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Abstract

Introduction and hypothesis To assess whether detrusor underactivity (DU) is a risk factor for voiding dysfunction (VD) after
transobturator tape (TOT) and if a detrusor pressure at maximum flow (PdetQmax) value predicts postoperative VD in DU
patients. Also, we examined uncomplicated patients for postoperative VD.

Methods This is a prospective long-term study on SUI patients who underwent TOT. Exclusion criteria were preoperative POP
stage > 2, previous anti-incontinence surgery and comorbidities.

Patients were grouped by detrusor contractility using the projected isovolumetric pressure (PIP) index (PdetQmax + maximum
flow rate) with values of 3075 cmH,0 indicating normal contractility.

Follow-up was at 1, 3, 6 and 12 months, and then annually. All patients underwent a stress test and responded to the Urogenital
Distress Inventory questionnaire and to the King’s Health Questionnaire. The subjective cure was evaluated using the Patient
Global Impression of Improvement.

We determined the diagnostic accuracy of PdetQmax levels using ROC curve analysis, with a cut-off point calculated for
optimal sensitivity and specificity.

Results In 2007-2013, 118 patients underwent TOT. We included 50 in the undercontractility group (G1) and 50 in the
normocontractility group (G2).

Continence rates were 82% in G1 and 84% in G2 (mean follow-up 76 months). VD increased from 18 to 36% (p < 0.05) in G1
and from 14 to 16% (p =0.198) in G2. De novo VD was 28% in G1 and 2% in G2.

In the G1 group PdetQmax < 12 cmH,O predicted postoperative VD with 71.4% specificity and 80.0% sensitivity.
Conclusions DU adversely affects the voiding phase of micturition after TOT. In DU patients, PdetQmax < 12 cmH,O predicts
postoperative VD.

Keywords SUI surgery - Detrusor underactivity - Voiding dysfunction - Urodynamics - Uncomplicated SUI patients - Long-term
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Introduction

Midurethral sling (MUS) surgery is the most frequently
performed procedure for treating stress urinary incontinence
(SUD in women. Although incontinence is resolved in most
patients, some experience voiding dysfunction (VD) [1].
Symptoms of VD may vary in type and severity from a feeling
of incomplete emptying, low stream, acute urinary retention
that requires transient catheterisation and prolonged urinary
retention requiring reoperation. The reported incidence of
voiding dysfunction following MUS procedures ranges from
approximately 3 to 10% [2, 3].

Patient age, medical history and voiding parameters includ-
ing urodynamic study parameters [reduced peak flow rate
(Qmax) and increased postvoid residual (PVR)] are risk fac-
tors for postoperative urinary retention after tension-free vag-
inal tape (TVT) [4—6]. However, no study has evaluated
detrusor undercontractility (DU) as a risk factor in the new
onset of VD after trans-obturator tape (TOT).

DU indicates a condition that contributes significantly to
the manifestation of lower urinary tract symptoms (LUTS).
The International Continence Society report in 2002 used
the term DUA to describe a urodynamic abnormality. This
was defined as “a contraction of reduced strength and/or du-
ration, resulting in prolonged bladder emptying and/or failure
to achieve complete bladder emptying within a normal time
span” [7]. However, the parameters for the length and strength
of contraction and prolonged voiding to define what is normal
have not yet been established.

There has been some debate about whether a symptom
complex is associated with DUA, referred to by some as un-
deractive bladder (UAB), which is rather analogous to
detrusor overactivity (DO) and overactive bladder (OAB)
symptom complex. UAB manifests itself as prolonged urina-
tion time with or without a sensation of impaired bladder
emptying, usually with hesitancy, reduced sensation on filling
and a slow stream. In contrast to overactive bladder (OAB)
and detrusor overactivity (DO), UAB and DU have remained
largely unrecognised and poorly researched. There is a paucity
of data on the pathogenesis (neurogenic or myogenic) and
treatment of DU, and the definition of UAB remains vague,
with a variety of definitions (detrusor areflexia, hypotonic
bladder, atonic bladder, detrusor failure, impaired detrusor
contractility) and of diagnostic criteria found in the literature
[8]. This lack of uniformity creates difficulties in
characterising UAB, researching its effects and evaluating
possible treatments.

We set out to evaluate whether preoperative DU is a predic-
tor of voiding dysfunction following anti-incontinence surgery.

The primary objective of this study was to observe voiding
phase outcomes after TOT insertion in patients with and with-
out DU to assess whether DU is a risk factor for voiding
dysfunction after TOT insertion.
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Our secondary objective was to compare other postoperative
urinary symptoms and QoL in the two groups for differences
and to assess whether detrusor pressure at maximum flow rate
(PdetQmax) can predict which patients with DU are most likely
to develop postoperative VD and, if so, at what level and with
what degrees of sensitivity and specificity. Also, we wanted to
examine the subgroup of uncomplicated patients (as defined in
the FIGO working group report [9]) in our sample to see if
preoperative DU was associated with postoperative VD. The
uncomplicated SUI patient is characterised by a history of
leaking urine associated with physical exertion (sneezing or
jumping) in the absence of urgency or voiding symptoms (re-
tention, difficulty emptying, etc.), prior anti-incontinence, POP
or radical pelvic surgery, recurrent urinary tract infections and
medical conditions that can affect the lower urinary tract.

Materials and methods

This is a prospective study performed in a high-volume
urogynaecological centre on women who underwent TOT
for SUI with a long-term follow-up (minimum 4 years).

Inclusion criteria were patients who had undergone out-in
TOT (Monarc® Subfascial Hammock, American Medical
Systems, Minnetonka, MN) for clinical and urodynamic SUI
between May 2007 and October 2013 and who were > 18
years of age at surgery.

Exclusion criteria were VLPP < 60 cmH,O, preoperative
presence of pelvic organ prolapse (POP) > stage 2, previous
POP or anti-incontinence surgery, and comorbidities such as
diabetes or neurological disease.

Patients were divided into two groups according to detrusor
contractility, which was assessed using the projected
isovolumetric pressure (PIP) index [PdetQmax + maximum
flow rate (Qmax)] with values of 30-75 cmH,O indicating
normal contractility [10]. The reasons why we chose these
criteria are set out in the discussion. Patients with preoperative
SUI and DU were enrolled in group 1 (G1) and those with SUI
and normal detrusor contractility in group 2 (G2).

Preoperatively, all patients underwent a standardised preoper-
ative urogynaecological work-up including: urogynecological
history, pelvic examination using the POP-Q classification [11],
a standardised cough stress test (CST) performed in the standing
position at a bladder volume of 300 ml or at maximum
cystometric capacity if it was < 300 ml [12] and conventional
urodynamic study (according to ICS criteria).

The device used for urodynamics was a Medtronic Dantec
Duet with water-charged transducers. Bladder pressure was
measured using an 8-F two-way transurethral catheter at a
filling rate of 50 ml/min. Abdominal pressure was measured
using a catheter with a small PVC balloon.

Urinary symptoms were evaluated using a structured ques-
tionnaire and the standardised UDI-6 questionnaire [13]. In
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particular, the voiding phase was evaluated in the structured
questionnaire in terms of yes-no questions on hesitancy, slow-
stream, intermittency, straining to void and feeling of incom-
plete emptying and in UDI-6 question 5, which gives 4 degrees
of difficulty in voiding. SUI was defined according to ICS
standardisation and classified according to the Ingelmann-
Sundberg scale [14]. The King’s Health Questionnaire (KHQ)
was used to evaluate quality of life (QoL) [15].

“Methods, definitions, and units conform to the standards
jointly recommended by the International Urogynecological
Association and the International Continence Society, except
where specifically noted” [16].

TOT surgery was performed according to the technique
described by Delorm [17] by expert surgeon (E.C.).

A Foley catheter was removed 24 h after surgery and the
post-void residual was monitored. If PVR was > 100 ml for >
48 h, it was considered ‘persistent high PVR’ and patients
underwent intermittent catheterisation.

Patients were followed up at 1, 3, 6 and 12 months and thereafter
annually. At follow-up, urinary symptoms were evaluated with the
same questionnaires used in the preoperative evaluation. We con-
sidered VD to be present when a patient answered at least two
structured questionnaire questions affirmatively and also answered
‘moderately’ or ‘greatly’ to question 5 of UDI-6. The postoperative
rate of continence was evaluated objectively using the CST. The
subjective cure rate was evaluated using the Patient Global
Impression of Improvement (PGI-I). The KHQ was again used to
evaluate QoL. The urodynamic testing was performed after 1 year.

Follow-up assessments were performed by blinded physicians.

The study was approved by the Ethics Committee of our
institution (CEAS registry no. 2566). All patients signed an
informed consent.

We used the Fisher exact test for categorical variables, t-test
for continuous parametric variables and Mann-Whitney test for
continuous non-parametric variables (p < 0.05 statistically sig-
nificant). The diagnostic accuracy of PdetQmax levels in
predicting VD in patients with DU was determined using
receiver-operating characteristic (ROC) curve analysis, with a
cut-off point calculated for optimal sensitivity and specificity.

Results

Between 2007 and 2013, we performed TOT to treat 118
patients for SUI.

At the last follow-up, 3 patients had died, and 15 others were
lost for other reasons. The remaining 100 patients were included
in this study: of these 50 were enrolled in the undercontractility
group and 50 in the normocontractility group.

We observed no significant preoperative differences be-
tween the groups in terms of demographic or clinical data or
in urodynamic findings unrelated to DU (Table 1).

Immediately following the operation, nine patients in G1
and two in G2 had VD associated with persistent high PVR
(defined as > 30% of voided volume) and thus underwent
intermittent catheterisation.

In G1, in three patients, persistent VD and high PVR lasted
> 1 month: two underwent mesh incision; one had mesh re-
moval. Following this secondary surgery, VD resolved spon-
taneously and PVR reduced to < 50 ml in all three cases. In the
other six patients VD resolved and PVR reduced to < 50 ml:
four in 2 weeks and two in 1 month.

In G2, in both patients VD resolved spontaneously and PVR
reduced to < 50 ml in 7 days and 1 month, respectively (Fig. 1).

Table 1 Demographic data in the
undercontractility group (G1) and

normocontractility group (G2)

G1 (N=50) G2 (N=50) P
Age, years mean + SD 60.19+10.80 58.30+10.56 0.3776
Parity, median (range) 2(04) 2 (0-6) 0.0872
BMI, mean + SD 2643 +4.18 26.43+4.16 0.9978
Menopause, no. (%) 37 (74) 32 (64) 0.7640
SUI, no. (%) Grade 0 0 Grade 0 0 1.0000

Grade 1 10 (20) Grade 1 5(10)

Grade 2 31 (62) Grade 2 27 (54)

Grade 3 9(18) Grade 3 18 (36)
Wet OAB, no. (%) 23 (46) 33 (66) 0.4908
Dry OAB, no. (%) 29 (58) 36 (72) 0.1024
Voiding dysfunction, no. (%) 9 (18) 7 (14) 1.0000
Mean cystometric capacity, ml (+ SD) 381.8 (=79) 345.8 (= 63.4) 0.7841
DO, no. (%) 4 (8) 5(10) 0.9943
Mean PdetQmax, cmH,O (£ SD) 10.6 (£5.2) 28.5(£2.8) < 0.005
Mean Qmax, cmH,O (= SD) 152 (£4.6) 278 (£5.9) < 0.005
PIP 26.1 (£2.8) 49.6 (+4.5) < 0.005

Mean PdetQmax, cmH20 (+ SD); Mean Qmax, cmH20 (+ SD); PIP are statistically significant
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At final follow-up (mean 76 months; range 48—120 months), 82
and 84% of women were continent in G1 and G2, respectively; dry
OAB resolved in 69% of women in G1 and 84% in G2; wet OAB
disappeared in 65% of patients in G1 and 66% in G2. VD showed a
statistically significant increase from 18 to 36% in G1; the 19 un-
complicated patients in this group showed analogous results, with
six patients (31.6%) having postoperative VD, which was 12% of
all incidences. In G2 we had an increase in VD from 14 to 16%,
which was not statistically significant. Lastly, G1 had an incidence
of de novo VD of 28% and G2 an incidence of 2% (again these
results were statistically significant in G1 but not in G2).

Table 2 compares the clinical results of both groups at final
follow-up.

The pre- and postoperative urodynamic data of both groups
are compared in Table 3.

In both groups PdetQmax and PIP increased after TOT
treatment, and no obstruction was observed according to the
Blaivas-Groutz nomogram.

One of our secondary objectives was to evaluate whether it
is possible to predict postoperative VD in patients with DU
using urodynamic parameters. From the baseline values of
PdetQmax, we determined that a cut-off < 12 cmH,O predict-
ed postoperative VD with 71.4% specificity and 80.0 sensi-
tivity (Fig. 2). Note that this applies only to DU patients, so
PIP is always < 30. Even if we were not able to establish a cut-

2
y 1
1 4
0
one week

O undercontractility group

more than one
month

two weeks one month

@ normocontractility group

off for Qmax, the range of possible values is limited by the
low PIP.

The KHQ showed a statistically significant improvement in
all domains of QoL in both groups.

Table 4 shows the PGI-I scores for both groups.

We observed no statistically significant differences in PGI-I
between the two groups.

Discussion

Our study demonstrates that there are no statistically signifi-
cant differences in objective and subjective cure rates of SUI
or other filling symptoms comparing women with DU and
those with normal detrusor contractility.

By contrast, de novo VD after TOT surgery and also the re-
operation rate for treating partial urinary retention are both
higher in women with DU (PIP value < 30) than in women
with normal detrusor contractility.

Preoperatively, we did not find significant differences in
the incidence of VD between the two groups, which is prob-
ably explained by the weakness of the urethral sphincter in
incontinent patients. This weakness causes SUI and reduces
peripheral resistance so lower values of detrusor pressure dur-
ing micturition are needed. Postoperatively, TOT produces

Table 2 Clinical results in the undercontractility group (G1) and normocontractility group (G2) at final follow-up
Gl (N=50) G2 (N=50) P

Objective cure for SUI, no. (%) 41 (82) 42 (84) 1.0000
Subjective cure for SUI, no. (%) 39 (78) 42 (84) 0.1075
Wet OAB, no. (%) 9, of which 2 were de novo (18) 6, of which 1 was de novo (12) 0.5791
Dry OAB, no. (%) 13, of which 3 were de novo (26) 13, of which 1 was de novo (26) 0.9841
VD, no. (%) 18 (36) 8 (16) 0.0339
De novo VD, no. (%) 14 (28) 1(2) 0.0016

VD, no. (%); De novo VD, no. (%) are statistically significant
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Table 3 Pre- and postoperative urodynamic data in the undercontractility group (G1) and normocontractility group (G2)

G1 (N=50) G2 (N=50)

Preop Postop P Pre-op Postop p
Uroflowmetry
Mean Qmax, ml/s (£SD) 22.1 (£6.7) 21.6 (+9.6) 0.8264 34.1 (= 14.9) 27.5 (+10.2) 0.7891
Mean voided volume, ml (+ SD) 373.4 (+144.7) 388.6 (+106.1) 09172 358.6 (£ 133.1) 379.3 (+187.1) 0.9622
Cystometry and pressure/flow study
Mean cystometric capacity, ml (+ SD) 381.9 (+79.1) 365.1 (+59.8) 0.4245* 345.8 (+ 63.4) 355 (£79.8) 0.5532
DO, no. (%) 4(8) 3(6) 0.5637 5(10) 7(14) 0.2123
Mean PdetQmax, cmH,O (£ SD) 10.6 (+5.2) 17.6 (+9) 0.0016* 28.5 (+2.8) 18.2 (= 11.2) 0.0022
Mean Qmax, ml/s (+ SD) 152 (£ 4.6) 155(*6.2) 0.1599* 27.8 (+5.9) 25.6 0.4539
PIP 26.1 (£2.8) 33.8(+9.7) 0.0009* 49.6 (£ 4.5) 52.87 0.0038

Mean PdetQmax, cmH20 (+ SD); PIP are statistically significant

higher detrusor pressure during micturition in both groups, but
there is a greater incidence of postoperative VD and de novo
VD only in the G1 where PdetQmax is lower.

This difference in the incidence of postoperative VD be-
tween patients with and without DU demonstrates that evaluat-
ing symptoms alone is not sufficient to predict how the opera-
tion will affect the voiding phase and that this can be overcome
by evaluating preoperative detrusor contractility. We note that
this also applies to ‘uncomplicated” SUI patients, which many
researchers exclude from preoperative urodynamic studies.
Therefore, our results indicate that performing these studies
on uncomplicated patients allows their outcomes to be predict-
ed more accurately, and this will have particular importance in
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Fig. 2 ROC curve to determine the PdetQmax cut-off in DU patients

counselling such patients on what results they can expect in
terms of postoperative symptoms.

It is known that VD may occur after MUS. Deval et al.
reported VD after TVT as occurring in approximately 2 to
15% of patients with a substantial impact on patient satisfac-
tion in these cases [18]. Bullock et al. reported postoperative
retention rates of 2.3-19.5% following TVT and 2.0-5.4%
after trans-obturator tape (TOT) [19].

However, there is a lack of high-level evidence supporting
the assertion that urodynamics are able to predict the compli-
cations of surgery.

Some studies have demonstrated that some preoperative
urodynamic parameters—high preoperative PVR, low preop-
erative PFR and low detrusor pressure during a pressure-flow
study—can be used to predict postoperative voiding dysfunc-
tion after anti-incontinence surgery [20, 21].

Nevertheless, other studies have failed to demonstrate
urodynamic predictors of post-MUS voiding dysfunction. Ahn
et al. found that preoperative urodynamic parameters did not
predict voiding dysfunction for 449 patients who were evaluated
after undergoing TOT [22]. Cocci et al. demonstrated that the
preoperative flow rate did not correlate with the occurrence of
early voiding dysfunction after TVT-O surgery [23]. Linder
et al. found that no urodynamic parameters were associated with
the risk of sling release; the parameters they evaluated included

Table 4 PGI-I scores for the undercontractility group (G1) and
normocontractility group (G2)

PGI-I score, no. (%) Gl (N=50) G2 (N=50)
1: Very much better 25 (50) 26 (52)

2: Much better 13 (26) 14 (28)

3: A little better 10 (20) 7 (14)

4: No change 24) 3(6)

5-7: Worse—very much worse 0 (0) 0(0)
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peak flow rate (P =0.20), postvoid residual volume (P =0.37),
voiding without detrusor contraction (P =0.96) and detrusor
pressure at maximal flow (P=0.23) [24]. Significantly, none
of these papers evaluated detrusor contractility.

One problem that we encountered was deciding which pa-
rameters to use to establish the presence of DU. A precise
understanding of how best to diagnose and quantify DU in
women is currently lacking and defining parameters vary
slightly from study to study [25-27].

In particular, there is need for a consensus on which
urodynamic criteria to use to diagnose detrusor contractility.
The urodynamic estimation of detrusor contractility is based
on the detrusor pressure required to expel urine through a patent
urethra. However, it is likely to underestimate contractility be-
cause the contraction generates both flow and pressure [28]. To
compensate, methods were developed that attempted to esti-
mate ‘isovolumetric detrusor pressure’ during uninterrupted or
interrupted voiding [10]. Most of these methods are based on
the bladder outlet relation (BOR), namely the inverse relation
between pressure and flow [29]. Schafer proposed assessing the
maximum isovolumetric pressure using the point Pdet/Qmax
when the angle and curvature of the BOR are known [30]. To
do this, the BOR is simplified to a straight line with a fixed
angle (K). The isovolumetric pressure is then estimated by
projecting back to the y-axis (Pdet) in a line parallel to the
BOR represented by this formula:

PIP = Pdet@Qmax + KQmax

where PIP is the projected isovolumetric pressure.

Abrams used this formula to devise the bladder contractil-
ity index (BCI) [31]. His studies were on men with BPH and
he used a value for K of 5 cmH,0O/ml/s. However, K will vary
according to the study populations. For women, K =
1 ecmH,0O/ml/s was found by Griffith to be more accurate.

Following Griffith, we chose to use the formula PIP =
Pdet@Qmax + 1 Qmax to evaluate bladder contractility, with
values of 30-75 cmH,O indicating normal contractility.

This is one of the few papers to evaluate the effect of DU after
SUI surgery. The other strengths of our study are the prospective
design, the presence of a control group, the assessment of symp-
toms with pre- and postoperative validated questionnaires, the
sufficiently long follow-up and the absence of missing subjec-
tive data. The most important strength is our identification of a
cut-off value of PdetQmax in undercontractility patients below
which postoperative VD is more frequent.

The chief limitation of this study is that there is no agreement
on the parameter values used to define DU, which means that
our results cannot be compared with other studies that used
alternative values.

In conclusion, in DU patients with SUI, TOT gives good
outcomes in terms of continence but results in a higher rate of
VD compared with patients with normal detrusor contractility.
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In particular, in DU patients with SUI, PdetQmax < 12
cmH,O0 is a predictive factor for postoperative VD.
Consequently, preoperative urodynamics are useful to dis-
criminate DU patients with SUI and PdetQmax < 12 cmH,0
to counsel them better on their risks of VD and de novo VD
and the reoperation rate.

Acknowledgements We thank David Nicholson for his invaluable help
with and revision of the English in this paper.

Compliance with ethical standards

Conflicts of interest None.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. SchimpfMO, Rahn DD, Wheeler TL, Patel M, White AB, Orejuela
FJ, et al. Sling surgery for stress urinary incontinence in women: a
systematic review and metanalysis. Am J Obstet Gynecol.
2014;211:71.e1-71.€27.

2. Karram MM, Segal JL, Vassallo BJ, Kleeman SD. Complications
and untoward effects of the tension-free vaginal tape procedure.
Obstet Gynecol. 2003;101(5 Pt 1):929-32.

3. Kleeman S, Goldwasser S, Vassallo B, Karram M. Predicting post-
operative voiding efficiency after operation for incontinence and
prolapse. Am J Obstet Gynecol. 2002;187:49-52.

4. Salin A, Conquy S, Elie C, Touboul C, Parra J, Zerbib M, et al.
Identification of risk factors for voiding dysfunction following TVT
placement. Eur Urol. 2007;51:782-7.

5. Hong B, Park S, Kim HS, Choo MS. Factors predictive of urinary
retention after a tension-free vaginal tape procedure for female
stress urinary incontinence. J Urol. 2003;170:852—6.

6. Moore C, Paraiso MF. Voiding dysfunction after the tension-free
vaginal tape procedure. Curr Urol Rep. 2005;6:356-9.

7. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U,
et al. The standardisation of terminology of lower urinary tract
function: report from the standardisation sub-committee of the
International Continence Society. Am J Obstet Gynecol.
2002;187(1):116-26.

8. Osman NI, Chapple CR, Abrams P, Dmochowski R, Haab F, Nitti
V, et al. Detrusor underactivity and the underactive bladder: a new
clinical entity? A review of current terminology, definitions, epide-
miology, etiology, and diagnosis. Eur Urol. 2014;65:389-98.

9. Medina CA, Costantini E, Petri E, Mourad S, Singla A, Rodriguez-
Colorado S, et al. Evaluation and surgery for stress urinary incon-
tinence: a FIGO working group report. Neurourol Urodyn.
2017;36:518-28.

10.  Griffiths D. Detrusor contractility—order out of chaos. Scand J Urol
Nephrol Suppl. 2004;215:93—-100.

11. Bump RC, Mattiasson A, Be K, Brubaker LP, DeLancey JO,
Klarskov P, et al. The standardization of terminology of female
pelvic organ prolapse and pelvic floor dysfunction. Am J Obstet
Gynecol. 1996;175:10-7.

12.  Swift SE, Yoon EA. Test-retest reliability of the cough stress test in
the evaluation of urinary incontinence. Obstet Gynecol. 1999;94:
99-102.

13.  Artibani W, Pesce F, Prezioso D, Scarpa RM, Zattoni F, Tubaro A,
et al. FLOW study group. Italian validation of the urogenital



Int Urogynecol J (2019) 30:1519-1525

1525

15.

16.

17.

18.

20.

21.

22.

23.

distress inventory and its application in LUTS patients. Eur Urol.
2006;50:1323-9.

Ingelmann-Sundberg A, Ulmsten U. Surgical treatment of
female urinary stress incontinence. Contrib Gynecol Obstet.
1983;10:51-69.

Kelleher CJ, Cardozo LD, Khullar V, Salvatore S. A new question-
naire to assess the quality of life of urinary incontinent women. BrJ
Obstet Gynaecol. 1997;104:1374-9.

Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, et al.
An International Urogynecological Association (IUGA)/International
Continence Society (ICS) joint report on the terminology for female
pelvic floor dysfunction. Int Urogynecol J. 2010;21:5-26.

Delorme E. Transobturator urethral suspension: mini-invasive pro-
cedure in the treatment of stress urinary incontinence in women.
Prog Urol. 2001;11:1306-13.

Deval B, Jeffry L, Al Najjar F, Soriano D, Darai E. Determinants of
patient dissatisfaction after a tension-free vaginal tape procedure for
urinary incontinence. J Urol. 2002;67:2093-7.

Bullock TL, Ghoniem G, Klutke CG, Staskin DR. Advances in
female stress urinary incontinence: mid-urethral slings. BJU Int.
2006;98(Suppl 1):32-40.

Kleeman S, Goldwasser S, Vassallo B, Karram M. Predicting post-
operative voiding efficiency after operation for incontinence and
prolapse. Am J Obstet Gynecol. 2002;187:49-52.

Miller EA, Amundsen CL, Toh KL, Flynn BJ, Webster GD.
Preoperative urodynamic evaluation may predict voiding dysfunction
in women undergoing pubovaginal sling. J Urol. 2003;169:2234-7.
Ahn C, Bae J, Lee KS, Lee HW. Analysis of voiding dysfunction
after transobturator tape procedure for stress urinary incontinence.
Korean J Urol. 2015;56:823-30.

Cocci A, Cacciamani GE, Russo GI, Cerruto MA, Milanesi M,
Medina LG, et al. Impact of preoperative patient characteristics

24.

25.

26.

27.

28.

29.

30.

3L

and flow rate on failure, early complications, and voiding dysfunc-
tion after a transobturator tape procedure: a multicentre study. Int
Neurourol J. 2017;21:282-8.

Linder BJ, Trabuco EC, Gebhart JB, Klingele CJ, Occhino JA,
Elliott DS, et al. Can urodynamic parameters predict sling revision
for voiding dysfunction in women undergoing synthetic
midurethral sling placement? Female Pelvic Med Reconstr Surg.
2017. https://doi.org/10.1097/SPV.0000000000000521.

Resnick NM, Brandeis GH, Baumann MM, DuBeau CE, Yalla SV.
Misdiagnosis of urinary incontinence in nursing home women:
prevalence and a proposed solution. Neurourol Urodyn. 1996;15:
599-613.

Groutz A, Gordon D, Lessing JB, Wolman I, Jaffa A, David MP.
Prevalence and characteristics of voiding difficulties in women: are
subjective symptoms substantiated by objective urodynamic data?
Urology. 1999;54:268-72.

Valentini FA, Robain G, Marti BG. Urodynamics in women from
menopause to oldest age: what motive? What diagnosis? Int Braz J
Urol. 2011;37:100-7.

Griffiths DJ. Editorial: bladder failure—a condition to reckon with.
J Urol. 2003;169:1011-2.

Griffiths DJ. The mechanics of the urethra and of micturition. Br J
Urol. 1973;45:497-507.

Schafer W. Analysis of bladder-outlet function with the linearized
passive urethral resistance relation, linPURR, and a disease-specific
approach for grading obstruction: from complex to simple. World J
Urol. 1995;3:47-58.

Abrams P. Bladder outlet obstruction index, bladder contractility
index and bladder voiding efficiency: three simple indices to define
bladder voiding function. BJU Int. 1999;84:14-5.

@ Springer


https://doi.org/10.1097/SPV.0000000000000521.

	Transobturator...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References


