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ABSTRACT

Introduction: Aponeurotic sling surgeries can evolve with obstruction or voiding dysfunc-
tion in 5 to 20% of patients. There are few studies on factors that could possibly predispose to voiding
difficulties or urinary retention. The objective of this work is to identify these potential clinical or
urodynamic factors.

Materials and Methods: Records from 130 patients who underwent aponeurotic sling surger-
ies were reviewed. All patients underwent a throughout urodynamic study during pre-operative inves-
tigation. The variables studied were age above 65 years, previous pelvic surgeries, concomitant sur-
geries, post-voiding residue higher than 100 mL, vesical obstruction (according to Blaivas-Groutz
nomogram) and urinary flow under 12 mL/s. Post-voiding residue was assessed on the seventh post-
operative day through vesical catheterization. Recovering of spontaneous voiding after 7 post-opera-
tive days or with a residue higher than 100 mL, was regarded as voiding dysfunction. Univariate
analysis was performed with qui-square test and Fisher’s exact test, and multivariate analysis was
performed by logistic regression with   α = 5%.

Results: Age in the studied group ranged from 41 to 83 years (mean 56.7 years), with 69
(53%) patients having urethral hypermobility and 61 (47%) having intrinsic urethral lesion. Normal
voiding occurred in 97 (75.6 %) women with 7 post-operative days. The only significant variable in
the univariate (p = 0.014) and multivariate (p = 0.017) analysis was post-voiding residue higher than
100 mL.

Conclusion: Pre-operative presence of a post-voiding residual urine higher than 100 mL was
the only variable predictive of voiding dysfunction.
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INTRODUCTION

Pubovaginal sling surgery has been used for
treating urinary incontinence due to sphincteric le-
sion for decades and with good results (1). Some years
ago, some reports showed up demonstrating good re-
sults for all types of female stress urinary inconti-
nence as well (2-4). This major indication of the tech-

nique has been accompanied by incidences of pro-
longed urinary retention of 5 to 20% (4-6).

The urethrovesical junction undergoes, due
to the fibrotic process, a change in position during
the postoperative period for synthetic and autologous
slings (7). Such change could exert an obstructive
effect on the urethra, increasing voiding pressure and
decreasing the urinary flow, which could explain the
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outcome with retention. However, videourodynamic
studies have demonstrated that a band carefully place
with no tension, would not have an obstructive effect
(8,9).

A number of factors are suggested as carry-
ing a risk for voiding dysfunction, such as advanced
age, concomitant surgeries, previous surgeries for
urinary incontinence, urinary flow below 12 mL/s,
large post-voiding residual urine and voiding with low
contractility or with Valsalva’s maneuver, among oth-
ers (6,10-13).

The objective of this study is to analyze the
importance of some of these clinical and urodynamic
factors for predicting the difficulty to obtain normal
voiding following aponeurotic sling surgeries, using
multivariate analysis.

MATERIALS AND METHODS

One hundred and thirty patients with urinary
incontinence due to urethral hypermobility or intrin-
sic sphincteric lesion, who underwent sling surgery
with aponeurosis of the rectus muscle of abdomen,
between 1998 and 2003, had their medical records
reviewed. All patients underwent a throughout
urodynamic study with 2 vesical fillings previously
to surgery.

The exam was performed according to the
standards of the International Continence Society,
using 0.9% saline solution at a temperature of 37°
Celsius, with a 7F two-way urethral catheter and a
10F rectal catheter (14).

The abdominal leak point pressure under
stress was measured at half cystometric capacity, in
upright position, with the presence of a 7F two-way
catheter inside the urethra, considering the lowest
value for vesical pressure in the absence of detrusor
contraction (15). Patients were initially asked to per-
form repeated Valsalva’s maneuvers for 3 times. In
the absence of leakage with Valsalva, the patient was
asked to cough. Those patients with abdominal leak
point pressure under stress above 60 cm of H

2
O were

regarded as having urinary incontinence with some
degree of urethral hypermobility.

The same surgeon performed all surgeries,
using segments of aponeurosis of the rectus abdomi-

nal muscle measuring approximately 2 cm x 7 cm
and with Pfanestiel-type incisions in the abdomen and
elliptical incision in the vagina. A forceps was inter-
posed between the urethra and the tape at the mo-
ment of tying the threads, in order to avoid any com-
pression over the urethra.

The clinical variables analyzed were age
above 65 years, performance of previous surgery for
urinary incontinence, performance of other pelvic
procedure concomitantly to the surgery, presence of
debilitating neuropathic or chronic diseases, and the
mechanism of urinary incontinence (urethral
hypermobility or sphincteric lesion).

The pre-operative urodynamic variables stud-
ied were peak free urinary flow below 12 mL/s, re-
sidual urine on voiding cystometry (without abdomi-
nal stress) higher than 100 mL, and the presence of
obstruction superior or equal to moderate type in the
Blaivas-Groutz nomogram for female obstruction
(16).

On the first post-operative day, the bladder
was filled, the catheter was removed and voiding was
observed for 6 hours. In the absence of retention, pa-
tients were discharged from the hospital. If clinically
required, they remained at the hospital, however with-
out catheter.

In case of retention, patients were catheter-
ized again for 3 days, when the process of catheter
removal was repeated. On the seventh post-operative
day, post-voiding residual urine was assessed through
vesical catheterization, in all patients. Late voiding
was considered when there was a post-voiding re-
sidual urine higher than 100 mL 7 days after surgery.
The variables were studied through univariate analy-
sis (qui-square and Fisher’s exact tests) and multi-
variate analysis with logistic regression.

RESULTS

Age in the group under study ranged from 41
to 83 years (mean 56.7 years), with 69 (53%) patients
having urethral hypermobility and 61 (47%) having
urethral lesion, and 97 (75.6%) presented normal
voiding within 7 days postoperatively. Three patients
(2.3%) required urethrolysis due to prolonged reten-
tion.
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Table-1 shows the frequencies for each vari-
able. Table-2 demonstrates the results obtained in
univariate analysis, with the only significant variable
being post-voiding residual urine, which was also
observed in the multivariate analysis (p = 0.017).

A post-voiding residual urine superior to 100
mL occurred in 67 patients, and 16 of them were ob-
structed, 22 had large prolapses, 15 presented con-
tractility deficiency, and in 14 it was not possible to
suppose any cause for the increased residual urine.

COMMENTS

Even if videourodynamics does not demon-
strate obstruction following sling surgeries, the lit-
erature stresses that decreasing the tape tension re-
duces the risk of voiding dysfunction, but reduces
therapeutic efficacy as well. Flood et al.(17) com-
pared the presence of early voiding dysfunction in 2
groups where the only variable was tape tension.
Voiding efficiency (smallest post-voiding residue)
was significantly lowest in the group of tension-free

Table 1 –  Frequency of observed variables.

Variable

Presence of other diseases
Previous surgeries
Concomitant surgeries
Age above 65 years
Urethral hypermobility
Urinary flow < 12 mL/s
Obstruction
Residual urine > 100 mL

Frequency

62
89
45
50
69
26
20
67

 %

47.7
68.5
34.6
38.5
53.1
20.0
15.4
51.5

tapes, however the failure indexes (any leakage at 3
months after surgery) were also significantly higher
in this group (17). Petrou & Broderick demonstrated
that urethral position changes in a retropubic direc-
tion after surgery, and that occurs progressively as
the remodeling of aponeurotic tape takes place (18).
Such change would lead to the necessity of voiding
adaptation, which would be more efficient and
prompter depending on each patient’s functional
characteristics.

Voiding with weak detrusor contraction or
with Valsalva’s maneuver has been associated with a
higher risk of urinary retention and even surgical fail-
ure (12,19,20). Miller et al. (12) observed that of 21
women that voided without contraction on the pre-
operative test, 4 (23%) presented postoperative uri-
nary retention, versus none among other 48 women
with normal contraction. Still in the same study, no
patient with contraction superior to 12 cm of H

2
O

presented retention.
Among the parameters tested for voiding dys-

function, only the post-voiding residue was a signifi-
cant factor. However, the authors stress that the small
sample limits the conclusions of the study (12).

Voiding residue can be an indicator of void-
ing efficiency, either achieved by Valsalva’s maneu-
ver or by effective detrusor contraction. Its pre-op-
erative presence, due to loss of contractility, obstruc-
tion, or both, can mean a demonstration of such effi-
ciency loss, and consequently, a risk factor for post-
operative voiding dysfunction.

We could not find in literature another work
that studied, exclusively in sling surgeries, the risk fac-
tors for voiding dysfunction using multivariate statis-

Table 2 –  Univariate analysis for different risk factors.

Concomitant diseases
Previous surgeries
Concomitant surgeries
Age above 65 years
Urethral hypermobility
Urinary flow < 12 mL/s
Urinary obstruction
Residual urine > 100 mL

  Relative Risk

0.99
1.89
1.45
1.24
0.78
1.48
1.51
2.00

  Confidence Interval

0.610 – 1.614
1.010 – 3.535
0.899 – 2.361
0.771 – 2.024
0.486 – 1.277
0.886 – 2.481
0.887 – 2.591
1.158 – 3.486

p Value

0.891
0.052
0.183
0.462
0.422
0.211
0.213
0.014



305

VOIDING DIFFICULTY FOLLOWING SLING SURGERY

tical analysis. Kobak et al. (13) studied 3 groups of
patients undergoing Burch surgery, anterior colporrha-
phy and vaginal wall sling with multivariate analysis,
and observed that advanced age, previous cystopexy,
larger vesical volume on the first voiding desire and
high post-voiding residual urine were risk factors for
postoperative voiding dysfunction. The authors did not
associate pre-operative voiding mechanism, intensity
of contraction and use of Valsalva’s maneuver, with
risk of voiding dysfunction. The closest comparison to
our group of patients would be only those 34 sling sur-
geries performed in this study, even if they were made
on the vaginal wall. However, the type of surgery was
not stratified by the authors (13).

Advanced age is the clinical information most
frequently related to the risk of urinary retention fol-
lowing aponeurotic sling surgeries and even follow-
ing “tension-free vaginal tape” (TVT), probably due
to the higher risk of dysfunctional pelvic nervous plex-
uses and detrusor muscle (6,19). In this work, clini-
cal factors were not predictive of voiding difficul-
ties, reinforcing the theory that pre-operative
urodynamic results are more important.

There is no universally accepted urodynamic
criterion for diagnosing vesical obstruction in women.
We used the Blaivas-Groutz nomogram, which clas-
sifies the obstruction levels in non-obstructed, slightly
obstructed, moderately and severely obstructed (6).
However this nomogram has not been shown able to
predict postoperative dysfunction. In a randomized
study between Burch surgery and TVT, it was ob-
served that the nomogram did not show differences
either between patients with objective cure of incon-
tinence, failure or voiding dysfunction in both groups
(20).

The methodology used in trials, usually ret-
rospective, with limited statistical methods and
samples, as well as different definitions of urinary
retention and voiding dysfunction, grouping differ-
ent types of surgery, explain the discordant results
found in literature. Though we have not studied the
voiding mechanism and the presence of involuntary
contractions, the statistical analysis, the sample vol-
ume, and the selection of patients who underwent
surgeries with aponeurotic slings only, strengthen the
results of this work.

Urethral obstruction probably is not the only
causal agent, both for achieving surgical success and
for postoperative voiding dysfunction. Factors related
to voiding dynamic and efficacy and to changes in
the periurethral collagen, may act as well. Our re-
sults reinforce the notion that the pre-operative pres-
ence of significant post-voiding residual urine is not
a contra-indication for performing the aponeurotic
sling; however, it alerts the surgeon to the risk of any
difficulty concerning the adaptation to a new voiding
dynamics and consequently the recovery of normal
voiding.

CONCLUSION

Voiding residual urine above 100 mL was the
only variable predictive of voiding dysfunction in the
postoperative period of aponeurotic sling surgery in
a multivariate analysis.
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