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Purpose: Urodynamic studies are commonly performed as part of the preoperative Article History:
work-up of patients undergoing surgery for stress urinary incontinence (SUI). We  received 22 April, 2014
aimed to assess the extent to which these urodynamic parameters influence patient accepted 15 October, 2014
selection and postoperative outcomes.

Materials and Methods: Patients presenting with SUI were randomly assigned to two

groups: one undergoing office evaluation only and the other with a preoperative urody-

namic work-up. Patients with unfavorable urodynamic parameters (detrusor over-

activity [DO] and/or Valsalva leak point pressure [VLPP] <60 cm H2O and/or maximum

urethral closure pressure [MUCP] <20 cm H20) were excluded from the urodynamic

testing group. All patients in both groups underwent the transobturator midurethral

sling procedure. Evaluation for treatment success (reductions in urogenital distress

inventory and incontinence impact questionnaire scoring along with absent positive

stress test) was done at 6 months and 1 year postoperatively.

Results: A total of 72 patients were evaluated. After 12 patients with any one or more

of the abnormal urodynamic parameters were excluded, 30 patients were finally re-

cruited in each of the “urodynamic testing” and “office evaluation only” groups. At both

the 6- and the 12-month follow-ups, treatment outcomes (reduction in scores and pos-

itive provocative stress test) were significantly better in the urodynamic testing group

than in the office evaluation only group (p-values significant for all outcomes).

Concdlusions: Our findings showed statistically significantly better treatment outcomes

in the urodynamic group (after excluding those with poor prognostic indicators such ~ Corresponding Author:
as DO, low VLPP, and MUCP) than in the office evaluation only group. We recommend ~ Abhinav Agarwal
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INTRODUCTION to 35% of women [1-3], and up to 15% of women require fur-

ther treatment for persistent or recurrent SUI after one
Changes in the pelvic floor alongside the urethral anatomy  surgical procedure [4]. Urodynamic testing is frequently
occur with aging, which can result in stress urinary incon-  utilized in the assessment of women with SUI, and urody-
tinence (SUI). This has a socially debilitating impact and  namic findings can predict disease severity (influence
affects health care systems economically. SUI affects 4%  treatment recommendations) or postoperative outcome.
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The extent to which a complete urodynamic evaluation im-
pacts outcomes after treatment of SUI is controversial,
however [5]. Symptoms are an unreliable indicator of ur-
odynamic findings [6], and therefore some have argued
that performing urodynamic studies might improve out-
come following surgery. This is achieved by both ur-
odynamically confirming the diagnosis and by establishing
the presence of other concomitant diagnoses (such as de-
trusor overactivity [DO], intrinsic sphincter deficiency
[ISD], or detrusor dysfunction) that might affect treatment
outcome [7]. For example, DO is a risk factor for failure of
midurethral sling (MUS) procedures [8-10]. Currently, the
diagnosis of ISD is unclear and there are conflicting data
in the literature concerning whether a diagnosis of ISD in-
fluences the outcomes or the type of surgical treatment.
Despite this lack of consensus, a maximum urethral clo-
sure pressure (MUCP) of less than 20 cm H:O and a
Valsalva leak point pressure (VLPP) of less than 60 cm H2O
have been the urodynamic criteria for diagnosis of ISD.
MUCP correlates with passive urethral tone, whereas
VLPP signifies active resistance during an episode of
stress. A recently published prospective study showed that
women with a low (<20 cm HoO) MUCP benefit from a ret-
ropubic tension-free vaginal tape (TVT) procedure [11].
Therefore, urodynamics can be used to select the proper
MUS procedure.

Very few randomized trials on urodynamics in SUI have
been carried out until now [12]. There is no conclusive evi-
dence showing that preoperative urodynamic studies im-
prove treatment outcome regardless of the surgical treat-
ment chosen [13]. A Cochrane review focused on this very
topic found only two studies that met the criteria for in-
clusion [9]. More studies are required to know the benefits
of conducting urodynamics over other noninvasive of-
fice-based testing in SUI patients undergoing surgery.
This is very important because urodynamics can add un-
necessary expense and morbidity by introducing urinary
tract infections if not indicated in the first place.

In this prospective randomized study, we aimed to assess
the value of urodynamics before treatment in women with
uncomplicated SUI by comparing outcomes with those of
patients who underwent office evaluation only and no
urodynamics.

MATERIALS AND METHODS

Women presenting with predominantly SUI (defined as in-
voluntary leakage during physical activity, coughing, or
sneezing) underwent a standardized basic office evalua-
tion and were eligible for the study if they had a history of
symptoms of uncomplicated SUI for at least 3 months and
failure to respond to standard medical treatment and pel-
vic floor exercises, a postvoid residual urine (PVRU) vol-
ume of less than 150 mL, a negative urine culture to exclude
urinary tract infection, a desire for surgery for SUI, and a
positive provocative stress test (defined as an observed
transurethral loss of urine that was simultaneous with a
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cough or Valsalva maneuver). A random 150-mL cutoff for
PVRU was chosen to exclude most patients with voiding
dysfunction or neurogenic bladder. The provocative stress
test, which had to be positive for inclusion in the study, was
performed at the time of cystoscopic confirmation for SUI
at a volume of approximately 300 mL along with a Bonney
test. A clinical assessment of urethral mobility (defined as
a straining angle of 30 degrees or greater relative to the hor-
izontal on the Q-tip test) was also conducted at the same
time.

Exclusion criteria were previous surgery for incon-
tinence, a history of pelvic irradiation, pelvic surgery with-
in the previous 3 months, and anterior or apical pelvic-or-
gan prolapse beyond 1-cm proximal to the hymen (stage II
and higher of the pelvic organ prolapse quantification sys-
tem).

The study was conducted between September 2011 and
August 2013, during which time a total of 72 women under-
went randomization. Patients were randomly assigned to
an “office evaluation only” group or a “urodynamic testing”
group (those undergoing management based on a work-up
with urodynamics). A simple 1:1 allocation was done
(except if a patient was excluded from study owing to un-
favorable urodynamic findings, in which case the next pa-
tient was assigned to the urodynamic group again).
Written informed consent was obtained from each enrolled
patient prior to their induction into the study, and ethical
committee approval was obtained.

Standardized urodynamic testing included noninvasive
uroflowmetry, filling cystometry with VLPP, urodynamic
stress testing, pressure flow studies, and urethral pressure
profilometry. These were performed on the urodynamic
group prior to surgery by use of a Multichannel Urodyna-
mics System (Dorado KT, Laborie, Toronto, Canada). The
International Continence Society recommended Good
Urodynamic Practice Guidelines [14] were adhered to in
the research. Conventional filling cystometry was per-
formed with the patients in the supine position by using a
6-Fr double lumen catheter. The bladder was filled at a con-
stant rate of 20 mL per minute by using normal saline sol-
ution at room temperature for standard urodynamic study.
Simultaneous abdominal pressure monitoring was ob-
tained through a fluid-filled rectal balloon catheter.
Pressures were measured by using external pressure
transducers that were zeroed to atmospheric pressure by
using the level of the symphysis pubis as the reference
height. The presence of involuntary detrusor contractions
with or without incontinence was documented, and VLPP
was obtained at a bladder volume of 200 mL. With the pa-
tient having a full bladder, the resting urethral pressure
profile was obtained by using a 6-Fr catheter, catheter
withdrawal, and water perfusion. The mean MUCP value
of three successive withdrawals was used for statistical
analysis. Pressure flow study was subsequently performed
with maximum cystometric capacity.

Wherever urodynamic findings indicated possible un-
favorable outcomes with the transobturator tape (TOT)
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procedure, such as patients with DO (involuntary detrusor
contractions during the filling phase with or without symp-
toms of urgency) or a possibility of ISD (abdominal leak
point pressure <60 cm H2O or MUCP <20 cm H20), the pa-
tients were excluded from the study and were advised to
consider medical management with anticholinergics plus
selective serotonin-reuptake inhibitors (in cases of DO) or
another form of surgical procedure (in cases of ISD). Twelve
patients who had undergone urodynamics opted for other
forms of treatment (autologous pubovaginal sling with or
without anticholinergics) owing to any one or more of the
abnormal parameters being present as mentioned above.
Finally, 30 patients in each group, i.e., preoperative urody-
namic testing and office evaluation only, were included in
the study.

All women in the study group underwent TOT surgery.
All TOT operations done in this study were performed by
a single senior surgeon, thereby ensuring the same ex-
pertise across all cases. The operating surgeon was blind
to the study group to which the patient belonged, thereby
removing any operator bias. Urodynamic findings such as
detrusor pressures during the voiding phase did not influ-
ence tape tension during MUS surgery, because the operat-
ing surgeon was blind to the group to which the patient
belonged. All patients were briefed on the possibility of
voiding dysfunction postoperatively and the need for clean
intermittent self-catheterization.

The data collected at the first visit for each patient were
age, weight, height, body mass index, parity, duration of
incontinence, menopausal status, history of smoking, his-
tory of hysterectomy or lower segment cesarian section,
urethral mobility, PVRU on ultrasonography, full bladder
and supine empty bladder stress test, and three-day void-
ing diary to measure incontinence severity. Self-reported
measures included the urogenital distress inventory (UDI)
and the incontinence impact questionnaire (IIQ), which
were assessed preoperatively and at the 6- and 12-month
follow-up visits. The UDI and IIQ were translated for
Indian culture and were linguistically validated in Indian
so that patients could read and write in their local
language. A positive provocative test was also repeated at
12 months after surgery to assess treatment outcomes.

The two quality of life and incontinence assessment
tools, the UDI-6 and the IIQ-7, are shortened versions of
the original UDI and I1IQ, respectively [15,16]. They have
shown promise in the assessment of health-related quality
of life and symptom distress and in distinguishing among
different types of established urinary incontinence in the
clinical setting. For scoring, item responses were assigned
values of 0 for “not at all,” 1 for “slightly,” 2 for “moderately,”
and 3 for “greatly.” The average score of items responded
to was calculated. The average, which ranged from 0 to 3,
was multiplied by 33 1/3 to put scores on a scale of 0 to 100.

Evaluation for treatment success was done at 6 months
and 1 year postoperatively. The primary outcome for treat-
ment success was clinical reduction of complaints as meas-
ured with the UDI and the I1Q (i.e., a score reduction of 70%
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or more) and a negative standard-volume stress test at 12
months after the onset of treatment. Treatment outcomes
were compared between the urodynamic testing and office
evaluation only group. Preoperative VLPP and MUCP
(urodynamic testing group) were also stratified as 60-90 or
>90 cm H20 and 2040 or >40 cm H>O, respectively, and
were correlated separately with outcome variables.

The statistical analysis was done by using the statistical
software SPSS ver. 16.0 (SPSS Inc., Chicago, IL, USA).
Chi-square test was used for nonparametric variables.
Student t-test was used for comparing two groups, and
one-way analysis of variance was used for multiple group
comparisons. A p-value of <0.05 was stated as statistically
significant.

RESULTS

Twelve patients who were excluded because of unfavorable
urodynamic findings were lost to follow-up, and treatment
outcomes were not assessed in that group. Primary out-
come data were finally available for 30 women in the urody-
namic testing group and 30 women in the evaluation only
group. All of these 60 patients came for regular follow-up
visits at both 6 and 12 months.

The demographic and clinical characteristics at baseline
for the women in both groups are shown in Table 1.
Demographic and clinical characteristics at baseline for
women with primary outcome data available were gen-
erally similar between the two groups, although the data
differed modestly with respect to two parameters. Specifi-
cally, women assigned to the urodynamic testing group had
greater urethral mobility and were more likely to smoke.

The symptom severity of SUI before undergoing surgery
in both the urodynamic testing and the office evaluation
group is important because this can affect surgical out-
comes. It is important to note that incontinence severity as
denoted by UDI-6 and IIQ-7 scores was comparable be-
tween the groups (p=0.22 and p=0.66, respectively).

Table 2 shows the urodynamic characteristics for the 42
women who underwent urodynamic testing. Thirty women
(71.4%) in this group had genuine stress incontinence con-
firmed by urodynamic testing. Seven women (16.7%) had
DO, 9 (21.4%) had VLPP <60 cm H>0, and 8 (19.0%) had
MUCP <20 ecm HO. In total, 12 women (28.6%) had to be
excluded after counseling owing to unfavorable urody-
namic findings. Thirty women with genuine stress incon-
tinence underwent the TOT procedure and outcome data
were evaluated in this group.

Table 3 compares the outcome success rate between the
office evaluation only and urodynamic testing groups by
evaluating the success criteria of 70% reduction in UDI and
11Q scores; mean change in these scores at 6 and 12 months,
and provocative stress test at 12 months.

At 6 months, a 70% reduction in UDI and IIQ scores was
significant in the urodynamic testing group at 86.7% and
73.3%, respectively, compared with only 60.0% and 46.7%,
respectively, in the office evaluation only group (p=0.001
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TABLE 1. Baseline demographic and clinical characteristics of the patients

Characteristic Urodynamic testing (n=30) Office evaluation (n=30) p-value
Age (y) 49.4+114 51.2+12.1 0.77
Body mass index (kg/m?) 26.4+5.8 26.1+5.9 0.92
Parity 2.1+0.6 1.9+0.4 0.65
Duration of incontinence (mo) 23.7+10.1 18.8+7.1 0.55
Postmenopausal 13 (43.3) 14 (46.7) 0.31
Smokers 3(10.0) 2 (6.7) 0.12
History of hysterectomy/LSCS 21 (70.0) 23 (76.7) 0.54
Urethral mobility 27 (90.0) 24 (80.0) 0.09
PVRU (mL) 28+9.0 34+11.2 0.74
Urogenital distress inventory score 64.05+11.1 72.2+9.8 0.22
Incontinence impact questionnaire score 33.3+5.7 38.1+6.5 0.67
Values are presented as mean+standard deviation or number (%).
LSCS, lower segment cesarean section; PVRU, postvoid residual urine.
TABLE 2. Urodynamic diagnosis in the 42 women who underwent urodynamic testing
Diagnosis Urodynamic testing done (n=42)
Genuine stress urinary incontinence 30 (71.4)
Detrusor overactivity 7 (16.7)
Suspected intrinsic sphincter deficiency
VLPP <60 cm H2O 9(21.4)
MUCP <20 cm H,O 8(19.0)
Values are presented as number (%).
VLPP, Valsalva leak point pressure; MUCP, maximum urethral closure pressure.
TABLE 3. Comparison of outcomes after TOT procedure in the two groups
Outcome Urodynamic testing (n=30) Office evaluation (n=30) p-value
At 6 months
70% or more reduction in UDI score 26 (86.7) 18 (60.0) 0.001
70% or more reduction in IIQ score 22 (73.3) 14 (46.7) 0.001
Mean change in UDI score -49.9 -38.9 0.001
Mean change in IIQ score -23.8 -19.1 0.002
At 12 months
70% or more reduction in UDI score 27 (90.0) 20 (66.7) 0.001
70% or more reduction in IIQ score 24 (80.0) 16 (53.3) 0.001
Mean change in UDI score -50.3 -40.0 0.001
Mean change in I1Q score -24.3 -19.9 0.002
Positive provocative stress test 1(3.3) 4(13.3) <0.001

Values are presented as number (%) or mean.

TOT, transobturator tape; UDI, urogenital distress inventory; I1Q, incontinence impact questionnaire.

and p=0.001). Similarly, change in UDI and I1Q scores was
-49.9 and -23.8, respectively, in the urodynamic testing
group compared with -38.9 and -19.1, respectively, in the
office evaluation only group (p=0.001 and p=0.002).

At the 12-month follow-up, there were mild changes in
all outcome variables and p-values were similarly sig-
nificant for all treatment outcomes in the two evaluation
groups. At 1 year, the urodynamic testing group had a 3.3%
rate of positive provocative stress test compared with
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13.3% in the office evaluation only group (p<0.001).

Tables 4 and 5 show the correlation of urodynamic pa-
rameters (VLPP and MUCP) with outcome in the urody-
namic testing group. No significant differences (p-values
insignificant) were seen when comparing treatment out-
comes with stratified preoperative values for VLPP and
MUCP at both 6 and 12 months.
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TABLE 4. Correlation of outcomes with VLPP categories
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VLPP
Outcome p-value
60-90 cm H20 (n=19) >90 cm H30 (n=11)
At 6 months
70% or more reduction in UDI score 16 (84.2) 10 (90.9) 0.22
70% or more reduction in IIQ score 13 (68.4) 9(81.8) 0.10
Mean change in UDI score -49.1 -51.4 0.54
Mean change in I1Q score -22.7 -25.6 0.47
At 12 months
70% or more reduction in UDI score 16 (84.2) 11 (100) 0.07
70% or more reduction in IIQ score 14 (73.7) 10 (90.9) 0.11
Mean change in UDI score -49.3 -51.8 0.19
Mean change in I1Q score -22.6 -26 0.47
Positive provocative stress test 1(5.3) 0(0) 0.27
Values are presented as number (%) or mean.
VLPP, Valsalva leak point pressure; UDI, urogenital distress inventory; IIQ, incontinence impact questionnaire.
TABLE 5. Correlation of outcomes with MUCP categories
MUCP
Outcome p-value
20-40 cm H30 (n=23) >40 cm Hz0 (n=7)
At 6 months
70% or more reduction in UDI score 20 (87.0) 6 (85.7) 0.45
70% or more reduction in IIQ score 17 (73.9) 5(71.4) 0.76
Mean change in UDI score -49.4 -50.7 0.67
Mean change in I1Q score -23.2 -25.1 0.55
At 12 months
70% or more reduction in UDI score 21 (91.3) 6 (85.7) 0.54
70% or more reduction in IIQ score 18 (78.3) 6 (85.7) 0.35
Mean change in UDI score -49.6 -50.7 0.67
Mean change in IIQ score -23.5 -25.2 0.55
Positive provocative stress test 1(4.3) 0(0) 0.31

Values are presented as number (%) or mean.

MUCP, maximum urethral closure pressure; UDI, urogenital distress inventory; I1Q, incontinence impact questionnaire.

DISCUSSION

In our study, the rate of successful treatment at 6 and 12
months among women who underwent urodynamic testing
was superior to the rate among those who underwent office
evaluation only. Our findings suggest that for women with
uncomplicated SUI, a basic office evaluation (i.e., a positive
result on a provocative stress test, a normal postvoid re-
sidual volume, an assessment of urethral mobility, and
confirmation of the absence of bladder infection) is not
enough and urodynamic testing helps in better selection of
patients, thereby translating into better treatment
outcomes.

The reliability and the clinical impact of urodynamics
are among the most debated issues in urogynecology. The
most recent recommendations stated by the International
Consultation on Incontinence and in some large research
articles [17] showed the important role of preoperative ur-
odynamic testing in women with SUI and concomitant rele-

vant genital prolapse. In contrast, in the literature, the
available data on the use of urodynamics in cases of un-
complicated and isolated SUI are conflicting and hetero-
geneous. Weber et al. [18] and Laurikainen and Kiilholma
[19] showed that preoperative urodynamics did not im-
prove the effectiveness of surgery in patients treated with
MUS placements for SUIL. However, in a recently published
literature review, Patel and Chapple [20] concluded that
the evidence, while not overwhelming, points to the utility
of urodynamics in diagnosis, preoperative planning, se-
verity assessment, and prognosis of surgery for SUI.
Urodynamics can help to exclude patients with DO or
ISD. Missing a diagnosis of DO could result in worsening
of the urge incontinence after MUS surgery [21-23].
Missing a low VLPP or MUCP would obviously lead to poor-
er outcomes in this subset of patients. Little evidence exists
for the influence of other urodynamic parameters on treat-
ment modus or outcome in uncomplicated women with an
indication for surgical treatment of SUI [21]. Therefore, in
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this study, we used the premise that only women with DO
or a low VLPP or MUCP might benefit from urodynamics.

The aim of this study was to investigate whether the find-
ings of DO, a low VLPP, or a low MUCP in women with pre-
dominant SUI can influence treatment outcomes. In this
group of women, urodynamic results could influence pre-
operative counseling and the choice of surgical procedure
[8-11,24]. We considered that use of these urodynamic find-
ings might result in a change from TOT to alternate
therapy. To determine whether urodynamic studies might
improve treatment outcomes and to avoid any bias about
the form of treatment, we compared postoperative results
only among the 30 women in each study group who under-
went TOT implantation. It can be admitted that the 12
women excluded from the urodynamic group did receive
the benefit of alternate forms of therapy on the basis of their
poor prognostic urodynamic findings.

Our finding that preoperative urodynamic tests improve
the rate of treatment success may be explained by several
factors. Factors such as DO and ISD identified on pre-
operative urodynamic testing have traditionally been con-
sidered to increase the risk of a poor outcome after surgery
for stress incontinence. O’Connor et al. [25] suggested that
VLPP might provide prognostic information. In a series of
43 patients with SUI who underwent TVT obturator sur-
gery, they observed, with a very short follow-up, that 77%
of patients with a preoperative VLPP >60 cm HyO were
cured compared with only 25% of patients with a VLPP <60
cm H;0. Romancik et al. [26] specifically investigated
VLPP as an outcome-predicting factor in 65 patients who
underwent TOT and found cure and success rates to be sig-
nificantly higher in patients with VLPP > 60 cm H»0 (78%
and 100%, respectively) compared with patients with
VLPP <60 cm H3O (25% and 78%, p<0.005 and p<0.025,
respectively).

Urodynamic findings cause physicians to not only
change their clinical diagnosis (e.g., diagnoses of over-
active bladder and ISD), but may also bring about changes
in surgical management or surgical outcome. Schierlitz et
al. [11] found that women with a low MUCP performed sig-
nificantly better after a TVT procedure compared with
TOT. Six months after surgery, 21% had urodynamic stress
incontinence in the TVT group compared with 45% in the
TOT group. Furthermore, nine women in the TOT group
underwent repeat sling surgery compared with none in the
TVT group. These findings were confirmed in other studies
[27-29]. In a series of 658 patients, Abdel-Hady and
Constantine [30] investigated the efficacy of TVT in 80
women with a low VLPP (<60 cm H20) and reported an
86% cure rate (dry) and a 14% improved rate (wet but im-
proved) at 6 months. They concluded that the high efficacy
of TVT makes it the first choice of treatment for women with
SUI, including those with low VLPP.

On further comparison of treatment outcomes with
stratified values for VLPP and MUCP (Tables 4, 5), we
found no significant correlations except for a modest differ-
ence in 70% reduction in IIQ scores at both 6 and 12 months
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in the VLPP 60-90 and VLPP >90 cm H>0 groups. These
findings could be explained by VLPP<60 cm HyO and
MUCP< 20 cm H30 representing threshold values as far
as influencing treatment outcomes. Further changes in
VLPP and MUCP beyond these values may not have the
same impact. However, the possibility of other threshold
values does exist and can be the subject of further research.

A possible drawback of this model is women with voiding
dysfunction. Voiding dysfunction can be present without
symptoms and without a preexisting history. This group
was not properly identified in the present study. However,
because patients with known postvoiding bladder re-
tention of more than 150 mL were excluded from this study,
this group is likely to have been very small. A randomized
clinical trial of the Burch colposuspension versus the autol-
ogous fascial sling showed that typical urodynamic meas-
ures did not predict the risk of postoperative voiding dys-
function [13].

Unlike many prior studies in which cure of stress incon-
tinence was used as the primary outcome measure, we
chose a broader measure of lower urinary tract function in
terms of quality of life to determine any potential benefit
of urodynamic testing. The UDI-6 determines the risk of
postoperative adverse effects such as urinary urgency, uri-
nary frequency, urgency incontinence, or voiding dysfunc-
tion. The I1Q-7 assesses the patient for activities, relation-
ships, and feelings being affected by urine leakage.

CONCLUSIONS

We found urodynamic predictors to be important for treat-
ment outcomes after TOT implantation. Our findings
showed statistically significantly better treatment out-
comes in the urodynamic group (after excluding those with
poor prognostic indicators such as DO, low VLPP, and low
MUCP) than in the office evaluation only group. Taking in-
to consideration all of the above, we recommend exploiting
the prognostic value of these urodynamic parameters for
patient counseling and treatment decisions. Larger vali-
dated studies are needed, however, to derive any definite
conclusions.
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