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Introduction The aim of this study was to find out if there are any conventional urodynamic (UDS)
variables that would help to predict the necessity of overactive bladder (OAB) symptomatic therapy

in women after transobturator tape surgery (TOT).

Material and methods A total of 487 females after TOT were enrolled in this retrospective study. Inclusion
criteria (UDS before surgery, follow-up visit within 2-6 month after TOT) were met in 169 women. Based
on patient history, questionnaires and physical examination, two groups were distinguished: pure stress
urinary incontinence (SUI) and stress-predominant mixed urinary incontinence (MixUl). A statistical analy-
sis was performed including age and UDS variables. T-test was used for continuous data and Chi-squared
test for categorical data. Combinations of these factors were analyzed using binary logistic regression and
surgery outcome as the target variable.

Results Significant correlations between the probability of a need for OAB therapy after TOT were observed
with age (higher age increases OAB therapy necessity, p <0.001) and such UDS variables as cystometric
capacity (CC) p <0.001; maximum flow rate (Qmax) p <0.001; detrusor contractility index (DCl) p <0.015

— higher value decreased the need for OAB therapy. Critical limit for these values: 60 years for age, 300 ml
for CC, 15 ml/s for Qmax, but no specific value for DCl was observed. Binary logistic regression showed that
the Ul Group (p <0.01) and CC (p = 0.01) allow correctly classify 78.9% of TOT outcome (increased CC and
SUI group are factors for TOT normal outcome).

Conclusions Ul group, age, CC, Qmax, DCI can help to predict the necessity of OAB symptomatic therapy
in women after TOT.
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INTRODUCTION

To this day, one of the most common treatment op-
tions for women with stress urinary incontinence
(SUI) is transvaginal tape surgery. There are two
main types of urinary incontinence (UI) for which
surgical treatment may be indicated: pure SUI and
stress-predominant mixed UI (MixUI). Unfortunate-
ly, even surgical treatment does not always resolve
the problem of Ul In addition, de novo urge or re-
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current urgency Ul episodes may occur, reducing the
patient satisfaction with surgical treatment results
and requiring continuous symptomatic overactive
bladder (OAB) treatment [1]. Unfortunately, there is
a lack of sensitive methods for identifying such pa-
tient groups prior to surgery.

The clinical significance of urodynamic variables
(UDS) in uncomplicated SUI cases has been disput-
ed even when surgical intervention is planned [1-6].
Some authors have asserted that UDS can provide
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essential clues about other types of lower urinary
tract dysfunctions (LUTD), as well as the specific
pathogenesis and severity of SUI, that may justify
the inconvenience of UDS testing [5, 7-10]. However,
it is still important to determine the most informa-
tive UDS parameters for the purpose of predicting
postoperative outcomes for SUI patients.

There are also authors who concluded that UDS
should not be indicated prior to surgical treatment
of patients with pure SUI and stress predominant
MixUlI, because UDS had no effect on the outcome
of surgery. This was also the conclusion of the large
randomised ValUE and VUSIS-II studies [11, 12].
At the same time, there is no doubt about the benefit
of UDS testing for women with recurrent or compli-
cated SUI [10]. It is important to know that in the
initial diagnostic algorithm, everything has been
done to avoid complicated cases, and UDS can prob-
ably be of benefit for this purpose.

Taking into account the aforementioned consid-
erations, the aim of our research was to establish
whether specific UDS values may help to predict the
outcomes of surgical treatment for SUI in women
and to distinguish patient groups that have higher
probability of a need for OAB symptomatic treat-
ment after the transobturator tape surgery (TOT).

MATERIAL AND METHODS

Retrospective data analysis was used to evaluate
the data from 487 women who underwent prima-
ry TOT surgery between April 2016 and January
2020. Statistical processing of data was performed
for 169 women who had pre-operative UDS data:
filling-cystometry followed by pressure-flow study
(MCM) and urethral pressure profilometry (UPP),
as well as information about a follow-up visit (within
2-6 months after TOT). The patients were divided
into two preoperative groups: SUI group and Mix-
UI group according to their patient history, patient
questionnaires [Urogenital Distress Inventory short
form questionnaire (UDI-6) and International Con-
sultation on Incontinence Questionnaire short form
(ICIQ-UI)], and the results of physical examination.
Postoperative groups also were divided based on pa-
tient symptoms evaluated during a follow-up visit.
An MMS Solar Silver system with 9 Fr triple lu-
men water-filled catheter was used for UDS. The
MCM was performed in the sitting position with
a filling rate of 50 ml/min. Upon reaching the cys-
tometric capacity, the patient urinated in privacy.
The UPP was performed in the lithotomy position,
with a catheter pulling rate of 2 mm/s, filling rate
of 2 ml/min. During the UPP, rest and cough stress
profiles were acquired.

The TOT surgery was performed using the ‘Swing-
bend’ urinary incontinence reconstruction mesh,
inside-out transobturator system.

The taking of patient medical history, the UDS test-
ing, and surgery were performed by a team of two
doctors.

RESULTS

A total of 169 women after the TOT surgery were
included in the analysed dataset. The preoperative
diagnosis for 100 of the patients was SUI and for 69
patients — MixUI. The percentages of patients with
no complaints about urinary incontinence after the
surgery (TOT Normal group) were: 84 (84%) in the
SUI group and 24 (34.8%) in the MixUI group. OAB
therapy following TOT surgery was recommended
for 42 (65.2%) of the patients in the MixUI group
and for 12 (12%) of the patients in the SUI group,
p <0.001. Furthermore, 2 (2%) of the patients in the
SUI group suffered from a recurrence of SUI (TOT
SUI recurrence group) and 2 (2%) required cutting
of the TOT tape (TOT Tape cut group) due to uri-
nary retention, while there were no such patients in
the MixUI group. The results are shown in Figure 1.
In order to establish the possible factors that can be
useful for predicting the outcome of TOT surgery,
a statistical analysis was performed including the age
of the patients and such UDS parameters as detru-
sor overactivity (DO), urgency urinary incontinence
(UUI), urodynamic stress urinary incontinence (SUI
UDS), cystometric capacity (CC), opening detru-
sor pressure (p det open), maximum urinary flow
(Qmax), detrusor pressure at Qmax (p det Qmax),
detrusor contractility index (DCI), functional ure-
thral length during rest profile (FUL rest), function-
al urethral length during stress profile (FUL stress),
maximum urethral closure pressure at rest (MUCP
rest), maximum urethral closure pressure at cough
stress (MUCP stress), and the pressure transmission
ratio (PTR).

These factors were analysed as differing factors
in two main groups of postoperative outcomes:
1) TOT Normal; 2) TOT OAB. Significant differenc-
es were observed in age (the probability of a need
for OAB therapy increased with age; p <0.001) and
such UDS variables as cystometric capacity (CC)
p <0.001; maximum flow rate (Qmax) p = 0.012;
detrusor contractility index (DCI) p = 0.009 - as
the value increases, the likelihood of requiring OAB
therapy decreases.

There was no statistically significant difference in
UPP values that would allow the prediction of the
need for symptomatic OAB therapy after TOT. The
results are shown in Table 1.
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A focussed analysis of the age factor revealed that
the patients in the MixUI group were significantly
older than in the SUI group (p <0.001), with the av-
erage ages of 65.5 years and 54.67 years, respective-
ly. Analysing age difference between the subgroups:
TOT normal (mean age 56.69) and TOT OAB (mean
age 63.9), patients in the TOT OAB group were
significantly older, p <0.001. However, the age fac-
tor did not produce statistically significant differ-
ences during separate analyses of pure SUI group:
TOT normal/TOT OAB (p = 0.654) and MixUI group:
TOT normal/TOT OAB (p = 0.950). It can be con-
cluded that age is a risk factor for the MixUI group,
which is further associated with increased probabil-
ity of a need for OAB therapy after the TOT surgery.
The factors that showed statistical significance for
the outcome of TOT were subjected to additional
analysis, in order to determine the critical limits
of TOT normal and TOT OAB. Thus, each factor
was divided into certain ranges. For the factor
of age, the ranges were <50, 51-60, 61-70, and 70+.
The critical limit was 60 years of age: for patients
at or below 60 years the predominant outcome was
TOT normal, while over 60 years of age the probabil-
ity of TOT OAB was greater (p <0.005).

The factor of CC was divided into the ranges of 1-99,
100-199, 200-299, 300-399, 400-499, and 500+ ml.
The critical limit was at CC 300 ml: for the CC val-
ues of 300 ml and greater the predominant probabil-
ity was that of TOT normal, while CC of less than
300 ml favoured the outcome of TOT OAB (p <0.005).
The factor of Qmax was divided into the ranges
of <15, 16-20, 21-25, 26-30, and 31+. The critical

limit was at Qmax 15 ml/s: Qmax values of 15 ml/s
or greater were associated with greater probability
of TOT normal, while the patients with Qmax be-
low 15 ml/s were more likely to experience TOT OAB
(p = 0.034).

The factor of DCI was divided into the ranges
of <100, 101-120, 121-140, 141-160, and 161+.
None of these ranges were associated with statisti-
cally significant differences between TOT normal
and TOT OAB (p = 0.163).

The results are shown in Figure 2.

We also additionally analysed the 34.8% of patients
from the MixUI group who did not indicate prob-
lems with UI after the TOT surgery, and were not
assigned any additional therapy. Taking into account
this information, our subsequent goal was to identi-

Sul MIXUI

mTOT_Normal mTOT_OAB m TOT_Normal mTOT_OAB

W TOT_SUI_recurrence m TOT_tape_cut W TOT_SUI_recurrence m TOT_tepe_cut

0%

Figure 1. The transobturator (TOT) surgery outcome for stress
(SUI) and mixed urinary incontinence (MIXUI) groups.

Table 1. The mean values of factors for different transobturator tape (TOT) surgery outcome groups and the corresponding p-values

TOT Normal TOT OAB

Mean Mean p-value
Age 57 64 <0.001
Cystometric capacity 422.96 . 310.13 <0.001
Maximum flow rate (Qmax) 25.71 21.50 0.012
Detrusor contractility index 152.32 130.80 0.009
Opening detrusor pressure 19.38 21.19 0.415
Detrusor pressure at Qmax 25.15 24.31 0.729
Functional urethral length during rest profile 32.75 32.96 0.905
Functional urethral length during stress profile 32.86 31.17 0.463
Maximum urethral closure pressure at rest 61.87 62.42 0.910
Maximum urethral closure pressure at cough stress 77.40 75.08 0.713
Pressure transmission ratio 61.40 63.96 0.659
Detrusor overactivity Yes/No Yes/No 0.062
Urodynamic urgency urinary incontinence Yes/No Yes/No . 0.41
Urodynamic stress urinary incontinence Yes/No Yes/No . 0.189
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Figure 2. Median values and quartiles of significant factors affecting transobturator tape (TOT) surgery outcome: age, cystomet-
ric capacity (CC), maximum flow rate (Qmax), detrusor contractility index (DCl).

fy any UDS variables that would help to distinguish
the MixUI group patients who are most likely to be
cured by TOT surgery from those who will probably
need further OAB therapy after the surgery. For this
purpose, two new groups were distinguished among
the MixUI group patients: 1) MixUI normal and
2) MixUI OAB, and statistically significant differenc-
es of any UDS values were investigated among these
two groups. None of the UDS values showed differ-
ences with a significance of p <0.05, but CC had
a correlation with p=0.058, where higher CC values
increased the probability that OAB is not needed
after the surgery.

Similarly, in order to identify any UDS values that
statistically significantly point to the probability
of OAB symptoms and the need for symptomatic
therapy in pure SUI patients after the surgery, the
initial SUI group was divided into two subgroups:
1) SUI normal and 2) SUI OAB. The factors of Qmax
and DCI showed statistically significant correlation —
the probability of a need for OAB therapy increases
with decreasing values of Qmax and DCI (p = 0.033).
Even though none of the UPP values showed signifi-
cant association with the outcome of TOT surgery,
we additionally analysed the possible presence of lin-
ear correlations between such variables of urethral
function as FUL rest and MUCP rest — lower values
of FUL rest correlated with lower MUCP rest values.
However, this hypothesis was also rejected both for
the combined patient population (p = 0.249), as well
as separately for the SUI group (p = 0.659) and the
MixUI group (p = 0.268).

Binary logistic regression was used to identify sig-
nificant predictive factors, using conditional forward
selection. It showed that UI Group (p <0.01) and
CC (p = 0.01) are significant factors, which allow
correctly classifying 78.9% of TOT outcome groups
(increased CC and SUI group are factors for TOT
normal outcome), AUC = 0.824. Controlling for age
did not have any significant impact on factor signifi-
cance. Excluding the UI group from the factor list in
order to find type-independent models did not yield
any satisfactory results [the best one included age
(p = 0.01), CC (p <0.01) and p det open (p = 0.05)],
and showed 69% correct classification of outcomes
(AUC = 0.773).

DISCUSSION

Two opposite opinions are still encountered in the
literature about the role of UDS in managing UI
in female patients. A turning point in the application
of UDS for women with SUI occurred in 2012, when
two randomised trials ValUE and VUSIS-II were
reported, which reached the conclusion that UDS
is not indicated prior to surgical treatment of pa-
tients with pure SUI, as it does not improve the out-
come of the surgery. One group of experts favoured
this assumption, and as a result, the use of UDS
in female SUI patients was reduced from 70 to 40%
[11, 12, 13]. However, such a conclusion also led
to questions about the study design, data interpre-
tation, and the methodological basis of the conclu-
sions [14]. Indeed, how can we be sure that pure SUI
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is indeed ‘pure’? A study by Digesu analysed the
data of 3428 women with SUI and concluded that
“only 8.9% of the patients were classified as having
pure SUI... UDS provides useful information in the
assessment of women with pure SUI” [10]. Also,
McGuire emphasized individual differences between
the patients with SUI and that the effectiveness of
therapy directly depended on precise pathophysi-
ological diagnosis, therefore UDS should be recom-
mended for all female patients [15]. Our data also
pointed to the clinical utility of UDS, helping to dif-
ferentiate patients who with high probability will
need to continue symptomatic therapy also after the
TOT surgery (women over 60 years of age, with CC
of less than 300 ml, and with Qmax below 15 ml/s).
Such findings would be useful to the doctor in plan-
ning the appropriate treatment, as well as better
explain to the patient her specific case. The demo-
graphic realities of an aging population have a direct
impact on the UDS values, which deteriorate with
age, thus increasing the risks and variety of LUTD
[16]. The main findings by Choudhury et al. from
UDS in postmenopausal women were incontinence,
storage symptoms, and bladder outlet obstruction
[17]. For these reasons, UDS should be considered
for every aging woman, prior to undergoing surgery
for SUIL Our results showed a similar situation: the
risk of MixUI increased with age, thus OAB thera-
py was more frequently required after TOT. At the
same time, age as an isolated factor did not increase
the risk of recurrent OAB symptoms after TOT in
women with MixUI and age should definitely not be
the reason for refusing surgical correction of com-
plaints about SUI.

There are also discussions about surgical correc-
tion of SUI in women who have been diagnosed with
DO during UDS. The findings of DO during UDS
have been noted in several studies as an independent
risk factor for poorer outcomes of anti-incontinence
surgery [1, 12], however, our data were in agreement
with the observations of those authors [1] who could
not confirm this correlation. In our study, the regis-
tration of DO showed no significant correlation with
increased need for OAB therapy after TOT. These
findings meant that the registration of DO during
UDS was not a contraindication for surgical correc-
tion of SUL

The appearance of de novo symptoms during mictu-
rition cycle after anti-incontinence surgery is known
but not fully understood. International Urogyneco-
logical Association (IUGA) guidelines report that:
“the incidence of de novo detrusor overactivity and
urge urinary incontinence varies depending upon
the anti-incontinence procedure with rates as high
as 33%” [7]. Another research group observed that

low Qmax appeared as an independent risk factor
for urinary retention after transvaginal tape surgery
[12]. According to our data, 12% of women noted
that the primary OAB symptoms appeared only af-
ter TOT surgery. None of these women had clinical-
ly significant residual urine volume, but decreased
Qmax and decreased DCI during preoperative UDS
helped to identify this patient group.

Finally, the role of UPP needs to be discussed. The
most common assumption about the pathogenesis
of SUI is associated with dysfunction at the level
of urethral sphincter and urethral support [15, 18].
Thus, it can be expected that UPP should have
a key role in the diagnostic algorithm for these pa-
tients. Several publications have pointed out that
low MUCP may predict not only poorer outcomes of
SUI correction, but also a higher DO risk after the
surgery [1, 5, 7, 19]. Another research group recog-
nized UPP as a substantial factor for determining
the severity of SUI [20]. In our previous studies,
when we analysed the role of UDS in the algorithm
for the diagnostics of specific type of Ul, we con-
cluded that the p det open and PTR parameters
describing urethral function may help to differenti-
ate between different types of Ul [21]. None of the
functional parameters for urethra showed an effect
on the postoperative outcome during this analysis.
However, it should be taken into account that the
central complaint of all patients during this study
was SUI. At the same time, it should not be denied
that low MUCP is indicative of ISD, which could
require a specific surgical approach while informing
the patient about lower risk for correcting specifi-
cally the SUI component [7].

Finally, a multidisciplinary pan-European working
group performed a literature analysis in 2017-2018
regarding the application of UDS for women with UL
When the experts were asked about the reasons for
performing UDS on their patients with SUI, the an-
swers included the goal of avoiding recurring prob-
lems, desire to resolve the causes of UI, as well as the
need to obtain information also about the voiding
phase. On the other hand, the main reasons against
UDS were associated with patient embarrassment,
discomfort, and the economic aspect. Obviously,
none of those is a valid clinical reason for a doctor to
refuse performing UDS [14].

CONCLUSIONS

First, we conclude that the patient age and such
UDS parameters as CC, Qmax, and DCI can help to
recognize patients who are more likely to need symp-
tomatic OAB therapy after the TOT surgery. Second,
the TOT surgery in 35% of the cases can entirely



prevent the problem of UI also for women with
MixUI. Finally, UDS gives confidence to doctors,
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tions regarding postoperative results as accurately

as possible.

helps to correctly interpret every specific case, and

improves the quality of patient information prior to
SUI surgery, while managing the patient expecta-
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