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Preoperative Valsalva Leak Point Pressure Is Not Related to Cure
Rate or Quality of Life Improvement
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Purpose: We investigated whether the Valsalva leak point pressure (VLPP) is valuable
for predicting postoperative outcome measurement after transobturator suburethral
tape (TVT-0O) implantation for treating stress urinary incontinence (SUI) in women.
Materials and Methods: A total of 204 female patients who underwent TVT-O place-
ment for treatment of SUI from March 2008 to February 2012 were enrolled in this retro-
spective study. All patients completed the incontinence quality of Life questionnaire
(I-QoL), a self-reported quality of life measure specific to urinary incontinence, and the
cure rate of incontinence was measured before and 6 months after surgery. Cure was
defined as no leakage of urine postoperatively both subjectively and objectively. We
compared pre- and postoperative I-QoL scores according to preoperative VLPP and
Stamey grade.

Results: The numbers of patients with Stamey grades I, II, and III were 99 (48.5%),
84 (41.2%), and 21 (10.3%), respectively. A total of 30 (14.7%), 87 (42.6%), and 87 patients
(42.6%) showed VLPP <60, 60<VLPP<90, and VLPP>90 ecm H;O, respectively.
Preoperative VLPP was not significantly different according to preoperative I-QoL or

change in I-QoL after surgery. However, I-QoL after surgery improved in patients with  Corresponding Author:
a high preoperative Stamey grade (p=0.001). Sun-Ouck Kim
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Conclusions: VLPP was not a factor related to surgical outcome from the midurethral
sling procedure. Stamey grade rather than VLPP was important for predicting sub-
jective quality of life and improved incontinence-related quality of life after surgery.
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have been considered safe and effective for treating female
SUI. In 2002, Delorme et al. [3,4] described the trans-
obturator technique for a midurethral sling in which they
passed the tape through the obturator foramen from out-
side to inside. De Leval [5] demonstrated a transobturator

INTRODUCTION

Stress urinary incontinence (SUI), which is a complaint of
involuntary urine leakage on effort, exertion, sneezing, or
coughing [1], is a common functional disease in women.

Understanding of the physiopathological concepts of fe-
male SUI has steadily developed and the application of this
improved understanding has led to improved surgical pro-
cedures aimed at correcting this disorder. Since the ten-
sion-free vaginal tape (TVT) procedure was first reported
by Ulmsten et al. [2] in 1996, midurethral sling procedures
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midurethral sling procedure in which the sling passes the
obturator foramen from inside to outside. In long-term fol-
low-up studies, the transobturator technique has similar
efficacy and safety compared with that of TVT [6,7].
Despite the popularity of these procedures, prognostic fac-
tors for the surgical outcome of correcting SUI are still
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debated.

Valsalva leak point pressure (VLPP) is defined by the
International Continence Society (ICS) as the intravesical
pressure generated by the Valsalva maneuver at which
urine leakage occurs owing to increased abdominal pres-
sure in the absence of detrusor contraction [1]. VLPP has
been used as an indicator representing the objective se-
verity of SUI [8]. Clinical application of VLPP remains con-
troversial, however, and the effect of VLPP on treatment
outcome of distal polypropylene sling procedures or pubo-
vaginal sling procedures is undetermined [9,10]. Only a
few studies have examined outcomes of transobturator
midurethral slings stratified by the preoperative severity
of urinary incontinence [11-13]. Additionally, few studies
have assessed the relationship between incontinence se-
verity and validated disease-specific quality of life [13].
Thus, we designed this study to assess the influence of pre-
operative VLPP and Stamey grade on quality of life and
surgical outcome from transobturator midurethral tape
implantation for treating SUI in women.

MATERIALS AND METHODS

1. Subjects and study design

A total of 204 female patients who underwent trans-
obturator midurethral sling placement for the treatment
of urodynamic SUI from March 2008 to February 2012 were
included in this retrospective study. Inclusion criteria
were stress or mixed urinary incontinence defined accord-
ing to ICS guidelines. The preoperative evaluation con-
sisted of a detailed history, urologic physical examination,
and a urodynamic study (UDS). The physical examination
included a pelvic organ prolapse quantification system
classification [14], Q-tip test, and a stress test in the lith-
otomy position at physiological maximum bladder capa-
city. All patients underwent a preoperative UDS, including
uroflowmetry, provocative cystometry, and wurethral
profilometry. The Stamey incontinence score (grade 0, con-
tinent; grade 1, loss of urine with sudden increase in ab-
dominal pressure such as from coughing, sneezing, or
laughing; grade 2, leaks with lesser degrees of physical
stress such as walking, standing erect from a sitting posi-
tion, or sitting up in bed; grade 3, total incontinence, urine
is lost without any relation to physical activity or position)
was checked to represent SUI severity in all enrolled pa-
tients [15]. In cases of grade 3, we executed cystoscopy or
a radiological evaluation to rule out the possibility of a
fistula. Patients were then stratified by Stamey incon-
tinence score into three groups (grades 1, 2, 3). All surgery
was performed under spinal or general anesthesia accord-
ing to the decision of the anesthesiologist. Suburethral tape
was inserted via an inside-out transobturator midurethral
sling (TVT-O; Gynecare, Chaska, MN, USA) by the same
experienced surgeon in all patients (S.0.K.). The follow-up
examination at 6 months included a physical examination
with a stress test, an interview for signs and symptoms, and
assessment of patient satisfaction with the procedure. The
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procedure for this study complied with the guidelines pro-
vided by the Declaration of Helsinki.

2. Exclusion criteria

Patients were excluded from this study according to the fol-
lowing criteria: patients who had undergone previous
spine or brain surgery, patients with concomitant
high-grade pelvic organ prolapse (>grade III), patients
with a history of urinary retention with residual urine >
200 mL, and patients with active urinary tract infection
(confirmed by Nélaton catheterization and urinalysis) and
other urologic disease. Patients using drugs that could
have an impact on bladder and urethral function, such as
alpha-adrenergic receptor agonists or antagonists, were
also excluded. Potential patients who had any possible
cause of neurogenic bladder were excluded.

3. Outcome measure

The incontinence quality of life questionnaire (I-QoL), a
self-reported quality of life measure specific to urinary in-
continence, was completed, and the objective cure rate of
incontinence was measured by a stress test before and 6
months after surgery. Cure was defined as no leakage of
urine postoperatively both subjectively and objectively,
and improvement was defined as no urine leakage on a sub-
jective exam with subjective urine leakage sometimes but
with overall satisfaction, whereas failure was defined as
objective loss of urine during the stress test. We compared
the pre- and postoperative I-QoL scores and cure rates ac-
cording to preoperative VLPP and Stamey grade.

4, Measurement of VLPP

Multichannel UDS investigations were done according to
the ICS protocol [ISD8]. Conventional filling cystometry
was performed with patients in the supine position. The
bladder was filled at a constant rate of 50 mL/min by using
normal saline solution at room temperature for standard
UDS. VLPP was obtained with the subject seated when the
total infused volume of sterile water reached 200 mL by
asking the patient to perform a Valsalva maneuver until
urine loss was directly observed. The VLPP, a measure-
ment of the lowest abdominal pressure required to produce
urine leakage, was recorded and was repeated to verify the
initial finding. If a urine leak was not noted with the
Valsalva maneuver, the patient was asked to cough.
Patients were categorized into three groups on the basis of
preoperative VLPP: group 1 (VLPP <60 cm H;0), group 2
(60 <VLPP<90 cm H50), and group 3 (VLPP>90 cm H20).

5. Statistical analyses

SPSS ver. 17 (SPSS Inc., Chicago, IL, USA) was used for
the statistical analyses. Data were analyzed by one-way
analysis of variance and Bonferroni’s post hoc test. Data
are expressed as meanztstandard deviation. p-values
<0.05 were considered significant.
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RESULTS

Table 1 shows the patient characteristics. The mean age
of the patients was 52.8+9.6 years, and the duration of dis-
ease was 61.4+58.0 months. Three patients had a hormonal
therapy history, and no patient had undergone radiation
therapy. Incontinence was the pure SUI type in 171 pa-
tients (83.8%), whereas 33 patients (16.2%) showed a
mixed type of stress and urgency urinary incontinence. The
numbers of patients with Stamey grades I, I, and III were
99 (48.5%), 84 (41.2%), and 21 (10.3%), respectively, and
30 (14.7%), 87 (42.6%), and 87 patients (42.6%) showed
VLPP<60 cm H;0, 60 <VLPP<90 cm H20, and VLPP >
90 cm H»0, respectively.

Table 2 shows the objective cure rate and changes in
I-QoL scores according to preoperative VLPP. No sig-
nificant difference was observed in objective cure rate
(p=0.860), preoperative I-QoL (p=0.327), postoperative
I-QoL (p=0.560), or changes in I-QoL (P=0.924) between
the groups when we compared outcome by preoperative

TABLE 1. Patient characteristics

Characteristic Value
Age (y) 52.8+9.6
Duration (mo) 61.4+58.0
Pregnancy 3.19+£1.66
Delivery 3.16+1.63
Hormonal therapy 3(4.4)
Incontinence type

SUI 171 (83.8)

MUI 33 (16.2)
Stamey grade

I 99 (48.5)

I 84 (41.2)

11 21 (10.3)
VLPP (cm H20)

<60 30 (14.7)

>60, <90 87 (42.6)
>90 87 (42.6)

Values are presented as mean+standard deviation or number (%).
SUI, stress urinary incontinence; MUI, mixed urinary incon-
tinence; VLPP, Valsalva leak point pressure.

TABLE 2. Changes in I-QoL score according to VLPP
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VLPP. Measuring outcome by preoperative Stamey grade
also did not make a significant difference in objective cure
rate (p=0.985) or postoperative I-QoL (p=0.944). However,
preoperative I-QoL scores were significantly different
(p=0.001) between the groups. A significantly lower I-QoL
score was found and the score improved remarkably after
surgery (p=0.001) when patients had a high preoperative
Stamey grade (Table 3).

DISCUSSION

We found that VLPP was not related to the cure rate or qual-
ity of life after the midurethral sling operation for treating
SUI. However, preoperative quality of life was sig-
nificantly different between the groups, with a sig-
nificantly lower I-QoL score and pronounced improvement
after surgery when patients had a high preoperative
Stamey grade. These results suggest that Stamey grade
rather than VLPP is important for predicting subjective
satisfaction and improved incontinence-related quality of
life after midurethral sling surgery in women.

VLPP has been used as an objective determination of SUI
severity in women to distinguish between intrinsic sphinc-
ter deficiency and urethral hypermobility as a cause of SUI
[16]. Women with low VLPP on UDS have been considered
to be at increased risk for surgical failure after anti-incon-
tinence surgery [17]. VLPP has been used to predict the sur-
gical outcome of midurethral sling surgery for correcting
SUI and to choose an optimal surgical treatment in each
woman [17,18]. McGuire et al. [18] demonstrated that
VLPP is a reliable method for assessing the urethral
sphincter mechanism. These findings were confirmed by
O’Connor et al. [12], who reported that 77% of patients with
a preoperative VLPP > 60 cm HyO were cured compared
with 25% of patients with VLPP<60 cm H20. Similarly,
Romancik et al. [19] specifically investigated VLPP as an
outcome-predicting factor in 65 patients who underwent
TOT and found cure and success rates to be significantly
higher in patients with VLPP > 60 cm Hy0 (78% and 100%,
respectively) than in patients with VLPP <60 cm H20 (25%
and 78%; p<0.005 and p=0.025, respectively).

In contrast, Rodriguez et al. [9] reported a different re-
sult in a recent investigation into preoperative VLPP as a

VLPP (cm H20)
p-value®
<60 >60, <90 >90

Objective cure rate (%) 98.1 97.5 98.3 0.860
I-QoL score

Preoperative 49.3+15.0 52.6+20.0 58.7+21.1 0.327

Postoperative 88.1+14.0 89.3+21.3 94.1+18.8 0.560

Changes 38.8+15.3 36.7+26.4 25.3+24.7 0.924

Values are presented as meanzstandard deviation.

I-QoL, incontinence quality of life; VLPP, Valsalva leak point pressure.

a . .
:One-way analysis of variance.
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TABLE 3. Changes in I-QoL score according to Stamey grade
Stamey grade
p-value®
I II III
Objective cure rate (%) 97.9 98.1 98.0 0.985
I-QoL score
Preoperative 67.3+17.6 45.1+14.7 34.0+2.16 0.001°
Postoperative 90.6+21.7 92.1+17.2 90.1+16.6 0.944
Changes 23.3+20.0 46.9+22.0 56.1+15.0 0.001°

Values are presented as mean+standard deviation.
I-QoL, incontinence quality of life.

2.One-way analysis of variance. ":Bonferroni post hoc test, I vs. II (p=0.001), I vs. III (p=0.001), II vs. III (p=0.288). “:Bonferroni post

hoc test, I vs. II (p=0.001), I vs. III (p=0.001), II vs. III (p=0.881).

predictor of outcome after the urethral sling procedure.
They evaluated 174 patients who underwent a distal ure-
thral sling procedure in four groups according to VLPP val-
ues (group 1, no leakage; group 2, VLPP >80 cm H,O; group
3, VLPP 30-80 cm H:0; group 4, VLPP<30 cm H:O).
Regardless of the VLPP, the overall objective cure rates
were similar in all groups (95%, 92%, 93%, and 92%, re-
spectively) as were patient-reported outcomes and the
number of daily pads used, even though patients with low
VLPP had used more pads per day before surgery [9].
Consistent data were reported in a study on 75 consecutive
patients with urodynamically proven SUI who underwent
TVT surgery [20]. When stratified according to pre-
operative VLPP, 36 patients (48%) had VLPP <60 cm H>O
and 39 patients (52%) had VLPP > 60 cm H2O. When cure
rates were compared with preoperative VLPP, no sig-
nificant difference emerged at a mean follow-up of 21.6
months (89.7% vs. 88.9%, respectively). Furthermore, a
multicenter well-powered study confirmed that VLPP does
not predict outcome success after Burch or an autologous
fascia lata sling procedure in women with pure or predom-
inant SUI at a 24-month follow-up [10]. Thus, consensus
is lacking on whether preoperative VLPP predicts outcome
from anti-incontinence surgery, but the current trend on
this issue is that surgical outcome is not associated with
preoperative VLPP.

Reports suggesting that all types of incontinence can be
treated by a similar surgical method and that a distal ure-
thral sling cures incontinence without correcting urethral
hypermobility support the results of the present study.
However, our results showed that Stamey grade rather
than VLPP was important for predicting baseline sub-
jective score of quality of life and improvement in incon-
tinence-related quality of life after midurethral anti-incon-
tinence surgery in women with SUIL. Our results suggest
that preoperative UDS fails to improve the rate of treat-
ment outcome.

The necessity and usage of preoperative UDS is still
questioned, and related studies have been conducted.
Nager et al. [21] recently reported in their multicenter
randomized study that a preoperative office evaluation
alone is not inferior to a UDS for surgical outcome in women
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with uncomplicated, demonstrable SUI. The National
Institutes for Health and Clinical Excellence advised
against routine UDS in women with a clearly defined clin-
ical diagnosis of pure SUI, although some organizations
recommend routine UDS before surgery for SUI [22,23].

Moreover, it is not easy to use VLPP to assist in choosing
the surgical method or surgical decision because the meth-
odology is not standardized. Many related factors such as
catheter size, bladder volume, patient position, and
Valsalva method or cough could influence the VLPP meas-
urement, and all clinicians must recognize this fully when
they analyze the results [24].

This study had some limitations. We could not analyze
the subdomains of I-QoL. We could not address the role of
VLPP in women with more challenging issues including ur-
gency-predominant incontinence, incontinence combined
with neurologic disease, previous surgery, or SUI con-
comitant with pelvic organ prolapse. We included some pa-
tients with mixed urinary incontinence, and the urgency
component of incontinence was not completely excluded
when we analyzed the data, which possibly affected the
results.

CONCLUSIONS

Preoperative VLPP was not correlated with surgical out-
come after a transobturator midurethral sling procedure.
Stamey grade rather than VLPP was related with pre-
operative baseline quality of life and improvement of qual-
ity of life after surgery.

CONFLICTS OF INTEREST
The authors have nothing to disclose.

REFERENCES

1. 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:
116-26.

2. Ulmsten U, Henriksson L, Johnson P, Varhos G. An ambulatory



Predictive Factors for Surgical Management of SUI

10.

11.

12.

13.

surgical procedure under local anesthesia for treatment of female
urinary incontinence. Int Urogynecol J Pelvic Floor Dysfunct
1996;7:81-5.

. Delorme E. Transobturator urethral suspension: mini-invasive

procedure in the treatment of stress urinary incontinence in
women. Prog Urol 2001;11:1306-13.

. Delorme E, Droupy S, de Tayrac R, Delmas V. Transobturator

tape (Uratape): a new minimally-invasive procedure to treat fe-
male urinary incontinence. Eur Urol 2004;45:203-7.

. de Leval J. Novel surgical technique for the treatment of female

stress urinary incontinence: transobturator vaginal tape in-
side-out. Eur Urol 2003;44:724-30.

. Davila GW, Johnson JD, Serels S. Multicenter experience with

the Monarc transobturator sling system to treat stress urinary
incontinence. Int Urogynecol J Pelvic Floor Dysfunct 2006;17:
460-5.

. Karateke A, Haliloglu B, Cam C, Sakalli M. Comparison of TVT

and TVT-O in patients with stress urinary incontinence:
short-term cure rates and factors influencing the outcome. A pro-
spective randomised study. Aust N Z J Obstet Gynaecol 2009;49:
99-105.

. Miller JJ, Botros SM, Akl MN, Aschkenazi SO, Beaumont JL,

Goldberg RP, et al. Is transobturator tape as effective as ten-
sion-free vaginal tape in patients with borderline maximum ure-
thral closure pressure? Am J Obstet Gynecol 2006;195:1799-804.

. Rodriguez LV, de Almeida F, Dorey F, Raz S. Does Valsalva leak

point pressure predict outcome after the distal urethral poly-
propylene sling? Role of urodynamics in the sling era. J Urol
2004;172:210-4.

Nager CW, FitzGerald M, Kraus SR, Chai TC, Zyczynski H, Sirls
L, et al. Urodynamic measures do not predict stress continence
outcomes after surgery for stress urinary incontinence in selected
women. J Urol 2008;179:1470-4.

Costantini E, Lazzeri M, Giannantoni A, Bini V, Vianello A,
Kocjancic E, et al. Preoperative Valsalva leak point pressure may
not predict outcome of mid-urethral slings. Analysis from a
randomized controlled trial of retropubic versus transobturator
mid-urethral slings. Int Braz J Urol 2008;34:73-81.

O'Connor RC, Nanigian DK, Lyon MB, Ellison LM, Bales GT,
Stone AR. Early outcomes of mid-urethral slings for female stress
urinary incontinence stratified by valsalva leak point pressure.
Neurourol Urodyn 2006;25:685-8.

Chen CC, Rooney CM, Paraiso MF, Kleeman SD, Walters MD,
Karram MM, et al. Leak point pressure does not correlate with

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

269

incontinence severity or bother in women undergoing surgery for
urodynamic stress incontinence. Int Urogynecol J Pelvic Floor
Dysfunct 2008;19:1193-8.

Bump RC, Mattiasson A, Bo 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.

Stamey TA. Endoscopic suspension of the vesical neck for urinary
incontinence. Surg Gynecol Obstet 1973;136:547-54.

McGuire EJ. Urodynamic evaluation of stress incontinence. Urol
Clin North Am 1995;22:551-5.

Hsieh GC, Klutke JJ, Kobak WH. Low valsalva leak-point pres-
sure and success of retropubic urethropexy. Int Urogynecol J
Pelvic Floor Dysfunct 2001;12:46-50.

McGuire EJ, Fitzpatrick CC, Wan J, Bloom D, Sanvordenker J,
Ritchey M, et al. Clinical assessment of urethral sphincter
function. J Urol 1993;150(5 Pt 1):1452-4.

Romancik M, Lutter I, Goncalves F, Pechan J, Obsitnik M, Weibl
P, et al. Valsalva leak point pressure predicts outcome after trans-
obturator suburethral tape implantation--fact or fiction? Bratisl
Lek Listy 2006;107:426-9.

Cetinel B, Demirkesen O, Onal B, Akkus E, Alan C, Can G. Are
there any factors predicting the cure and complication rates of
tension-free vaginal tape? Int Urogynecol J Pelvic Floor Dysfunct
2004;15:188-93.

Nager CW, Brubaker L, Litman HdJ, Zyczynski HM, Varner RE,
Amundsen C, et al. A randomized trial of urodynamic testing be-
fore stress-incontinence surgery. N Engl J Med 2012;366:1987-
97.

National Institute for Health and Clinical Excellence. Urinary in-
continence: the management of urinary incontinence in women.
London: RCOG Press; 2006. (NICE clinical guideline 40).
Abrams P, Andersson KE, Birder L, Brubaker L, Cardozo L,
Chapple C, et al. Fourth International Consultation on Inconti-
nence Recommendations of the International Scientific Commi-
ttee: Evaluation and treatment of urinary incontinence, pelvic or-
gan prolapse, and fecal incontinence. Neurourol Urodyn 2010;29:
213-40.

Bump RC, Elser DM, Theofrastous JP, McClish DK. Valsalva leak
point pressures in women with genuine stress incontinence: re-
producibility, effect of catheter caliber, and correlations with oth-
er measures of urethral resistance. Continence Program for
Women Research Group. Am J Obstet Gynecol 1995;173:551-7.

Korean J Urol 2014;55:265-269



