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Mixed Urinary Incontinence: 
Strategic Approach

Steven J. Weissbart and Ariana L. Smith

 Case Scenario

A 62-year-old woman complains of multiple 
daily episodes of urinary incontinence that occur 
with preceding urgency as well as during exer-
tion. She finds the incontinence bothersome. Her 
examination is within normal limits, and she has 
not been previously treated for incontinence.

 Introduction

Mixed urinary incontinence (MUI) is defined by 
the International Continence Society (ICS) as 
“the complaint of involuntary leakage associated 
with urgency and also with exertion, effort, 
sneezing or coughing” [1]. MUI can also be 
defined by the presence of both detrusor overac-
tivity (DO) and stress urinary incontinence (SUI) 
on urodynamics. Data from the Nurses’ Health 
Study demonstrated that among women with 

incontinence, 22% experience MUI, 51% experi-
ence SUI, and 27% experience urgency urinary 
incontinence (UUI) [2]. The prevalence of MUI 
has been shown to increase with age, and clini-
cians will likely care for more women with MUI 
as the population ages [3, 4]. MUI can cause a 
considerable impact on health-care-related qual-
ity of life, and research has indicated that women 
with MUI are actually more bothered by their 
incontinence compared to women with pure SUI 
or pure UUI [5, 6].

Management of MUI can be challenging 
for numerous reasons. Women with MUI rep-
resent a heterogeneous population and may 
have stress-predominant symptoms, urgency-
predominant symptoms, or equal stress- and 
urgency-predominant symptoms. In fact, it is hard 
to universally characterize patients with MUI, 
and patients may be labeled differently according 
to the definition of MUI used [7, 8]. Additionally, 
women with MUI may have varying treatment 
goals and different comorbidities, such as pelvic 
organ prolapse, that may complicate manage-
ment. Furthermore, the pathophysiology of MUI 
is unclear [9–11], and treating one component of 
MUI (i.e., the urgency component or the stress 
component) may potentially improve or worsen 
the other component of the incontinence. Lastly, 
in comparison to women with either pure SUI 
or pure UUI, women with MUI appear to have 
higher rates of surgical treatment failure [12]. 
For these reasons, MUI patients have often been 
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excluded from treatment trials for SUI- and UUI- 
directed therapies further limiting the informa-
tion on therapy effects in the MUI population. 
Therefore, management of women with MUI is 
typically performed on a case-by-case basis, with 
several reasonable treatment strategies available 
(Fig. 8.1). In this chapter, we review the manage-
ment of MUI.

 How to Approach (Order 
of Addressing Components)

An appropriate history and physical examination 
are important first steps in the evaluation of 
women with MUI.  While the evaluation of 
women with pelvic floor dysfunction was dis-
cussed in Chap. 1, as a review, the patient history 
of women with MUI should capture the timing of 
incontinence episodes and the degree of bother 
associated with the incontinence. Specifically, 
women should be asked whether the incontinence 
episodes occur during exertional activities, such 
as laughing or coughing, or are preceded by 
urgency. Women should also be asked about any 
incontinence episodes that may occur without 
awareness (i.e., insensible incontinence) [13]. A 
thorough history on the situation and triggers of 
incontinence is critical in this population as many 
patients find it challenging to differentiate stress 

and urgency symptoms. Clinicians should ask 
about the use of protective pads and how many, if 
any, are used throughout the day. The presence of 
associated urinary symptoms, such as hematuria, 
dysuria, and obstructive voiding symptoms, 
should also be assessed as well as the presence of 
vaginal bulge/prolapse symptoms and bowel 
symptoms, such as fecal incontinence. Clinicians 
should ask about prior treatment history, such as 
prior midurethral sling placement and/or pro-
lapse repair (and if mesh was used). A bladder 
diary can be very useful in assessing patients 
with MUI, and several validated urinary symp-
tom questionnaires, such as the Medical, 
Epidemiological, and Social Aspects of Aging 
(MESA), Questionnaire for Urinary Incontinence 
Diagnosis (QUID), Urinary Distress Inventory-6 
(UDI-6), and 3 Incontinence Questions (3IQ), are 
available that may help assess patients with MUI.

Physical examination should include both a 
pelvic and focused neurologic exam. During pel-
vic examination, the clinician should assess for 
urethral hypermobility or scarring (i.e., fixed ure-
thra), as well as assess for the presence of pelvic 
organ prolapse, vaginal atrophy, or other con-
comitant pelvic pathology. A cough stress test 
with a full bladder can help clinicians demon-
strate SUI. Specifically, leakage associated with 
hypermobility, leakage in the absence of 
 hypermobility, or cough-induced urgency with 

UUI controlled but
SUI still bothersome

UUI Predominant or UUI=SUI

MUI

Conservative management

UUI medications

UUI interventions

SUI interventions

SUI treatments

• Behavioral modification
• Pelvic floor muscle training

• Antimuscarinics
• Beta-3 agonists
• Imipramine/Duloxetine (off-label)

• Sacral neuromodulation
• OnabotulinumtoxinA injection
• Percutaneous tibial nerve stimulation

• Urethral bulking
• Midurethral sling
• Pubovaginal sling

Fig. 8.1 Mixed urinary 
incontinence treatment 
algorithm from [76]. 
(Reused with permission 
© Springer Nature)
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delayed leakage may be demonstrated. Urine 
analysis should be conducted to assess for infec-
tion. Measurement of post-void residual (PVR) 
urine volume is important to assess for the pres-
ence of incomplete emptying, which may worsen 
urinary incontinence.

Ultimately, after the history and physical 
exam are completed, an attempt should be 
made to categorize the patient as having 
stress- predominant MUI, urgency-predominant 
MUI, or equal stress- and urgency-predominant 
MUI.  Additionally, the clinician should deter-
mine which component of incontinence is most 
bothersome to the patient. Unfortunately, in 
women with MUI, there is no Level 1 evidence 
available to guide clinicians in deciding whether 
to first treat the stress component or the urgency 
component of MUI [14]; one randomized trial 
investigating the best first treatment of MUI (sur-
gical versus non-surgical therapy) was stopped 
prematurely in March 2009 due to poor enroll-
ment (MIMOSA) [15], and a second randomized 
trial Effects of Surgical Treatment Enhanced with 
Exercise for Mixed Urinary Incontinence 
(ESTEEM) was completed, but analyses are not 
yet available [16]. Therefore, we typically begin 
treatment by counseling patients with MUI on 
available treatment options and encouraging 
them to begin treatment with the most conserva-
tive therapy for the component of incontinence 
that is most bothersome to them.

Conservative treatment for women with MUI 
includes fluid modification, weight loss, pelvic 
floor muscle training, and pessary placement. 
Research has demonstrated that fluid reduction 
can improve urinary frequency and incontinence 
episodes [17]. Although it may be difficult for 
patients to reduce their fluid intake by large vol-
umes, patients may experience a benefit from a 
25% reduction in fluid intake [18]. Pelvic floor 
muscle training is another efficacious treatment 
for MUI [19] as a Cochrane review specifically 
demonstrated that pelvic floor muscle training 
was an effective first-line therapy for all forms of 
incontinence [20]. Appropriate education from a 
nurse, the addition of biofeedback, and even vir-
tual reality may be helpful when performing pel-
vic floor muscle training for women with MUI 

[21–23]. Weight loss is another conservative 
management option for women with MUI. Subak 
et al. randomized 338 women with urinary incon-
tinence to a 6-month weight loss program (includ-
ing diet and exercise along with behavioral 
modification) or to a structured education pro-
gram and found that a higher proportion of 
women assigned to the weight loss program had 
a clinically relevant reduction in both SUI and 
UUI episodes [24]. Pessary placement is also a 
reasonable first-line therapy for women with 
MUI. Donnelly et al. reviewed the efficacy of a 
pessary for 239 women with SUI or MUI and 
found that half of the women fitted with a pessary 
continued to use it at 6  months [25]. The 
Ambulatory Treatments for Leakage Associated 
with Stress Incontinence (ATLAS) trial was a 
three-arm randomized trial comparing a pessary, 
behavioral therapy, and combination therapy 
(pessary and behavioral therapy) for women with 
SUI (although 54% of women in the trial had 
MUI). At 12 months of follow-up, 50% of women 
assigned to the pessary arm were satisfied with 
the treatment [26].

Pharmacotherapies can also be an effective 
treatment for women with MUI [27]. For women 
with MUI who have bothersome urgency, anti-
cholinergic and/or beta-3 agonist therapy can be 
initiated. Staskin and Te investigated the efficacy 
of solifenacin in patients with MUI and found a 
reduction in incontinence episodes in patients 
taking solifenacin compared to placebo with over 
40% of patients taking solifenacin regaining con-
tinence after 12 weeks of therapy [28]. Kelleher 
et  al. investigated the efficacy of solifenacin in 
women with MUI and found that once-daily soli-
fenacin was as effective and as tolerated in 
women with MUI as compared to pure UUI [29]. 
This finding was similar to that of a previous trial 
by Kreder et al. that found that tolterodine was as 
effective in reducing incontinence episodes in 
patients with MUI as compared to patients with 
pure UUI [30]. The MERIT (Mixed Incontinence 
Effectiveness Research Investigating Tolterodine) 
trial demonstrated that women with MUI taking 
tolterodine experienced a considerable improve-
ment in UUI episodes (−12.3) compared to 
 placebo (−8) [31]. Interestingly, data suggests 
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that the presence of SUI does not appear to 
diminish the efficacy of anticholinergics in 
patients with overactive bladder (OAB) unless 
there is more severe SUI [32], and it has been 
reported that women with MUI taking anticholin-
ergics may overall experience an approximately 
50–60% reduction in the urgency component of 
their incontinence [10].

A trial of vaginal estrogen may be helpful for 
women with MUI, though research has provided 
conflicting evidence on the use of vaginal estro-
gen. One meta-analysis suggested that vaginal 
estrogen was efficacious for SUI [33], while a 
different review suggested efficacy for the symp-
toms of urinary urgency and frequency [34]. 
Duloxetine is a serotonin-norepinephrine reup-
take inhibitor that may be an attractive pharma-
cotherapy for the treatment of MUI as it has been 
shown to improve bladder relaxation and also 
increase outlet resistance. Bent et al. randomized 
588 women with MUI to either duloxetine or pla-
cebo and found women receiving duloxetine had 
a larger median reduction in incontinence epi-
sode frequency (60% versus 47%) compared to 
women receiving placebo [35]. It should be noted 
that duloxetine is not FDA approved for urinary 
incontinence treatment. Aside from duloxetine, 
the tricyclic antidepressant, imipramine, is 
another medication that have been used for MUI 
treatment but is not FDA approved for this indi-
cation [36].

Unfortunately, many patients with MUI may 
experience bothersome incontinence that is 
refractory to conservative and oral pharmacother-
apies. After the above treatments have been dis-
cussed/attempted and more advanced options 
such as surgery are being considered, it must be 
decided whether to proceed with treating the 
stress component of MUI versus the urgency 
component of MUI. For women with MUI who 
are mostly bothered by SUI symptoms, surgical 
therapy using synthetic midurethral sling place-
ment or autologous fascial sling placement 
appears to be a reasonable treatment option (as 
discussed below) [37]. Urethral bulking agents 
also appear to be a reasonable treatment options 
for women with MUI who have bothersome SUI 
symptoms and are frail and/or decline urethral 

sling placement [38]. For women with MUI who 
are more bothered by refractory urgency and 
UUI, we discuss all third-line OAB treatment 
options as described by the AUA OAB guideline 
including onabotulinumtoxinA, sacral neuro-
modulation (SNM), and tibial nerve stimulation 
[39]. In women with equally bothersome stress 
and urgency symptoms, it can be difficult to 
determine which component to treat first. We 
counsel these patients extensively on the goals of 
each treatment modality and present the advan-
tages and disadvantages of each. We also con-
sider other factors, such as urodynamic findings 
(as described below), in determining a treatment 
plan.

 Pros and Cons of Each Approach

 Treating the Stress Component First
After conservative therapies have been exhausted, 
addressing the stress component of MUI first is 
advantageous for several reasons. Research has 
suggested that stress incontinence events may 
lead to urgency incontinence events, and, thus, 
treating SUI may actually improve UUI. In a rat 
model, Jung et al. showed that urethral perfusion 
modulated the micturition reflex and suggested 
that SUI can induce DO [40]. In examining 
30-day bladder diary data among 35 women with 
MUI, Minassian et al. found that a stress activity 
preceded 52.5% of UUI episodes and that 69% of 
women reported stress-induced UUI [41]. 
Therefore, initially treating SUI may potentially 
help to resolve urgency and UUI in patients with 
MUI in addition to SUI symptoms.

Numerous trials have demonstrated that SUI 
surgery is efficacious in women with MUI as it 
can treat both the SUI and urgency symptoms. 
Duckett and Tamilselvi reported on 51 women 
with urodynamic evidence of both DO and SUI 
who underwent tension-free vaginal tape (TVT) 
placement and found that 47% were objectively 
cured of DO, 63% reported subjective cure of 
urgency symptoms, and SUI was cured in 92% 
[42]. Abdel-Fattah et al. analyzed data from 83 
women with stress-predominant MUI who 
 underwent transobturator tension-free vaginal 
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tape (TOT) placement and found a patient-
reported success rate of 75% and an objective 
cure rate of 90% [43]. Of note, urgency and 
UUI resolved after TOT placement in over 50% 
of women in their study. Jain et al. conducted a 
systematic review examining the effectiveness 
of midurethral slings specifically in women 
with MUI [37]. Among the seven prospective 
studies included in their review, they found an 
overall subjective cure of 56.4% at 35 months 
of follow-up. Following midurethral sling 
placement, they also found an overall cure of 
urgency and UUI ranging from 30% to 85% and 
a cure rate of SUI ranging from 85% to 97%. 
More recently, Zyczynski et  al. conducted a 
secondary analysis of three large multicenter 
urinary incontinence treatment trials (the Stress 
Incontinence Surgical Treatment Efficacy Trial, 
SISTEr; the Trial of Midurethral Slings, 
TOMUS; and the Value of Urodynamic 
Evaluations trial, ValUE) in women with stress- 
predominant MUI who underwent surgical 
therapy for SUI and found that 50–71% experi-
enced an improvement in OAB symptoms [44].

Burch colposuspension and pubovaginal sling 
may also effectively treat MUI.  Osman per-
formed Burch colposuspensions in 24 women 
with MUI (with a VLPP of ≥90  cm H2O) and 
found that 87% of women became completely 
dry postoperatively [45]. Fulford et al. performed 
rectus fascial pubovaginal sings in 85 women 
with SUI and found that 97% were symptomati-
cally cured of SUI and that 69% also experienced 
resolution of urgency [46]. Interestingly, they 
conjectured that resolution of urgency was attrib-
utable to appropriately tensioning the sling to 
achieve bladder neck closure.

Treatment of the stress component of MUI 
using a bulking agent is another reasonable 
option in women with MUI and may be espe-
cially useful in women who decline or are not 
ideal candidates for midurethral sling placement 
(e.g., are frail, have underwent prior pelvic radio-
therapy, and failed prior midurethral sling place-
ment). Mohr et al. studied periurethral Bulkamid 
in women with MUI and found considerable 
improvements for all domains of the King’s 
Health Questionnaire, pad weights, and visual 

analogue scores. Complications were low (13%) 
with the majority being urinary tract infections 
[38]. Poon and Zimmern also found significant 
improvement in urinary symptoms (as measured 
by UDI-6 question scores) in women with MUI 
who underwent periurethral collagen injection 
[47]. A Cochrane review however found limited 
evidence for urethral bulking agents for SUI [48].

Unfortunately, SUI surgery may fail to resolve 
or even worsen urinary urgency and UUI, and 
this may be especially problematic for women 
with MUI who are initially bothered by urgency 
at baseline. Early studies on SUI therapy sug-
gested higher rates of de novo urgency and wors-
ening urgency and may be related to procedures 
being performed at the bladder neck rather than 
the midurethra. Among 754 women with MUI, 
Lee et al. found that 40% and 32% of women had 
persistent urgency and UUI, respectively, after 
midurethral sling placement [49]. Urgency is rec-
ognized as a common reason for dissatisfaction 
after midurethral sling placement [50], and thus, 
a main disadvantage of treating the SUI compo-
nent first in women with MUI is the possibility of 
worsening urgency after anti-incontinence sur-
gery. Needless to say, disadvantages of treating 
MUI with SUI surgery also include the usual sur-
gical risks of treatment [51].

 Treating the Urgency Component First
There are several advantages of treating the 
urgency component of MUI first in women with 
MUI. Urgency has been reported to be one of the 
most bothersome urinary symptoms [52], and, 
thus, by first treating urgency, one may improve 
quality of life and eliminate the need for other 
treatments. In women who fail treatment with an 
anticholinergic or beta-3 agonist, third-line OAB 
therapies, including sacral neuromodulation 
(SNM), tibial nerve stimulation, and onabotu-
linumtoxinA, can be effective in women with 
OAB and UUI [39]. Additionally, treatment of 
urinary urgency with neuromodulation or ona-
botulinumtoxinA may pose fewer and more 
reversible surgical complications compared to 
SUI surgery. Therefore, a patient with MUI and 
bothersome urgency may opt to try a third-line 
OAB therapy before proceeding with SUI surgery 
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and consider SUI surgery only if symptoms are 
not controlled with a third-line OAB therapy.

While third-line OAB therapies have not been 
extensively studied in women with MUI, they 
have been demonstrated to improve urgency/
urgency incontinence symptoms. In terms of tib-
ial nerve stimulation, the SUmiT trial random-
ized 220 adults to either percutaneous tibial nerve 
stimulation or sham treatment for 12 weeks and 
found that 54% of subjects in the active treatment 
group reported moderate or marked improvement 
in bladder symptoms compared to 21% of sub-
jects in the sham group [53]. Numerous studies 
have supported the efficacy of onabotulinumtox-
inA for women with OAB  [54]. Recently, 
Herschorn et al. randomized patients with over-
active bladder and urinary incontinence to ona-
botulinumtoxinA 100  U, solifenacin 5  mg, or 
placebo and found that both onabotulinumtoxinA 
100  U and solifenacin 5  mg were more effica-
cious than placebo, with a third of patients receiv-
ing onabotulinumtoxinA experiencing a 100% 
reduction in incontinence [55]. Siegel et al. ran-
domized 147 subjects to SNM versus standard 
medical therapy for OAB and found greater ther-
apeutic success in the SNM group compared to 
the standard medical therapy group (61% versus 
42%) [56]. In the Refractory Overactive Bladder: 
Sacral Neuromodulation vs Botulinum Toxin 
Assessment (ROSETTA) trial, which was a ran-
domized trial comparing onabotulinumtoxinA 
200 U to sacral neuromodulation in women with 
UUI, there was a reduction of 3.9 and 3.3 incon-
tinence episodes per day after 6 months in women 
receiving onabotulinumtoxinA 200 U and SNM, 
respectively [57].

 What Directs Decisions

Multiple factors should be considered when 
deciding how to treat MUI, including the type of 
MUI (i.e., stress-predominant MUI, urgency- 
predominant MUI, and equal stress- and urgency- 
predominant MUI), patient preferences/goals, 
physical exam findings (e.g., concomitant pro-
lapse), comorbidities, and urodynamic findings. 
Of these factors, the role of urodynamics (UDS) 

in the evaluation of MUI has been widely studied 
in the literature. Specifically, research has inves-
tigated both the correlation between urodynamic 
findings and urinary symptoms and the urody-
namic predictors of success and/or failure after 
midurethral sling placement in patients with MUI 
in order to determine what role urodynamics 
plays in directing MUI treatment.

It is debatable how well urodynamic findings 
correlate with patient-reported symptoms, and it 
is, therefore, unclear to what extent urodynamic 
findings should factor into the treatment approach 
(i.e., whether to first treat SUI versus UUI) for 
each patient. For example, many women who 
report the symptom of urinary urgency, or SUI, 
do not demonstrate SUI or DO on UDS. A sys-
tematic review including 23 studies attempting to 
classify patients by incontinence type found a 
poor level of agreement between clinical evalua-
tion and urodynamics [58]. Interestingly, this 
study found that the reclassification rate of incon-
tinence type was highest among patients with 
MUI; 46% of patients with a clinical diagnosis of 
MUI had SUI on UDS, while 21% had DO on 
UDS. On the other hand, Digesu et al. examined 
urodynamic findings of 1626 women with MUI 
symptoms and found reasonable correlation 
between UDS findings and urinary symptoms 
[59]. Among women with stress-predominant 
MUI, 82% demonstrated urodynamic SUI, and 
among those with urgency-predominant MUI, 
64% had DO on UDS. Among women with equal 
stress- and urgency-predominant MUI, 46% had 
DO, and 54% demonstrated SUI.  Lewis et  al. 
examined the records of 99 women with MUI 
and also found urodynamic differences that cor-
related with symptoms [60]. In their study, 100% 
of women with stress-predominant MUI demon-
strated SUI on UDS compared to 61% of women 
with urgency-predominant MUI, and 70% of 
women with urgency-predominant MUI demon-
strated DO on UDS compared to 26% of women 
with stress-predominant MUI.

Overall, as the reported correlation between 
patient symptoms and urodynamic findings has 
varied in the literature, we rely on the patient his-
tory to categorize a patient’s type of MUI (i.e., 
stress-predominant, urgency-predominant, and 
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equal stress- and urgency-predominant MUI) and 
consider UDS when the clinical picture is unclear 
and/or in women who have undergone prior sur-
gery. Additionally, UDS may be advisable in 
women with MUI prior to surgical intervention 
[14]. According to AUA guidelines, urodynamics 
may be performed prior to SUI surgery in women 
with MUI [61] as well as before any potentially 
morbid treatment is considered [61]. Additionally, 
according to AUA guidelines, the absence of DO 
on UDS in patients with MUI does not exclude it 
as an etiology for urgency [62].

Several studies have also investigated the role 
of UDS in predicting midurethral sling or third- 
line OAB therapy outcomes that may, therefore, 
be used to help direct decision-making in treating 
patients with MUI. In women with MUI, Panayi 
et  al. found that the opening detrusor pressure 
was predicative of postoperative DO after TVT 
placement [63], and Lee et al. found that preop-
erative DO was predictive of postoperative 
urgency after midurethral sling placement [49]. 
Other studies have found that low maximum ure-
thral closure pressure [64] and low maximum 
cystometric capacity [65] were associated with 
persistent urgency and/or detrusor overactivity 
after midurethral sling placement. Unfortunately, 
in patients undergoing treatment for urgency and 
UUI, Cohen et  al. did not find any relationship 
between urodynamic variables and clinical 
response to onabotulinumtoxinA [66], and 
Nobrega et  al. did not find any relationship 
between urodynamic variables and SNM out-
comes [67].

Patient characteristics may also factor into the 
decision-making for MUI treatment. Among 
patient characteristics, the severity of baseline 
urgency appears to be an important risk factor for 
poor surgical outcomes after midurethral sling 
placement in women with MUI.  In a study by 
Kulseng-Hanssen et al., 1113 women with MUI 
were stratified into 3 groups according to their 
type of MUI (stress-predominant incontinence 
group, urgency-predominant incontinence group, 
and an equal stress- and urgency-predominant 
incontinence group) [68]. At 38  months of fol-
low- up, objective cure results were 64.2%, 45.2, 
and 51.3% for women with stress-predominant 

MUI, urgency-predominant MUI, and equal 
stress- and urgency-predominant MUI, respec-
tively. Thus, women with stress-predominant 
MUI symptoms appear to have better outcomes 
compared to women with urgency-predominant 
MUI. Preoperative anticholinergic use is another 
patient characteristic that can be a risk factor for 
persistent urgency after anti-incontinence sur-
gery and may be useful for patient counseling 
and decision-making. Kenton et  al. investigated 
risk factors associated with bothersome UUI 
after Burch colposuspension or midurethral sling 
placement and found that patients with prior anti-
cholinergic use, preoperative urgency, or DO 
were more likely to have postoperative UUI [69]. 
Barber et al. also found that preoperative anticho-
linergic medication use was associated with 
recurrent urinary incontinence after midurethral 
sling placement [70]. Age is another important 
factor that can be considered in the treatment of 
MUI, as older women may be at increased risk 
for urgency after midurethral sling placement. 
Among 103 women with MUI who underwent 
TOT, Yoo and Kim found that older women were 
at high risk of using anticholinergics postopera-
tively [71].

Choosing the type of midurethral sling is 
another important decision for patients with 
MUI who elect to undergo SUI surgery. While 
overall there does not appear to be a difference in 
efficacy between retropubic and TOT midure-
thral slings [72], some data has suggested that 
TOT slings may have a lower rate of de novo 
urgency, while retropubic slings may be more 
efficacious in women with intrinsic sphincter 
deficiency (ISD). Botros et  al. studied 257 
women with SUI or MUI who underwent retro-
pubic or TOT slings and found lower rates of de 
novo UUI in women undergoing TOT (8%) com-
pared to women undergoing retropubic slings 
(33%) [73]. However, they did not find a differ-
ence in resolution of DO, UUI, and de novo DO 
between the groups. Of note, among patients 
with preoperative UUI, only 6% who underwent 
TOT had worsening UUI compared to 14–16% 
who underwent a retropubic sling placement. 
Schierlitz et  al. compared retropubic sling out-
comes to TOT midurethral sling outcomes in 
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women with ISD and found a higher rate of per-
sistent stress urinary incontinence in the TOT 
group (45%) compared to the retropubic sling 
group (21%) [74]. Conversely, a meta-analysis 
examining midurethral sling outcomes for 
women with MUI found that the odds of overall 
subjective cure were similar between retropubic 
and TOT slings [37].

 Important Caveats of Counseling

Patients being treated for MUI require extensive 
counseling. Goals of care should be discussed as 
this appears to be a major determinant of satisfac-
tion in women undergoing pelvic floor surgery 
[75]. When considering midurethral sling place-
ment in women with MUI, women should be 
informed that urgency may not improve and may 
even potentially worsen after surgery. Mallet 
et al. found that patients undergoing SUI surgery 
expect improvement in storage symptoms [76, 
77], and in a study by Aigmueller, urgency was 
reported to be a common reason for dissatisfac-
tion after TVT in women with MUI [50]. 
Interestingly, a different study found that women 
with persistent UUI are dissatisfied by midure-
thral sling placement even if their SUI improves 
[46]. Additionally, women with MUI undergoing 
midurethral sling placement should also be coun-
seled that they may be at higher risk of surgical 
failure compared to women with pure SUI [12] 
and that they may need combination treatment 
for their urinary incontinence. The ESTEEM 
trial, which is being conducted by the Pelvic 
Floor Disorders Network, is randomizing women 
with MUI to either midurethral sling placement 
alone or to midurethral sling placement with 
perioperative behavioral therapy to see if the 
addition of pelvic floor muscle therapy will 
improve MUI (primary aim) and SUI and/or 
urgency/UUI (secondary aims) symptoms after 
midurethral sling placement [16]. Pending the 
results of this trial, women may be counseled on 
the role of perioperative pelvic floor therapy in 
addition to midurethral sling placement for the 
treatment of MUI and the potential role of combi-
nation therapy.

 Summary

MUI is a very common form of urinary inconti-
nence that can be challenging to treat. Women 
with MUI should be classified according to the 
type of their incontinence (i.e., stress- 
predominant, urgency-predominant, and equal 
stress- and urgency-predominant MUI), and ini-
tial treatment can be targeted to the most bother-
some component of their incontinence. Numerous 
conservative therapies and pharmacotherapies 
are available to treat MUI, and midurethral sling 
placement as well as third-line OAB therapies 
can be effective treatment options for women 
who have refractory symptoms. Urodynamic fac-
tors and patient characteristics may help guide 
the initial treatment approach, and research has 
demonstrated that treating one component of 
MUI may improve or worsen the other compo-
nent. Women with MUI should be extensively 
counseled regarding all treatment options and 
informed that they may require multiple treat-
ments to improve their incontinence.

 Commentary

Marcio A. Averbeck

The chapter entitled “Mixed Urinary Incontinence: 
Strategic Approach” deals with a highly relevant 
subject in the clinical practice. Dr. Steven 
J.  Weissbart and Dr. Ariana L.  Smith adeptly 
described the strategic approach to mixed inconti-
nence, in a comprehensive fashion, starting with 
the importance of diagnostic workup and then 
addressing the pros and cons of treatment options, 
including conservative measures and minimally 
invasive procedures for refractory cases.

Medical history and physical examination 
remain the cornerstones of medical assessment of 
women with mixed urinary incontinence (MUI). 
As mentioned by the authors, conservative treat-
ments comprise fluid modification, weight loss, 
pelvic floor muscle training, and pessary 
 placement. Despite the lack of high level evidence 
to propose specific regimens, conservative treat-
ment should always be offered to the patients, 
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since minimally invasive procedures may be asso-
ciated with inherent complications. Thus, precise 
guidance on the risks and benefits of all available 
treatments is truly important to effectively man-
age patients’ expectations and avoid future frus-
trations. Retrieving clear information on the most 
bothersome component of female urinary inconti-
nence may be challenging sometimes. In this con-
text, urodynamics (UDS) represent a valid tool to 
reproduce the patients’ urinary complaints. The 
authors described honestly the role of UDS in pre-
dicting midurethral sling or third-line OAB ther-
apy outcomes for those patients refractory to 
behavioral and medical treatments. Although 
UDS should not be seen as a panacea in the 
assessment of such difficult cases, this method 
sheds a light toward decision-making.

This chapter certainly brings valuable insights 
not only to the initial management but also to the 
third-line treatments of refractory MUI patients.
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