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A B S T R A C T

For some years, the role of urodynamics (UDS) in female stress urinary incontinence (SUI) has been a
topic of intense debate. The findings of the VaLUE and VUSIS-II randomised clinical trials (RCTs)
published in 2012 appeared to suggest that UDS is not useful inwomenwith uncomplicated SUI, with the
result that several authoritative guidelines were amended and the routine use of UDS in this setting fell
sharply. However, many experts have raised concerns about the design of these two RCTs and their
subsequent interpretation – including the inappropriate generalisation of the findings beyond
uncomplicated cases, which represent only a small minority of the overall patient population. In this
paper, we consider a range of issues and confounding factors which raise doubts about how influential
these RCTs should have been and reflect on the potential value of UDS both for objective diagnosis and
patient counselling in female SUI.
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In the management of urinary incontinence, the concept of the
bladder as “an unreliable witness” – i.e. that bladder symptoms do
not always correlate with underlying pathology – is well accepted.
In light of this, the value of objective diagnosis and assessment is
recognized by many in the field, who perceive urodynamic
investigations (UDS) as a useful tool in this setting [1–4]. However,
precisely because the bladder is an unreliable witness, UDS
investigations have in themselves posed some challenges. There is
variability in UDS results among patients with similar clinical
presentations [5,6] and the clinical diagnosis of SUI may not

correlate with UDS findings [7]. Moreover, Valsalva leak point
pressure (VLPP) has never been standardized and its reliability as a
measure has been questioned [8]. Lastly, measurement of the
maximum urethral closure pressure (MUCP), for which reproduc-
ibility has also been debated [9,10,11], correlates poorly with
incontinence severity [12]. These issues, amongst others, have
prompted ongoing scrutiny of the value and role of UDS.

In particular, an intense debate has developed in recent years
over the role of UDS in women with stress urinary incontinence
(SUI) who are potential candidates for surgical intervention.
According to the latest recommendations of the International
Continence Society (ICS) and International Consultation for
Incontinence (ICI) in 2016 [13], UDS is viewed as unnecessary in
cases of uncomplicated SUI, also called pure SUI (P-SUI). These
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recommendations, and others [14,15], were strongly influenced by
two randomized controlled trials (RCTs) in women with P-SUI
published in 2012 – the ValUE and VUSIS-II studies [16–18] –which
concluded that UDS findings were not useful in this setting.
However, both of these studies have sparked considerable
controversy and criticism of their design and conclusions, as
summarized in a recent European consensus article [19].

1 The first evident issue is the lack of a standardized definition of
uncomplicated SUI. According to one definition, P-SUI is ‘the
involuntary loss of urine during physical exertion, effort,
coughing or sneezing in the absence of a detrusor contraction
without pain, hematuria, neurological conditions, recurrent
UTIs, suspected voiding dysfunction, significant pelvic organ
prolapse, previous urinary incontinence surgery, pelvic irradia-
tion or surgery or suspected fistula’[13]. However, different
authors use different terminologies, including ‘uncomplicated
SUI’, ‘P-SUI’ and ‘index patients with SUI’, and a clear consensus
on the definition is lacking.

2 A second – and major – issue relates to the fact that, in both of
the studies, the vast majority of patients in both comparator
arms received the same intervention: a synthetic mid-urethral
sling (MUS):

[60_TD$DIFF]3 The Value of Urodynamic Evaluation (ValUE) study, analyzed
585 women who underwent surgical procedures for P-SUI [15].
Patientswere randomized to receive either empiric surgery or to
undergo UDS beforehand. Of the 585 patients, a total of 545 (93
% in both groups) ultimately received a MUS.

[60_TD$DIFF]4 The Value of Urodynamics prior to Stress Incontinence Surgery
(VUSIS-II) study [16,17]. compared P-SUI patients treated
empirically with MUS vs a tailored treatment approach based
on UDS findings, that included detrusor overactivity treatments
(anticholinergics, intravesical botulinum toxin injections or
pretibial nerve stimulation), prolonged physiotherapy, bladder
training in case of dysfunctional voiding, pessary placement,
expectant management, and – significantly – also MUS In fact,
98 % of patients in the tailored group receivedMUS, vs 97 % in the
empiric surgery group.

After analyzing the outcomes, the authors of both studies
concluded that empiric use of MUS in women with P-SUI was not
inferior to management based on UDS, and therefore UDS should
no longer be routinely requested prior to surgery in these patients.
A major confounding factor with these studies is that patients in
both groups ended up with almost the same kind and number of
procedures, which calls the tailoring into question and also casts
doubt on why the eventual results of surgery in the two groups
differed.

3 A third issue relates to the fact that – while meaningful results
were available only for patients who received a MUS –

conclusions about the lack of need for UDS seem to have been
assumed for other management approaches as well. The VUSIS-
II study only looked at MUS. In the ValUE Study, 24 patients (4.1
%) received a traditional sling and 4 (0.7 %) received bulking
agents [15]. These numbers were too low to reach statistical
significance, with the inference that, at least with these two
procedures, there are not enough data to justify the abandon-
ment of urodynamic evaluation in women with PSUI.

The design of these two RCTs which have been so influential
raise some fundamental conceptual questions. For example, would
undertaking POP-Q staging of an anterior vaginal wall defect
(AVWD) in one group of patients make sense if their surgical
outcomes are then compared to a group who received the same
intervention? Clearly, the answer is no. However, no-one would

subject a patient to AWVD repair without clinical staging even
though the staging might not change the management approach.
With regard to the ValUE and VUSIS-II studies, it would also have
been useful to understand the role of UDS across a range of surgical
approaches, with adequate statistical power for each cohort.

Despite their important limitations, the publication of the
ValUE and VUSIS-II studies prompted a drastic reduction in use of
UDS prior to surgery for SUI in recent years. A 2018 Dutch survey on
the strategy of “de-implementation” of UDS in women with P-SUI
reported that 93 % of urologists and gynecologists no longer
perform UDS in this sub-population, and that 61 % have changed
their clinical practice in favour of abandoning UDS before MUS.
However, the data also reveal that 45 % of responders also don’t
carry out UDS in more complex, ‘non-P-SUI’ cases (i.e. presence of
large PVR, a poor flow, or doubts regarding the reason for
incontinence based on physical examination) [20]. Several of the
authors of the survey – some of whomwere themselves authors of
the VUSIS-II study – considered it necessary to reiterate that the
ValUE and VUSIS-II studies looked only at uncomplicated cases of
SUI and that their findings “cannot be extrapolated to recommend no
routine preoperative UDS before recurrent SUI or cases with
concomitant prolapse” [21].

A recent US publication, which reviewed data on 387 women
who underwent surgery for SUI either in 2008-9 (pre-VaLUE study)
or in 2014-16 (post-VaLUE study), was similarly worrying. It
reported that the rate of preoperative urodynamic testing in
female candidates for MUS decreased from 70 % to 41 % after the
publication of the ValUE trial. The authors voiced their support for
this trend, stating their view that UDS does not change procedural
decision-making [22]. However, analysis of the data in this study
reveals a major discrepancy between the percentage of patients
(59 %) that did not receive UDS following the ValUE trial and the
incidence of P-SUI reported in the literature (5.2–36%) [3,23]. It is
conceivable that this particular study population had almost
double the highest incidence rate of P-SUI (36 %) [23] reported in
the literature. Amuchmore likely hypothesis is that, in 34 % of non-
P-SUI women, UDS was not seen as a necessary preoperative tool
even in these more complex cases, mirroring the findings of the
Dutch survey. It is important to recognize not only that the great
majority of cases of SUI are not uncomplicated, but that UDS has
been shown to have intrinsically greater benefit in complex cases
than in P-SUI [23,24] and that a wide range of prospective and
retrospective studies have demonstrated the value of UDS in
diverse SUI patient cohorts [19].

In routine clinical practice, the extent to which UDS is carried
out prior to surgical treatment for SUI depends on a range of factors
including the cost of the procedure, availability of suitably trained
staff and technical expertise, the approach to patient counselling
and the strength of the belief that performing UDS, despite its
limitations, adds an element of objective physiological evidence
that makes the assessment of the patient more holistic. In recent
years, attention to healthcare spending has become a priority.
There is no doubt that UDS investigations have a cost but
comparing this cost in nations with national healthcare systems
vs those with healthcare linked to insurance plans may produce
different results [3,23,25,26]. In addition, the cost of UDS may be
amortized, or even negated, if its use avoids unnecessary and
unjustifiable surgical procedures or other inappropriate manage-
ment strategies. A secondary analysis of the ValUE trial indicates
that information from UDS rarely influenced surgeons to cancel,
change or modify their planned surgery [25]. These data conflict
with what is reported by other authors, for example Suskind et al.
[27] who found that UDS prompted a change in therapeutic
strategy in 42.5 % of cases, 35 % of which related to surgery. For
every woman subjected to an unnecessary and unjustifiable
surgical procedure, there is more than the wasted expense of the
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surgery itself to consider but also the trauma to the patient and the
risk of complications, with their additional costs and burdens.

Patient counseling is a complex topic that has been described for
the first time in urogynecology in a recent paper [28]. Counseling
should involve explaining the underlying clinical problem and
describing the likely outcome of the intended surgical procedure to
help manage patient expectations. Our experience has shown that
pathophysiological explanations relating to the detrusor pump and
container functionality inparticular are a valuable part of counselling.
As an example, the potential benefits of MUS implantation inwomen
with detrusor under-contractility is still a research field and the only
studyavailableonthistopicreportedthat, inapopulationof50women
with under-contractility, the cure ratewithMUSwas not significantly
different from that in the normo-contractility group, but voiding
dysfunctions were statistically significant higher [29]. As a result, the
authors concluded that UDS investigations are useful for counseling
purposes in this population. Other authors consider preoperativeUDS
justified in lightof the fact thatpre-existingdetrusoroveractivity (DO)
mayaffect the outcomeof surgery [18]. Goodpreoperative counseling
improves relationships with patients, builds trust and improves
satisfaction with treatment outcomes, particularly in cases where
adverseevents areexperienced. CurrentlyUDS is theonly tool capable
of providing useful information to inform counselling.

Of course, the world changes and what was true yesterday may
not be so tomorrow. In recent years we have seen the demise of the
vaginalmeshforpelvicorganprolapse(POP)that ledtheUSFoodand
DrugAdministration (FDA) to order the immediate cessationof sales
and distribution of the mesh due to the escalating legal claims. The
lackof robustdataontheclinical performanceofvaginalmeshesand
the rapidevolutionof theseproductswere citedaspartof this ruling.
After the FDA communication about meshes for POP, 63.3 % of legal
claims in thefieldwere related touseof slings forSUI (single incision,
retropubic and trans-obturator tapes) [30]. In this case, however, the
rise in lawsuitsdoesnot reflectwhat is seenasanacceptably lowrate
of complications for SUI slings reported in the literature [30] and the
availability of robust data on their effectiveness. Nevertheless, the
widespreaduseof this interventionhasrecentlybeenquestionedina
number of countries.

In this scenario, UDS has multiple roles. It represents the only
investigation that objectively evaluates the bladder/detrusor
status of a female candidate for SUI surgery, improving surgeons’
understanding of their condition, facilitating counseling, and
enabling patients to play a role in decision-making. Moreover, UDS
may help to justify the use of a MUS, or the avoidance of it, thus
helping to ensure the most appropriate and targeted use of this
intervention. Last but not least, should the MUS become reputa-
tionally damaged in the way the vaginal mesh was, UDS would be
the only investigation able to evaluate the usefulness of other
invasive procedures for P-SUI. As stated by Finazzi-Agro et al. [19],
‘Empiric decision-making is considered bad practice in most other
areas of medicine, with good reason’.
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