors have reported using a smaller piece of fascia 
(“sling-on-a-string”) with equivalent results to the trad-
itional fascial harvest.93 

█  RECOMMENDATION 20
AFS may be offered to index patients with SUI 
following a careful informed consent process (Weak 
recommendation, Weak quality of evidence). 

█  RECOMMENDATION 21
Patients who desire (or have a medical reason) 
to avoid mesh-based procedures and non-index 
patients, such as those without evidence of hyper-
mobility (for example, those who have failed previ-
ous SUI procedures), those with previous mesh 
complications, patients undergoing complex repairs 
(such as concomitant fistula/urethral diverticulum 
repair), and those with neurologic diseases who 
use clean intermittent catheterization and require 
a compressive sling may be offered an AFS over a 
mesh MUS (Clinical principle).

WHAT IS THE ROLE OF RETROPUBIC 
COLPOSUSPENSION IN TREATING FSUI?
A retropubic colposuspension (most commonly Burch 
colposuspension) is performed by placing sutures in 
the paravaginal fascial lateral to the urethra to stabil-
ize the bladder neck and proximal urethra in a fixed 
retropubic position; it can be performed either open or 
laparoscopically.94 These surgeries have reported cure 
rates of 69–88% in women with SUI over 1–5 years.95 

In the index patient, retropubic colposuspension has 
inferior outcomes compared to pubovaginal slings in 
several studies (RR of failure of 1.35, 95% CI 1.11–
1.64 with medium-term followup); the same Cochrane 
review suggested that colposuspension outcomes were 
similar to MUS. There may be a higher risk for future 
prolapse surgery after retropubic colposuspension 
compared to pubovaginal or MUS procedures (3.3% 
vs. 1.1%, p=0.01).96 This is balanced with a lower risk 
of voiding dysfunction (2% vs. 14% p<0.001), UTI (32% 
vs. 48%), and retention (OR 0.13, 95% CI 0.05–0.30) 
compared to the pubovaginal sling.97,98 

Contraindications to retropubic colposuspension 
include inadequate vaginal length or mobility of vaginal 
tissues (which may be due to prior vaginal surgery, 
radiotherapy, or prior vaginal incontinence procedures) 
or inability to safely access the retropubic space. The 
efficacy of retropubic colposuspension relies on ureth-
ral mobility; thus, it is not recommended for patients 
with ISD.99

█  RECOMMENDATION 22
Retropubic colposuspension may be offered to 
index patients with SUI following a careful informed 
consent (Weak recommendation, High quality of 
evidence).
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█  RECOMMENDATION 23
Retropubic colposuspension should be offered to 
appropriate patients: 1) who are undergoing laparot-
omy/laparoscopy for concomitant abdominal surgery; 
2) who have limited vaginal access or ability to pos-
ition in lithotomy; or 3) who are unwilling or unable 
to have a MUS or AFS procedure (Clinical principle).

HOW SHOULD THE PATIENT WITH 
STRESS-PREDOMINANT MIXED 
INCONTINENCE BE COUNSELLED PRIOR 
TO OPERATIVE INTERVENTION? 
MUS offer high cure rates for the SUI component of 
MUI; however, overall subjective cure rates are low 
in women with MUI (56%); cure of the urge urinary 
incontinence (UUI) occurs in 30–85% initially, however, 
the UUI often recurs over time.100 Preoperative coun-
selling is of utmost importance to discuss the patient’s 
treatment goals and set realistic expectations, since 
the persistence of UUI may lead to dissatisfaction with 
procedural results.101 

De novo OAB arises following approximately 9% 
of MUS surgeries, and pre-existing urgency persists in 
15–70%.100,102 Old age, obesity, parity, nocturia, and 
OAB-related preoperative UDS findings, such as det-
rusor overactivity and low bladder capacity, have been 
suggested as risk factors.103,104 Therefore, when invasive 
therapy is being considered, UDS may help pre-inter-
vention counselling and decision-making. 

A pragmatic, individualized approach is necessary 
for women with MUI that will likely involve a com-
bination of OAB and SUI treatment modalities.105 As 
medical therapy for OAB can be easily discontinued if 
women experience side effects or lack of efficacy, it is 
a logical starting point for women with MUI, although 
efficacy is quite low among those with a strong stress-
predominant incontinence history.106,107 Surgical correc-
tion of SUI is recommended for the management of 
stress-predominant MUI.108 The patient needs to clearly 
understand that the surgical procedure is designed to 
treat the stress component, that the overall cure/satis-
faction rate is lower, and that they may need further 
treatment for UUI postoperatively.107

HOW SHOULD A YOUNG WOMAN 
WHO DESIRES TO HAVE CHILDREN IN 
THE FUTURE BE COUNSELLED ABOUT HER 
TREATMENT OPTIONS FOR SUI?
The prevalence of lower urinary tract symptoms in 
nulliparous women ranges from 8–32%, with 7% docu-
menting significant bother.109 Younger women are often 

interested in managing their SUI in their reproductive 
years. Treatment for these women should begin with 
non-surgical modalities, as outlined in Table 2. PFMT 
can reduce urinary incontinence during pregnancy and 
after delivery; for example, at 36 weeks, 32% of patients 
doing PFMT reported urinary incontinence compared 
to 48% of those who were not.110-112 

Despite historical teaching, there is minimal evidence 
to support withholding surgical correction of SUI in 
patients contemplating future pregnancies. Studies have 
documented good continence outcomes in women 
who deliver following MUS, and many of these women 
also experienced satisfactory continence throughout 
pregnancy.113-116 Similarly, one retrospective study on 
patients with a previous pubovaginal sling demonstrated 
unchanged incontinence in eight out of nine women 
post-delivery.117 Rare complications, such as urinary 
retention, may occur, with one case study documenting 
the need for mesh transection during pregnancy due 
to refractory urinary retention.116 

█  RECOMMENDATION 24
Physicians should employ shared decision-making 
and offer appropriate conservative and surgical op-
tions to women who are not done their childbear-
ing (Clinical principle).

HOW IS FEMALE SEXUAL FUNCTION 
IMPACTED BY FSUI AND ITS 
TREATMENTS?
Sexual function is an important aspect of well-being, 
and some women undergoing treatment for SUI do so 
in the hope that it will improve their sexual function. 
Improvements are believed to be due to the cessa-
tion of coital incontinence, reduction in anxiety, and 
improved self-image.118 

In a secondary analysis from the data obtained from 
the original SISTEr and TOMUS trials, the relationship to 
postoperative sexual function of 924 women who had 
undergone one of the four standard surgical interven-
tions for SUI (Burch colposuspension, AFS, retropubic 
and transobturator slings) was evaluated. The authors 
concluded that there is an overall clinically meaningful 
improvement in sexual function two years after anti-
incontinence surgery, independent of the type of pro-
cedure performed;119 however, a systematic review and 
meta-analysis, which included 18 studies and analyzed 
1578 women, reported unchanged sexual function after 
surgery for a majority of patients (55.5%), and it did 
not report a difference between the retropubic and 
transobturator sling approaches.120 
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Worsening of sexual function after MUS is less com-
mon but possible. The surgery can lead to adverse 
effects, such as altered clitoral blood flow, modified 
vaginal anatomy (fibrosis, cord effect, narrowing), de 
novo dyspareunia, or genital discomfort for the male 
partner (hispareunia).121 Some anecdotal cases of 
anorgasmia have even been described after retropubic 
sling, hypothetically explained by trauma or irritation of 
the dorsal nerve of the clitoris during passage of the 
trocar.122 Data on the effect of bulking agents on overall 
sexual health is limited. 

█  RECOMMENDATION 25
Physicians should counsel patients that sexual 
function after FSUI surgery may improve or remain 
the same, and there is a risk of uncommon com-
plications that can negatively affect sexual function 
(Clinical principle).

HOW SHOULD A WOMAN WHO 
DEMONSTRATES AN ABDOMINAL 
VOIDING PATTERN BE COUNSELLED 
ABOUT HER TREATMENT OPTIONS FOR 
FSUI?  
See online Appendix for the supporting text for the 
recommendations.

█  RECOMMENDATION 26
Patient with Valsalva voiding considering surgical 
interventions for FSUI should be counselled on a 
possible increased risk of urinary retention/worsen-
ing voiding dysfunction after surgery, and a possible 
delayed return to baseline voiding (Clinical principle).

█  RECOMMENDATION 27
Physicians should not rely on preoperative 
urodynamic parameters to predict postoperative 
voiding dysfunction (Weak recommendation, Low qual-
ity of evidence).

HOW SHOULD A WOMAN WITH 
URETHRAL DIVERTICULUM AND HISTORY 
OF SUI BE COUNSELLED ABOUT 
TREATMENT OPTIONS FOR SUI?  
See online Appendix for the supporting text for the 
recommendations.

█  RECOMMENDATION 28
If a physician identifies a urethral diverticulum (UD) 
during the workup of FSUI, it should be excised 
transvaginally before surgically addressing the FSUI 
component123 (Clinical principle).

█  RECOMMENDATION 29
If a woman has significant preoperative SUI (not 
postvoid dribbling), the physician may offer simul-
taneous urethral diverticulectomy and a non-mesh 
incontinence procedure; however, there is a limited 
role for an anti-incontinence surgery to prevent 
de novo SUI, as approximately 60% of patients will 
have resolution of de novo SUI over time124 (Clinical 
principle).

HOW SHOULD RECURRENT FSUI AFTER 
MUS BE INVESTIGATED AND MANAGED?
Approximately 5% of patients by 5–10 years will go on 
to repeat surgical intervention for SUI.125-131 Proposed 
risk factors for failure include prior SUI surgery, more 
severe incontinence, older age, high BMI, ISD, mixed 
incontinence, type of sling (single-incision and transob-
turator MUS vs. retropubic slings), and surgical centre 
volume.125,127,128,132-137 

In patients presenting with incontinence and a his-
tory of prior MUS surgery, one must first determine 
the nature of the incontinence (stress or urge, mixed, 
or overflow incontinence).  The patient is re-evaluated 
with a careful history and examination. It is important to 
confirm that SUI was present prior to the original surgery 
and to review the operative records; the degree and 
duration of success following the initial MUS should be 
determined. One should next rule out complications of 
previous surgery, such as obstruction or mesh exposure. 
UDS and cystoscopy are usually necessary.

Management in all cases begins with establishing the 
patient’s goals of treatment, reinforcing conservative 
measures, and addressing any modifiable risk factors 
and/or coexisting OAB. Patients should be offered 
PFMT and/or a pessary trial.138 For patients interest-
ed in surgical management, a shared decision-making 
approach should be undertaken according to the 
algorithm proposed in Figure 1. Details of individual 
treatments are available in the full version online. No 
high-quality studies allow comparison of different treat-
ments as secondary treatments, so guidance is based on 
the expert opinion of the panel and other authors and 
organizations.132,139-144 Salvage surgery may be associ-
ated with lower success rates, especially in those with 
more bothersome symptoms, and higher surgical risk 
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than primary surgery.145-148 Referral to a tertiary center 
should be considered on an individual basis.144

WHAT IS THE APPROPRIATE 
MANAGEMENT OF URINARY RETENTION 
AFTER SURGERY FOR FSUI?
Postoperative urinary retention following surgery for 
FSUI occurs in 2.5–43% of cases.149  Predictive factors 
may include older age, preoperative UDS findings of 
detrusor underactivity and Valsalva voiding (which may 
be available, particularly for the non-index FSUI patient 
that undergoes UDS) , intraoperative fluid administration 
≥750 mL and bladder volume ≥270 mL on entry to the 
post-anesthesia care unit, but not anesthetic type.150-152  

Initial management involves immediate catheteriza-
tion followed by a trial of void. The incidence of pos-
toperative urinary retention beyond four weeks is low 
(2–4%). Options for managing continued postopera-
tive urinary retention include indwelling or intermit-
tent catheterization, reopening the vaginal incision and 
pulling down on the sling, loosening the sling sutures, 
sling incision, or partial sling removal with urethrolysis.  

Some authors advocate for early incision of the sling, 
as this leads to decreased retention rates and reversal of 
associated urgency symptoms; this is also associated with 
minimal morbidity.153 Other experts advocate for loos-
ening the sling within one week of insertion.153  Five-year 
outcomes of transection of MUS for postoperative urin-
ary retention led to 73.9% continence rate, better flow, 
higher voided volumes, and lower residual volumes in 
23 patients.154 In a study comparing sling incision to inter-
mittent catheterization for urinary retention, those who 
underwent transection of the sling were less likely to have 
a stress incontinence and had better QoL outcomes.155  

█  RECOMMENDATION 30
Physicians should manage postoperative urin-
ary retention after FSUI surgery with 1–2 days of 
catheterization and a repeat trial of void. In patients 
who have continued postoperative urinary reten-
tion, early sling loosening (within one week) or sling 
incision (at 4–6 weeks) is recommended when pos-
sible (Clinical principle).

HOW SHOULD WORSENING/NEW OAB 
AFTER SLING SURGERY BE MANAGED? 
OAB symptoms are common after sling surgery and 
can have a negative impact on patient’s QoL. Patients 
with MUI can experience persistence or aggravation 
of OAB symptoms, whereas patients with pure SUI 
can develop de novo urgency with or without UUI. 

The pathogenesis of de novo OAB remains unclear, 
the time frame of symptom onset can be quite variable, 
and, in some patients, symptoms can arise even several 
years after surgery.

When facing new/worsening OAB after surgery, 
initial evaluation should attempt to rule out an under-
lying reversible etiology (Table 6).103 Surgical treatment 
of any remediable conditions was reported in 28–64% 
of patients.156 If no remediable cause is found, the initial 
management of worsening/new OAB is essentially the 
same as idiopathic OAB.106

In relation to type of MUS , the incidence of de 
novo OAB was 9.7% for mini-slings, 8.7–11.2 % for 
transobturator, and 9.8% for retropubic slings, with no 
significant differences between groups.102 The incidence 
of de novo urgency was 0–29% for retropubic MUS, 
0.7–25% for transobturator MUS, and 4.3–12.2% for 
single-incision MUS.157

Risk factors for the development of de novo OAB 
include older age, early bladder sensation, lower bladder 
capacity, elevated detrusor pressure, and preoperative 
urgency.103,158,159 Although not required preoperatively 
for most patients, UDS may aid the surgeon to iden-
tify risk factors for worsening/new OAB and improve 
patient counselling prior to surgery.

In cases where refractory OAB symptoms develop 
following SUI surgery and cannot be controlled with 

Figure 1.  Suggested management approach for isolated residual or recurrent female stress urinary incontinence (FSUI) follow-
ing a single prior midurethral sling (MUS). AUS: artificial urinary sphincter; OAB: overactive bladder.

All patientswith 
recurrent or 

residual FSUI 
after a MUS

Subjective mild–moderate Subjective moderate–severe

Periurethral bulking Wants least invasive 
option and accepts lower 

likelihood of cure

Retropubic MUS

Wants highest likelihood of 
cure and accepts longer 

recovery time

Pubovaginal sling
Alternatives:
Open/minimally invasive
colposuspension
AUS (rare)

Modify risk factors
Optimize conservative management

Treat any OAB ± voiding dysfunction

Offer pelvic physio, pessary trial

Fails conservative management and desires 
intervention

Degree of leakage

  



96 CUAJ  •  APRIL 2024  •  VOLUME 18, ISSUE 4  

Carlson et al

conservative management, a sling incision may be con-
sidered in select patients. The exact timing of such 
intervention is highly subjective and not well-guided 
by present literature. Of patients receiving sling inci-
sion primarily for refractory OAB, a 60% symptomatic 
cure rate was reported in retrospective analyses;160 
however, appropriate preoperative patient counsel-
ling is paramount, as 60–70% of patients experienced 
recurrent SUI.

█  RECOMMENDATION 31
Physicians may offer a sling incision in select 
patients with OAB following sling surgery, including 
those with bladder outlet obstruction or refractory 
OAB symptoms (Weak recommendation, Low quality 
of evidence).

HOW SHOULD PAIN AFTER 
TRANSVAGINAL MUS BE INVESTIGATED 
AND MANAGED? 
Evaluation of women experiencing pain after MUS 
begins with a detailed history, including the type of 
procedure performed (ideally by obtaining the operat-
ing room report) and documenting if incontinence has 
resolved/reoccurred.161 Questions regarding the mus-
culoskeletal system (hips, back, and pelvis), bowel func-
tion, and menstrual cycles, if relevant, are necessary.161 
Pain should be described as accurately as possible and 
its timing in relation to insertion of the MUS needs to 
be determined.156 

Patients require a focused abdominal, pelvic, and 
perineal examination, including palpation of the mid-

pubis, groin/thigh crease, and vaginal course of the 
MUS. A cystoscopy is required to rule out any blad-
der/urethral mesh exposure. Imaging with magnetic 
resonance imaging or a transperineal or transvaginal 
ultrasound may help locate the mesh tract but are 
optional and may not change management.162

Initial treatment should be conservative. PFMT (if 
there is a myofascial component), heat, non-steroidal 
anti-inflammatory drugs, muscle-relaxants, amitriptyl-
ine, neuromodulatory medications (such as gabapentin 
or pregabalin), and a trial of local block using a com-
bined steroid and local anaesthetic agent can be con-
sidered.163,164 

Partial or complete surgical removal of mesh may 
be considered if there is no or minimal improve-
ment after trial of conservative measures; however, 
this should be performed in experienced centers. 
Preoperative counselling should highlight the fact that 
despite improved symptoms for approximately 75% 
of well-selected patients, some degree of pain may 
remain and recurrence of SUI is common.163 A recent 
systematic review found no difference between partial 
or total mesh removal regarding improvement in pain 
outcomes, with a postoperative risk of recurrent SUI 
lower with partial vs. total mesh removal.165,166 

WHAT IS THE RISK OF VAGINAL MESH 
EXPOSURE OR EXTRUSION AFTER MUS? 
HOW SHOULD IT BE MANAGED?
According to the International Urogynecological 
Association (IUGA)/ICS Joint Terminology and 
Classification Report, vaginal complications can range 
from an epithelial separation to larger exposure or 
extrusion of mesh. When there is no epithelial sep-
aration, the terms prominence (e.g., due to wrinkling or 
folding), epithelial penetration (without epithelial sep-
aration), or contraction (shrinkage) can be used. An 
exposure is a condition of displaying, revealing, exhib-
iting, or making accessible (e.g., vaginal mesh visualized 
through separated vaginal epithelium). An extrusion is 
passage gradually out of a body structure or tissue.167 

In a Cochrane review of 31 trials, the rates of 
MUS vaginal erosion/exposure/extrusion was low, 
with 24/1000 instances with the transobturator route 
compared to 21/1000 with the retropubic route (RR 
1.13, 95% CI 0.78–1.65; 31 trials, 4743 women; moder-
ate quality evidence).69 These complications continue 
to present over time, with studies showing they can 
present even years after the initial surgery. Possible risk 
factors are trocar injury, longer vaginal incision, bleeding, 
diabetes, older age, and smoking.168,169  

Table 6. Suggested investigations and potential 
etiologies to new/worsening OAB following SUI 
surgery
Investigation Possible etiology causing OAB

History and physical Constipation
Local hematoma

Urinalysis ± urine culture Urinary tract infection

Cystoscopy Surgical complication 
Foreign body
Mesh exposure/stone formation in 
urethra or bladder

Uroflow/Postvoid residual Urinary retention

Urodynamics Bladder outlet obstruction
Dysfunctional voiding
Impaired detrusor contractility

OAB: overactive bladder; SUI: stress urinary incontinence.
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Other factors that may prevent poor wound heal-
ing can predispose to vaginal exposure, such as pre-
vious radiation, scar tissue, severe atrophy, immuno-
suppression, and collagen or autoimmune disorders. 
Preoperative vaginal estrogen does not impact the 
incidence of mesh exposure.170,171 Minimizing the risk 
of mesh exposure perioperatively involves careful tis-
sue handling, hemostasis, minimal tension, and careful 
inspection for vaginal mucosa perforation.

Patients presenting with this problem should be 
evaluated with a careful pelvic exam and cystoureth-
roscopy. When possible, old operative reports should 
be requested. Observation and non-surgical manage-
ment with local estrogen therapy (6–12 weeks) can be 
offered to small, minimally symptomatic mesh exposures 
(although rates of cure with this approach are low).

Local excision in the office can be attempted for 
small, easily visible exposures. Larger or more symp-
tomatic extrusion should be addressed surgically.172 A 
retrospective cohort study found that partial sling exci-
sion of the suburethral portion and vaginal repair have 
better outcomes, with less recurrence of sling exposure 
compared with simple closure.173 Complete removal for 
mesh exposure resulted in higher rates of postoperative 
SUI compared to partial removal.166

WHAT IS THE RISK OF MESH EXPOSURE 
IN THE URINARY TRACT AFTER MUS? 
HOW SHOULD IT BE MANAGED? 
This complication can present years after sling place-
ment, and in some cases, may be asymptomatic and dis-
covered incidentally (suggesting that this complication 
is likely under-detected). Symptoms such as frequent 
UTIs, hematuria, urethral pain, and lower urinary tract 
symptoms are common presentations.174 A Cochrane 
review of MUS outcomes found little evidence of this 
complication in the identified randomized trials, and 
estimated that urinary mesh exposure occurs in <1% 
of women.69 The risk factors specifically related to urin-
ary exposure of mesh are not well-defined; however, 
technical mistakes during the procedure, such as placing 
the MUS in the setting of a urethral injury, improper 
urethral dissection, lack of intraoperative cystoscopy, or 
excessive sling tension may be significant.175

The optimal management of these complications is 
not well-defined. Endoscopic intervention is suitable 
when there is no significant tissue infection, fistula, or 
other associated mesh complications (such as diffuse 
vaginal/pelvic pain or vaginal exposure); this approach 
has low morbidity and excellent success rates of 92% 
in well-selected patients.176,177 

Transvaginal mesh removal and urethral repair is 
an alternative treatment approach that is likely associ-
ated with more potential morbidity and a higher risk 
of post-procedure stress incontinence.165,178 To lessen 
morbidity, a staged primary endoscopic excision/release 
may be considered prior to open transvaginal excision. 
In most cases, management of this complication should 
be referred to an appropriate specialist with experience 
managing transvaginal mesh complications. 

SHOULD YOU REMOVE/REVISE A SLING 
IN A WOMAN WITH REPEATED UTIS 
AFTER MUS OR AFS?
New-onset, repeated UTIs occur in 2–7% of women 
after a MUS, and older age and post-MUS urinary 
retention are significant risk factors.79 If a patient had 
recurrent UTIs prior to SUI surgery and the same pat-
tern continues, then logically revising the sling is unlikely 
to help. A few things must be addressed if the recurrent 
UTIs are new: 

1. Is the patient obstructed?  
2. Is there any evidence of mesh exposure into 

the urinary tract? 
Once obstruction and mesh exposure have been 

ruled out, guidelines-based repeated UTI treatment and 
prevention strategies should be employed.179 

█  RECOMMENDATION 32
Due to the potential operative risks of sling removal 
and the high likelihood of FSUI recurrence, phys-
icians should not recommend sling removal for 
repeated UTIs in the absence of confirmed related 
complications (such as obstruction or mesh expos-
ure) (Strong recommendation, Low quality of evidence). 

DOES THE USE OF MESH-BASED MUS 
CAUSE AUTOIMMUNE DISEASES OR 
CANCER? 
See online Appendix for the supporting text for the 
recommendation.

█  RECOMMENDATION 33
Physicians should counsel patients who ask that 
there is no evidence mesh MUS are associated with 
an increased risk of cancer or autoimmune disease 
(Clinical principle).
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