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ABSTRACT

Introduction: Aponeuratic sling surgeries can evolve with obstruction or voiding dysfunc-
tionin5to 20% of patients. There arefew studies on factorsthat could possibly predisposeto voiding
difficulties or urinary retention. The objective of this work is to identify these potential clinical or

urodynamic factors.

Materialsand Methods: Records from 130 patients who underwent aponeurotic sling surger-
ieswerereviewed. All patients underwent athroughout urodynamic study during pre-operativeinves-
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-sgquare test and Fisher’s exact test, and multivariate analysis was

performed by logistic regression with o = 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 apost-voiding residual urine higher than 100 mL was
the only variable predictive of voiding dysfunction.
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INTRODUCTION

Pubovaginal ding surgery has been used for
treating urinary incontinence due to sphincteric le-
sionfor decadesand with good results(1). Someyears
ago, some reports showed up demonstrating good re-
sults for all types of female stress urinary inconti-
nenceaswell (2-4). Thismajor indication of thetech-
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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 aband carefully place
with no tension, would not have an obstructive effect
(8,9).

A number of factors are suggested as carry-
ing arisk for voiding dysfunction, such as advanced
age, concomitant surgeries, previous surgeries for
urinary incontinence, urinary flow below 12 mL/s,
large post-voiding residua urineand voiding with low
contractility or with Val salva’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.

MATERIALSAND 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,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-
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nal muscle measuring approximately 2 cm x 7 cm
and with Pfanestiel-typeincisionsin 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 typein the
Blaivas-Groutz nomogram for female obstruction
(16).

On the first post-operative day, the bladder
wasfilled, the catheter wasremoved and voiding was
observed for 6 hours. In the absence of retention, pa-
tientswere 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 urinewas 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 variableswere studied through univariate analy-
sis (qui-square and Fisher's exact tests) and multi-
variate analysis with logistic regression.

RESULTS

Ageinthegroup 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 — Frequency of observed variables.

Variable Frequency %

Presence of other diseases 62 47.7
Previous surgeries 89 68.5
Concomitant surgeries 45 34.6
Age above 65 years 50 385
Urethral hypermobility 69 53.1
Urinary flow <12 mL/s 26 20.0
Obstruction 20 154
Residual urine > 100 mL 67 515

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 dysfunctionin 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 2 — Univariate analysis for different risk factors.

tapes, however the failure indexes (any leakage at 3
months after surgery) were also significantly higher
inthisgroup (17). Petrou & Broderick demonstrated
that urethral position changesin aretropubic 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 a. (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,O
presented retention.

Among the parameterstested for voiding dys-
function, only the post-voiding residue was asignifi-
cant factor. However, the authors stress that the smal|
sample limits the conclusions of the study (12).

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

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

Relative Risk Confidence Interval p Value
Concomitant diseases 0.99 0.610-1.614 0.891
Previous surgeries 1.89 1.010 — 3.535 0.052
Concomitant surgeries 1.45 0.899 — 2.361 0.183
Age above 65 years 124 0.771-2.024 0.462
Urethral hypermobility 0.78 0.486 —1.277 0.422
Urinary flow <12 mL/s 1.48 0.886 — 2.481 0.211
Urinary obstruction 151 0.887 — 2.591 0.213
Residual urine > 100 mL 2.00 1.158 — 3.486 0.014
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tical anaysis. Kobak et a. (13) studied 3 groups of
patients undergoing Burch surgery, anterior colporrha-
phy and vagina wall sling with multivariate analysis,
and observed that advanced age, previous cystopexy,
larger vesical volume on the first voiding desire and
high post-voiding residua urine were risk factors for
postoperative voiding dysfunction. Theauthorsdid not
associate pre-operative voiding mechanism, intensity
of contraction and use of Vasalva's maneuver, with
risk of voiding dysfunction. The closest comparison to
our group of patientswould be only those 34 dling sur-
geriesperformed in this study, even if they were made
onthe vagina wall. However, the type of surgery was
not stratified by the authors (13).

Advanced ageistheclinical 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
tothehigher risk of dysfunctional pelvic nervousplex-
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.

Thereisno universally accepted urodynamic
criterion for diagnosing vesical obstructioninwomen.
We used the Blaivas-Groutz nomogram, which clas-
sifiesthe obstruction levelsin non-obstructed, dlightly
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
surgerieswith aponeurotic slingsonly, strengthen the
results of this work.
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Urethral obstruction probably is not the only
causal agent, both for achieving surgical success and
for postoperative voiding dysfunction. Factorsrelated
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 urineis not
a contra-indication for performing the aponeurotic
dling; however, it alerts the surgeon to therisk of any
difficulty concerning the adaptation to anew voiding
dynamics and consequently the recovery of normal
voiding.

CONCLUSION

Voiding residual urine above 100 mL wasthe
only variable predictive of voiding dysfunctioninthe
postoperative period of aponeurotic sling surgery in
amultivariate analysis.

REFERENCES
1. McGuire EJ, Bennett CJ, Konnak JA, Sonda LP,
Savastano JA: Experiencewith pubovagina slingsfor
urinary incontinence at the University of Michigan. J
Urol. 1987; 138: 525-6.

Chaikin DC, Rosentha J, Blaivas JG: Pubovaginal
dingfor al types of stressurinary incontinence: long-
term analysis. JUrol. 1998; 160: 1312-6.

Silva-Filho AL, Triginelli SA, Noviello MB, Santos-
FilhoAS, PiresCR, Cunha-Melo JR: Pubovaginal ding
in the treatment of stress urinary incontinence for
hypermobility and intrinsic sphincteric deficiency. Int
Braz J Urol. 2003; 29: 540-44.

Morgan TO Jr, Westney OL, McGuire EJ: Pubovaginal
ding: 4-year outcome analysis and quality of life as-
sessment. J Urol. 2000; 163: 1845-8.

Chan PT, Fournier C, Corcos J: Short-term complica-
tions of pubovaginal ding procedurefor genuine stress
incontinence in women. Urology. 2000; 55: 207-11.
IglesiaCB, Shott S, Fenner DE, Brubaker L: Effect of
preoperative voiding mechanism on success rate of
autologous rectus fascia suburethral sling procedure.
Obstet Gynecol. 1998; 91: 577-81.

Mclennan MT, Clifford FM, Cannon S: The position
of the urethrovesical junction after incontinence sur-
gery: early postoperative changes. Int Urogynecol J.
2004; 15: 44-8.



10.

11.

12.

13.

14.

VOIDING DIFFICULTY FOLLOWING SLING SURGERY

Klutke JJ, Klutke CG Bergman J, EliaG: Urodynamics
changesin voiding after anti-incontinence surgery: an
insight into the mechanism of cure. Urology. 1999; 54:
1003-7.

Kuo HC. Comparison of video urodynamic results af-
ter the pubovaginal sling procedure using rectus fas-
ciaand polypropylene mesh for stress urinary inconti-
nence. J Urol 2001; 165: 163-8.

Nitti VC, TU LM, Guitlin J: Diagnosing bladder out-
let obstruction in women. JUrol. 1999; 161: 1535-40.
Cormier L, Ferchaud J, GalasJM, Guillemin F, Mangin
P: Diagnosis of female bladder outlet obstruction and
relevance of the parameter area under the curve of
detrusor pressure during voiding: preliminary results.
JUrol. 2002; 167: 2083-7.

Miller EA, Amundsen CL, Toh KL, Flynn BJ, Webster
GD: Preoperative urodynamic eval uation may predict
voiding dysfunction in women undergoing pubovaginal
sling. JUrol. 2003; 169: 2234-7.

Kobak WH, Walters MD, Piedmonte MR: Determi-
nants of voiding after three types of incontinence sur-
gery: amultivariable analysis. Obstet Gynecol. 2001;
97: 86-91.

Schafer W, Abrams P, Liao L, Mattiasson A, Pesce F,
Spangberg A, et a.: Good urodynamic practices:
uroflowmetry, filling cystometry, and pressure-flow
studies. Neurourol Urodyn. 2002; 21: 261-74.

Correspondence address:

Dr. Silvio Henrique Maiade AlImeida
Rua Francisco Marcelino da Silva 270
Londrina, PR, 86047-160, Brazil

Fax: + 55 43 3342-9148

E-mail: salmei da@sercomtel.com.br

306

15.

16.

17.

18.

19.

20.

Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P,
Ulmsten U, et a.: The standardisation of terminology
of lower urinary tract function: report from the
standardi sation sub-committee of theinternational con-
tinence society. Am JObstet. Gynecol. 2002; 187: 116-
126.

Blaivas JG, Groutz A: Bladder outlet obstruction no-
mogram, for women with lower tract symptomatol ogy.
Neurourol. Urodyn. 2000; 19: 553-64.

Flood H, Muratib S, Shah A, Etisham M, Khan MS:
Early voiding dysfunction and efficacy after
pubovaginal sling: theroleof sling tension. Aust N Z J
Surg. 1998; 69: A121.

Petrou SP, Broderick GA. A sling is not just a
backboard of urethral support. JPelvic Surg. 2001; 7:
11-14.

Mutone N, Brizendine E, Hale D: Factors that influ-
encevoiding function after thetension-freevaginal tape
procedurefor stressurinary incontinence. Am JObstet
Gynecol. 2003; 188: 1477-81.

WangAC, Chen MC: Comparison of tension-freevagi-
nal taping versus modified Burch colposuspension on
urethral obstruction: a randomized controlled trial.
Neurourol Urodyn. 2003; 22: 185-90.

Received: April 14, 2004
Accepted after revision: July 7, 2004



