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A B S T R A C T   

Stress urinary incontinence (SUI) is defined as a condition characterized by the involuntary leakage of urine 
during activities that increase intra-abdominal pressure which may decrease quality of life with a significant 
economic impact on health systems, necessitating the implementation of cost-effective management plans. 
Urodynamics (UDS) has been considered during the last decades as the gold standard for assessment of lower 
urinary tract symptoms (LUTS) due to their high reproducibility. At the same time, concerns about the systematic 
use of UDS before SUI surgery were raised due to a limited evidenced base to recommend their routine use. In 
uncomplicated female patients with SUI, UDS can offer further insights into LUTS, potentially assisting the 
physician in determining the appropriate therapeutic approach. However, it has not been shown that preoper
ative UDS can directly impact the surgical outcome for continence. Indeed, evidence supports the conclusion that 
pre-operative UDS in women with uncomplicated, clinically demonstrable, SUI does not improve the outcome of 
surgery for SUI. Nevertheless, asymptomatic detrusor overactivity (DO) identified by urodynamic testing or pre- 
existing voiding dysfunction are associated with an increased occurrence of postoperative overactive bladder 
(OAB) and voiding dysfunction, respectively. The EUGA Working Group concluded that the evidence does not 
support the systematic preoperative use of UDS for uncomplicated cases. However, in cases where mixed 
symptoms, voiding dysfunction, previous surgery, or concomitant prolapse are present, preoperative UDS are 
advised as they can be beneficial in anticipating postoperative outcomes. This aids in conducting comprehensive 
and thorough preoperative counseling. The Group recommend performing preoperative UDS considering the 
patient’s specific clinical situation and the surgeon’s judgment, with consideration given to the potential ben
efits, risks, and impact on treatment decisions and patient outcomes.   

Introduction 

Stress urinary incontinence (SUI) is defined as a condition charac
terized by the involuntary leakage of urine during activities that increase 

intra-abdominal pressure, such as coughing, sneezing, laughing, or 
exercising [1,2], that typically occurs due to weakened or damaged 
pelvic floor muscles and/or the sphincter mechanism that controls urine 
flow [2]. It is a common health condition, affecting 5 % up to 35 % of the 
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general female population [1], which may decrease quality of life [3] 
with a significant economic impact on health systems, necessitating the 
implementation of cost-effective management plans [4]. 

Fortunately, different treatment options are available to help 
manage SUI and to improve quality of life. These options include pelvic 
floor muscle exercises, behavioral modifications to modify confounding 
factors (weight reduction, smoking cessation, fluid intake management), 
pessaries, pharmacological treatments, and surgical intervention [5–7]. 

Primary assessment includes taking a thorough medical history, 
urinalysis, physical examination, assessment of urethral mobility, mea
surement of postvoid residual urine volume, and the demonstration of 
stress incontinence. A cough stress test (done in the lithotomy or 
standing position), performed with a full bladder, is highly suggestive of 
SUI (positive predictive value of 78 % to 97 %) [8]. A positive cough test 
is defined as any volume of observable loss of urine transurethrally with 
coughing or Valsalva maneuver. 

In some cases, urodynamic (UDS) assessment is additionally needed. 
UDS refers to a set of diagnostic tests used to evaluate the function and 
performance of the lower urinary tract in order to characterize urinary 
incontinence subtypes, voiding and bladder function. Urodynamic 
assessment provides valuable information to understand how the 
bladder, urethra, and associated muscles work together to store and 
release urine during both the filling and emptying phases of bladder 
function and to identify the underlying causes of urinary symptoms, 
such as SUI, overactive bladder and voiding dysfunction. When per
forming standard urodynamic testing, the clinician should have a clear 
understanding of the indications for urodynamics and its results should 
contribute to therapeutic planning and counselling [9,10]. It can reveal 
other pathologies that can mimic SUI and should be treated differently. 

In addition, SUI can be defined as “uncomplicated” or “index” and 
“complicated” [3,11]. The current definition of complicated SUI is still 
debated. The American College of Obstetrics and Gynecology (ACOG) 
defines complicated SUI as a condition of involuntary loss of urine on 
effort, physical exertion, sneezing, or coughing associated with symp
toms of urgency, recurrent urinary tract infection (UTI), previous 
extensive or radical pelvic surgery, prior anti-incontinence or urethral 
procedure, voiding symptoms, neurologic disease, presence of vaginal 
bulging symptoms or pelvic organ prolapse (POP) [12]. A similar defi
nition has been reported by the International Federation of Gynecology 
and Obstetrics (FIGO) working group on the “evaluation and surgery for 
stress urinary incontinence” [13], while the European Association of 
Urology (EAU) refers to complicated incontinence in case of patients 
with associated morbidity, a history of previous pelvic surgery, surgery 
for urinary incontinence, radiotherapy and women with associated POP 
[14]. This population of women complaining of SUI and referred as 
complicated represents around two-thirds of women affected by SUI 
addressed to surgical intervention [15]. In other words, characteristics 
of uncomplicated patients constitute those without the presence of 
voiding dysfunction symptoms, recurrent urinary tract infections, and 
no prior pelvic/incontinence surgery. Indeed, on clinical examination, 
uncomplicated patients are characterized by a predominance of SUI, 
post-voiding residue (PVR) less than 150 ml, negative urine culture, 
evidence of clinical urethral hypermobility, positive stress test, and 
maximum anterior or apical POP of less than 1 cm to the hymen. 

The systematic or individual use of urodynamic evaluation in women 
affected by stress incontinence, such as its role in SUI management is 
still debated. For this reason, the European Urogynaecological Associ
ation (EUGA) created a Working Group on Urodynamics aiming to 
produce a position statement concerning the role of UDS in the evalu
ation and management of women affected by SUI. 

Evidence acquisition process for the position statement 

The authors of this position statement are urogynecologists and 
EUGA members with extensive clinical and academic experience in UDS. 
Three of the authors (AFR, ST, YD) performed independently the study 

search for relevant high-impact publications on the topic. The other 
authors reviewed the selected articles and added additional publica
tions, which they considered relevant. After reviewing the collected 
literature, the EUGA working group conferred on the significance of the 
available evidence for clinical practice and thus developed conclusions 
and recommendations, which are brought forward in this position 
statement. This position statement focuses on the clinical impact of 
urodynamic assessment in women affected by pure or prevalent SUI. 

The role of urodynamics in stress urinary incontinence 

UDS plays an important role in assessing and diagnosing SUI by 
providing valuable information about the functioning of the lower uri
nary tract (LUT) [16]. UDS studies help measure the maximum cysto
metric capacity and the pressure at a strong desire to void or identify any 
involuntary bladder contractions, detrusor overactivity (DO), provoked 
DO, which information can determine if the bladder is also overactive, 
contributing to SUI. Pressure flow study helps identify any weakness or 
abnormality in the urethral sphincter muscles, which may contribute to 
SUI as well as determine detrusor hypotonicity or bladder outlet 
obstruction. Cough stress test and / or pad test during UDS can help 
evaluate and determine the severity of SUI and whether surgical inter
vention may be necessary. 

It is important to standardize UDS technique to ensure consistency 
and ensure results that are comparable across different healthcare set
tings and research studies. While there may be some variations in spe
cific protocols and equipment used, there are some key elements of 
standardized UDS technique, including: 1. Patient preparation, pre-test 
frequency volume diaries, instructing the patient to arrive with a 
comfortably full bladder, and providing information about the proced
ure and expected sensations, 2. Standardized equipment and calibration 
procedures help ensure the accuracy and reliability of measurements, 3. 
Standard UDS tests commonly performed include filling cystometry, 
uroflowmetry, pressure-flow studies, All these assess parameters such as 
bladder storage, detrusor pressure, urethral pressure, and pelvic floor 
muscle activity, 4. Standardized terminology and definitions are crucial 
for clear communication and accurate interpretation of UDS findings 
[2], and 5, along with standardized reporting and interpretation of UDS 
data further ensures comparability and facilitates clinical decision- 
making. This includes documenting findings, numerical values, and 
graphical representations in a consistent manner. 

An important comment is that specific protocols and techniques may 
vary and be tailored based on clinical needs, available resources, and 
local practices. Therefore, it is advisable to stay updated with the latest 
guidelines and recommendations from professional organizations, con
sult the relevant guidelines, and seek expert guidance for implementing 
standardized urodynamic techniques in a particular healthcare setting. 

Interpreting UDS results requires a comprehensive analysis of all 
relevant parameters and findings. It is fundamental to consider the pa
tient’s symptoms, past medical history, physical examination, and other 
additional diagnostic tests alongside the UDS results to arrive at an ac
curate diagnosis and develop a personalized treatment plan. There are 
some significant aspects that are typically considered when interpreting 
urodynamic results in SUI, such as: 1. Urethral function, 2. Bladder 
function, helping in understanding the bladder’s role in SUI, 3. Cough 
stress test, providing additional information on the degree of SUI, 4. 
Leak point pressure point, that a low leak point pressure may indicate 
weaker sphincter or pelvic floor muscle function, contributing to SUI, 
and 5. Uroflowmetry, may help identify any abnormalities in the voiding 
pattern, which can be associated with impaired urethral function or 
incomplete bladder emptying. 

The use of preoperative UDS studies in SUI is a topic of debate and 
clinical practice variation. While some healthcare providers and 
guidelines recommend preoperative UDS in certain cases, others do not 
consider it necessary for all patients if they have symptoms of pure SUI 
with no symptoms of urgency, frequency or voiding disorder [13]. The 
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decision to perform preoperative UDS depends on several factors, 
including the patient’s clinical presentation, treatment plan, and sur
geon’s preference. In uncomplicated SUI female patients, UDS can 
provide additional information regarding LUT function that could guide 
the physician into making the appropriate therapeutic approach, inde
pendently that it has not demonstrated that preoperative UDS can in
fluence the continence surgical outcome. In an increasingly medicolegal 
environment, many clinicians prefer to perform UDS even in patients 
with symptoms of uncomplicated SUI. 

Here are some points to consider regarding the usefulness of pre
operative UDS in SUI: 1. may help confirm the diagnosis of SUI and 
differentiate it from other types of urinary incontinence and can provide 
additional data to support the clinical diagnosis, 2. may help make the 
best-fit treatment planning by identifying underlying factors contrib
uting to SUI, 3. may help in complex or challenging cases to make the 
right surgical decision-making, 4. may provide any prognostic infor
mation by assessing the potential for postoperative success or failure, 
and 5. can be of great value in patient counseling and setting patient 
expectations. 

The impact of urodynamics on stress urinary incontinence 
management 

UDS has been considered during the last decades as the gold standard 
for assessment of LUT symptoms due to their high reproducibility 
[17,18]. At the same time, concerns about the systematic use of UDS 
before SUI surgery were raised due to a limited evidenced-base to 
recommend their routine use [19], especially considering the additional 
time, costs, and invasive nature of the tests [20]. In some conditions, 
such as complicated SUI, asymptomatic urodynamic DO, and voiding 
dysfunction without positive PVR, the UDS may introduce new infor
mation in comparison with the only clinical examination strategy, with 
the possibility of modifying the following management. 

Uncomplicated and complicated stress urinary incontinence 

In the last decade, a few randomized control trials (RCTs) have 
evaluated the impact of UDS on the diagnosis and management of SUI in 
relation to the definition of uncomplicated/complicated SUI. A high- 
quality multicenter RCT, the Value of Urodynamic Evaluation (ValUE) 
trial, including 630 patients affected by uncomplicated SUI demon
strated non-inferior outcomes at 12-month follow-up in women evalu
ated only by clinical examination, in comparison with women submitted 
to USD assessment [8]. Moreover, a secondary analysis of the ValUE trial 
concluded that although UDS changed the clinical diagnosis in 56 % of 
cases, they rarely changed the global treatment plan or influenced sur
geons’ decision to cancel, change or modify surgical plans [21]. Another 
multicentric non-inferiority RCT, the Value of Urodynamics prior to 
Stress Incontinence Surgery (VUSIS1) (which closed after only 59 
women were included due to recruitment problems), found that the 
clinical examination-only strategy was not inferior to UDS in the pre- 
operative work-up of SUI [22]. After a redesign (VUSIS2), 109 pa
tients affected by uncomplicated SUI with discordance between UDS and 
clinical assessment were randomly allocated to receive either immediate 
surgery or individually tailored therapy based on UDS [23]. The VUSIS2 
concluded that performing immediate surgery, irrespective of the result 
of UDS, did not result in inferior outcomes. This evidence supports the 
conclusion that pre-operative UDS in women with uncomplicated, 
clinically demonstrable, SUI does not improve the outcome of surgery 
for SUI. Contrary, in women with complicated SUI, UDS may add 
important information to clinical examination, including a diagnosis of 
voiding dysfunction [24]. 

Preoperative urodynamic detrusor overactivity 

There are no RCTs that have evaluated the role of preoperative UDS 

in predicting postoperative complications such as overactive bladder 
(OAB) symptoms and urgency urinary incontinence (UUI) after anti- 
incontinence surgical procedures. Digesu et al., suggest preoperative 
UDS should be considered even in women complaining of pure un
complicated SUI, since up to 20 % of them may have DO and might not 
need surgery as the first line of treatment [25]. Indeed, a preoperative 
diagnosis of DO has been associated with postoperative UUI [26,27], 
even if DO did not result in being able to predict the overall failure 
following SUI surgery [27]. It seems logical in this type of patient to 
propose different counselling such as alternative treatments since 50 % 
of women complaining of pure SUI with a diagnosis of urodynamic 
provoked DO (detrusor contractions produced on provocation such as 
coughing or jumping) were considered cured at 12-month follow-up 
after taking antimuscarinics [28]. Moreover, the type of mid-urethral 
sling (MUS) influenced postoperative results in women complaining of 
predominant SUI and urodynamic DO; indeed, retropubic transvaginal 
tape (RP-TVT) has been reported to be associated with a higher persis
tence of postoperative DO [29], while preoperative urodynamic DO was 
identity as a risk factor for surgical failure for RP-TVT [30] in compar
ison to trans-obturator tape (TOT). 

Preoperative urodynamic voiding dysfunction 

Several studies assessed the correlation between urodynamic pa
rameters, such as the preoperative flow rate and PVR, and postoperative 
voiding dysfunction. Two retrospective studies demonstrated higher 
postoperative voiding dysfunction in women presenting a lower post
operative flow rate [31,32]. On the other hand, a post-hoc analysis of 2 
high-quality surgical trials showed that no urodynamic parameter had 
the possibility to predict post-surgical voiding dysfunction in a popula
tion of women with a preoperative negative PVR [33,34]. Moreover, a 
sub-analysis of patients that showed urodynamic voiding dysfunction 
included in the ValUE trial presented an inferior (but not-significantly) 
success rate in comparison with the other patients. This information can 
be relevant for preoperative counselling. Indeed, the TOMUS trial 
demonstrated a higher voiding dysfunction rate in women submitted to 
RP-TVT in comparison with women submitted to TOT [35]. Therefore, 
TOT should be preferable in women showing a preoperative urodynamic 
voiding dysfunction. 

Position of international scientific societies regarding 
urodynamic preoperative work-up in women complaining of SUI 

EAU Recommendation 

The Recommendation by the European Association of Urology stated 
that in a patient with uncomplicated stress incontinence (no significant 
postvoid residual, no prior lower urinary tract surgeries, either pure SUI 
or stress predominant mixed UI, and no high-grade prolapse), per
forming urodynamics does not improve surgical outcome. However, 
currently UDS represent the gold standard to evaluate bladder function, 
and in case of complicated UI and first-line therapies failure, urody
namics may provide valuable information that can guide management 
and improve both patient and physician confidence in prescribed ther
apies [36]. 

FIGO Working group report 

In its report, the FIGO Working Group on evaluation and surgery of 
SUI stated that urodynamic testing is not routinely recommended in all 
patients and that UDS is not recommended for surgical planning in pa
tients with uncomplicated SUI. However, UDS is recommended in pa
tients with complicated SUI prior to initiating treatment when the 
underlying diagnosis is yet unknown or concerned with voiding symp
toms. The ultimate decision for testing prior to initiating treatment 
should be individualized and left to the practitioner’s clinical judgement 
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[19]. 

ACOG and AUGS joint committee opinion 

The American College of Obstetricians and Gynecologists and 
American Urogynecologic Society in a joint committee opinion updated 
2020, affirmed that for women with uncomplicated SUI in whom con
servative treatment has failed and who desire mid-urethral sling sur
gery, evidence indicates that the performance of preoperative 
multichannel urodynamic testing versus a basic evaluation does not 
affect treatment outcomes. However, women with complicated SUI may 
benefit from additional diagnostic evaluation with multichannel uro
dynamic testing, particularly before surgical treatment [37]. 

NICE guidelines 

The NICE do not support the systematic use of UDS before manage
ment in women complaining of pure or prevalent SUI, and the com
mittee agreed that it should not be performed. Nonetheless, the NICE 
decided it was important to illustrate that in some circumstances uro
dynamic testing may be beneficial and drafted recommendations based 
on their expertise and experience and by consensus. The NICE noted that 
urodynamic testing is most likely to be of benefit in situations where the 
diagnosis was unclear from detailed clinical assessment. This includes 
when there is urge predominant mixed UI or UI in which the type is 
unclear; symptoms suggestive of voiding dysfunction; anterior or apical 
prolapse; and a history of previous surgery for stress UI. In these cases, 
the NICE considered that urodynamic testing may lead to more precise 
diagnosis, and the benefits may outweigh the intrusive nature of the test 
[38]. 

Analysis of the evidence by the EUGA Working group 

The real benefit of UDS in the assessment and pre-surgical work-up of 
SUI is still debated. A systematic review and meta-analysis of six RCTs 
including 942 women affected by pure or prevalent SUI, that aimed to 
assess the clinical usefulness of urodynamics guided management versus 
any kind of alternative work-up to improve patient outcomes, concluded 
that even if urodynamics is the only method that can specify lower 
urinary tract dysfunction, and it is undisputed as the gold standard to 
assess LUTS in many patients, clinical experience teaches us that suc
cessful management of women with SUI without other LUTS is possible 
without urodynamic testing [39]. Indeed, UDS demonstrated to be able 
to assess high-sensitivity SUI and to differentiate it from other types of 
incontinence, such as urgency and mixed urinary incontinence, which 
present different pathophysiological patterns and treatment approaches. 
Underlying factors, such as urethral sphincter deficiency, or the severity 
of SUI may be assessed through UDS, helping the physician with the 
management algorithm. However, the female populations included in 
these RCTs were highly selected (predominately women with uncom
plicated SUI), representing only a small proportion of all women with 
urinary incontinence. In addition, most trials excluded patients with 
other concomitant storage symptoms, such as predominant urgency or 
voiding symptoms. Therefore, generalizability of the findings is very 
limited [39]. 

One of the main factors for studies assessing the usefulness of UDS 
depends on the fact that UDS is already the gold standard for LUTS 
evaluation, without any available comparator apart from what is known 
about normal physiology. Therefore, the only way to evaluate the use
fulness of UDS is the assessment of whether greater health gain is ach
ieved by management based on UDS findings compared to management 
based on tests which omit UDS. This kind of approach poses a significant 
conceptual problem, since it fundamentally bases on the success of 
treatments in a field where treatment outcomes are rather variable and 
there are no “standard” treatments, considering that synthetic MUS has 
been banned in several countries [40]. 

Moreover, considering the existent literature, the diagnosis reported 
by UDS often differs from the clinical diagnosis, even in women 
considered uncomplicated, but evidence that this correlates with better 
clinical outcomes remains unproven. In the Cochrane review by Clement 
et al. [41], urodynamics showed to modify treatment choices when 
compared with women who did not have preoperative UDS, even if the 
authors did not evidence any impact on postoperative outcomes; how
ever, in some of the included studies, surgery had already been chosen as 
the management approach, irrespective of UDS findings, and the review 
was unable to include the outcomes of patients not treated surgically. 
This led the authors to conclude that larger and more definitive trials are 
needed. Even in the ValUE trial, 57 % of diagnoses were altered after 
UDS (detection of unexpected voiding dysfunction or OAB). The paradox 
posed is that treatment did not change despite the different UDS diag
nosis, and most patients still ended up with MUS. Indeed, the 10 % of 
women where UDS identified pre-exisiting voiding dysfunction, pre
sented a higher rate of adverse postsurgical results [8]. Despite their 
considerable controversy and criticism of their design and conclusions, 
the ValUE and VUSIS-II studies have prompted a drastic reduction in use 
of UDS prior to surgery for SUI in recent years. Even if RCTs have 
demonstrated UDS improve surgical outcomes in women with compli
cated SUI, some high-quality evidence suggests UDS may also be able to 
predict postoperative complications in apparently uncomplicated cases. 
Indeed, asymptomatic urodynamically proven latent DO or pre-existing 
voiding dysfunction are related to a higher incidence of postoperative 
OAB and voiding dysfunction respectively. Explanation of pathophysi
ological patterns for under- or over-active bladder are a valuable part of 
counselling. Indeed, in a population of 50 women with urodynamic 
under-contractility, the cure rate with MUS was not significantly 
different from that in the normo-contractility group, even if voiding 
dysfunctions were statistically significant higher [42]. On the other 
hand, preoperative urodynamically proven DO may affect postsurgical 
results implementing OAB symptoms [23]. This information is impor
tant for appropriate preoperative counseling, which improves relation
ships and trust between clinician and patient, patient satisfaction with 
treatment outcomes, and comprehension in cases where adverse events 
are experienced [43]. Considering patient’s prospective, very few 
studies in the academic literature have assessed the value of UDS from 
their viewpoint. A narrative review evaluated several domains related to 
patient’s perspectives on the tolerability and acceptability of the uro
dynamic procedure, such as pain, physical discomfort, anxiety before 
and during the procedure and the patient perception of the value of 
urodynamic studies [44]. Authors concluded that although anxiety, 
embarrassment, and discomfort can occur, there are simple ways to 
reduce these experiences, particularly through optimal staff training, 
and that a 3:1 patient preference in favor of gaining an objective diag
nosis before embarking on treatment. Moreover, it was also notable that, 
after treatment, patients who had chosen to undergo UDS expressed a 
significantly higher satisfaction rate than the non-UDS group [45]. 

Further larger studies should be properly designed to legitimately 
assess the value of urodynamic studies in female urinary incontinence. 
As reported in a recent expert opinion by Tarcan et al. [46], several is
sues should be regulated: 1) judging a diagnostic test based on treatment 
outcomes is controversial and requires very careful trial design to 
minimize the numerous bias; 2) the study population should be reflec
tive of the real general population; 3) if the study endpoints are clinical, 
not only incontinence should be assessed but also the other LUTS, risks 
and costs; 4) the patients in the interventional arm should be submitted 
to tailored treatment according to the urodynamic results; 5) non 
interventional arm should be submitted to empiric treatment, even if it is 
ethically questionable; 6) the follow-up should be long enough to assess 
long term impact of management, such as new or worsened voiding 
symptoms or OAB symptoms. We agree with the authors conclusion that 
“due to all the methodological issues, a perfect RCT protocol for assessing the 
value of UDS in female UI does not exist. Nevertheless, much better studies 
than those that currently exist are certainly achievable“. 
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Conclusion 

In conclusion, UDS is an essential diagnostic test for the assessment 
of SUI and for the pre-operative work-up and represent the gold standard 
for LUTS assessment. 

Nowadays, the evidence does not support the systematic preopera
tive use of UDS for uncomplicated cases. However, in where there are 
mixed symptoms, voiding dysfunction, previous surgery or concomitant 
prolapse, preoperative UDS are recommended as may be useful in pre
dicting postoperative results and so to perform complete and adequate 
preoperative counselling. 

Larger and better-designed clinical studies should be promoted to 
evaluate if appropriate shaped management based on urodynamic 
findings may influence SUI outcomes at longer follow-up. 

Finally, we recommend performing preoperative UDS considering 
the patient’s specific clinical situation and the surgeon’s judgment, with 
consideration given to the potential benefits, risks, and impact on 
treatment decisions and patient outcomes. 
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