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ABSTRACT

Objective: To determine the prevalence of voiding difficulty (VD), quality of life
and related risk factors after Tension-free Vaginal Tape (TVT).

Design: Prospective cohort study in 703 women undergoing a TVT procedure for
stress urinary incontinence.

Main outcome measures: VD stated by women, Urogenital Distress Inventory
(UDI-6) maximum flow rate, postvoid residual urine, necessity of postoperative
catheterization, tape division, impact on quality of life (Incontinence Impact
Questionnaire, IIQ-7).

Results: Postoperative catheterization (> 24 hours) was necessary in 11% and tape
division in 1.3% of all patients. Twenty-six percent of women stated VD and 25%
reported moderate to great impairment on the UDI-6 after 36 months.Women with
abnormal voiding postoperative showed worse outcome on the quality of life.
However, all women with and without voiding difficulties showed better scores in
the IIQ postoperatively in comparison to preoperative. Preoperative existing voiding
difficulty and concomitant prolapse surgery were found to be independent risk fac-
tors.

Conclusions: Symptoms of VD occured after TVT and caused less improvement on
the quality of life.
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INTRODUCTION

Until 1995 the “gold standard” for surgery for stress urinary incontinence (SUI) was
the Burch colposuspension which resulted in good long term outcome1, 2.This pro-
cedure has mostly been replaced by the Tension-free Vaginal Tape (TVT) procedure.
The TVT provides the same long term outcome, has lesser side effects and a much
lower surgical impact on quality of life of women compared to the Burch colposus-
pension3-7.The TVT is based on the concepts of the Hammock Hypothesis and the
Integral Theory8-10,TVT provides reconstruction of the supporting tissue of the ure-
thra using a polypropylene mesh without repositioning the bladder or securing the
periurethral tissues to pelvic structures5.The TVT creates a dynamic kinking at the
level of the mid-urethra without compressing the urethra at rest and hence, dimin-
ishing the obstructive nature of the sling procedure11. Nevertheless, voiding difficul-
ty (VD) has been reported up to 60% after TVT and may impose a serious unfavor-
able outcome affecting quality of life in a negative way despite achieving urinary
continence7.
The aims of this study were to determine the prevalence, and risk factors for void-
ing difficulty after TVT with the use of objective parameters and validated quality of
life questionnaires.
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MATERIAL AND METHODS

Between March 2000 and September 2001 women with an indication for a TVT
procedure were asked to participate in this study. This study was approved by the
Medical Ethical Committee of the St. Elisabeth Hospital Tilburg (The Netherlands)
as primary research center and all other co-working hospitals as required by Dutch
law.Written informed consent for this study was obtained from all women.

Inclusion and exclusion criteria
Included were women with urodynamic proven SUI and who were willing to par-
ticipate in the study. Excluded were women with predominant symptoms of urge
urinary incontinence (defined as urge incontinence being more prevailing than stress
incontinence), with recurrent and difficult to treat urinary tract infections, women
who had a post void bladder retention (>150 ml), a bladder capacity less than 200
ml or a physical/mental impairment which would make participation impossible.

Study design
A standardized history was taken and physical examination was performed preoper-
atively, at 2, 6, 12, 24 and 36 months postoperatively. For this study the postoperative
situation at 2 and 36 months was analyzed. Investigative preoperative multi-channel
urodynamics was performed in all women. Flowmetry was carried out before and 2
months after TVT in respectively 552 and 182 women. Postvoid residual urine was
determined preoperatively and at each visit postoperatively.
Women with a postvoid residual of more than 150 ml for more than 24 hours after
surgery either stayed hospitalized until the postvoid residual was lower than 150 ml
or left the hospital with a catheter (or learned self intermittent catheterization).
All women were asked to complete the short version of the Incontinence Impact
Questionnaire (IIQ-7) and the Urogenital Distress Inventory (UDI-6) before surgery
and at the at 2, 6, 12, 24 and 36 months postoperative.The questionnaires, a postage-
paid return envelope and instructions were sent to the patient by mail. Researchers
as well as participating gynecologists and urologists were blinded to the individual
results of these questionnaires.The long form IIQ (30 questions) & UDI (19 ques-
tions) are disease specific health-related quality of life questionnaires12.A short form
for both questionnaires has been validated and consists of seven and six questions
respectively (IIQ-7 & UDI-6)13.These questionnaires were translated into Dutch lan-
guage and validated for the Dutch female population14.All items in the questionnaires
are on a four step ordered category scale from “not at all” to “greatly” impaired.The
UDI is subdivided in three domains: stress incontinence, irritative and
obstructive/discomfort. The IIQ measures the impact and implications of urinary
incontinence for normal daily functioning.The total score of the IIQ-7 and UDI-6
and each domain is transformed to a scale from 0-100 (a higher score indicates more
bother). If more than two items on the IIQ or the UDI were not answered the total
score was not calculated and was not included in the results.
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Surgical procedure
The procedures took place in 41 different hospitals by 54 gynecologists and urolo-
gists. Among the 41 hospitals were 3 university hospitals, 25 teaching and 13 non-
teaching hospitals.All surgeons were qualified to perform vaginal surgery, received a
brief training in TVT and performed TVT as described by Ulmsten5.The operation
was carried out under local anesthesia using 0.25% prilocaïne with adrenalin (and
general sedation), spinal analgesia or general anesthesia.At the end of the procedure
a Hegar sound number 7 was introduced in the urethra in order to detect any
obstruction of the urethra.

Outcome measures and definitions 
VD was defined by several parameters, which were used as outcome measures.The
first outcome measure was the need of postoperative catheterization. Secondly,
women were asked whether voiding went easy or difficult.Third, question 5 of the
short form of the Urogenital Distress Inventory (UDI-6) informing about difficulty
in emptying the bladder, was used.This question has four options for an answer: not
impaired (score 0), slightly impaired (score 1), moderately impaired (score 2) or
greatly impaired (score 3).The fourth outcome measure was the maximum flow rate,
prior to and 2 months after TVT.The fifth was the postvoid residual urine.
Definitions used are according the recommendations of the International
Continence Society15. Postoperative urinary retention was defined as the need of
catheterization for more than 24 hours. Abnormal maximum flow rate was defined
as a flow rate of less than 15 ml/s. Abnormal postvoid residual urine was defined as
higher than 100 ml, except for the direct postoperative period where the level was
set at 150 ml. Pelvic organ prolapse was dichotomized according to Baden-Walker
classification16. Grade 0 was defined as no pelvic organ prolapse and grade ? 1 as a
pelvic organ prolapse.

Statistical analysis
All data were anonymously processed by a research physician (TMB) and the secre-
tary of the research team. Statistical analysis was performed with SPSS 11.5 for
Windows.
Chi-square test was used to compare proportions relating to subjects in different
groups.The Student t-test was used as a statistic to compare interval variables.To ana-
lyze paired data the Mc Nemar test was used for categorical variables. Multivariate
logistic regression analysis was used to construct a prediction model to determine
pre- and postoperative factors that independently influenced the voiding difficulty
rate. Logistic regression is a technique that can be used to evaluate the performance
of multiple variables in a diagnostic model. Selection of variables is usually performed
with a significance level of 5%. However, the incorrect exclusion of a factor would
be more deleterious than including too many factors. Multivariate analysis included
therefore all variables with a P-value < 0.10 in the univariate analysis.
The mean difference was chosen to be significant at the 0.05 level. Data are present-
ed as mean (± standard deviation) or numbers (%).
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RESULTS

Data in this study are from the Dutch TVT database, which originally contained 809
women. For this study women in whom no urodynamic investigation prior to TVT
was performed (n = 106) were left out of the analysis.This left 703 women for analy-
sis.
The mean age at the time of surgery was 51.3 (± 10.1) years.The mean parity was
2.4 (± 1.0) and the median and range were 2.0 respectively 0 - 9, while only 16
women were nulliparous. 43.6% of women were postmenopausal and 13.9% used
hormonal replacement therapy. Previous prolapse surgery was present in 61 (8.7%)
women, previous incontinence surgery in 43 (6.1%) women, and prolapse and
incontinence surgery in 15 (2.1%) women.The mean length of surgery was 34 (±
13.7) minutes. In 47 (6.7%) women TVT was combined with prolapse surgery and
in 40 (5.7%) women non-urogynecological procedures, like for example sterilization,
were carried out. Local anesthesia (with sedation) was used in 80.1%, spinal anesthe-
sia in 8.2% and general anesthesia in 11.7%.
Postoperative catheterization due to urinary retention was necessary in 81 (11.5%)
of women. Of these 81 women 66% voided normal within 2 days, 95% within 10
days, while in 4 women (5%) catheterization up to 90 days was needed.The mean
length of catheterization was 5.07 (± 12.5, median 2) days. The mean number of
voids before reaching a postvoid residual of less than 150 ml was 1.95 (± 1.04, medi-
an 2) in women after spontaneous voiding and 2.62 (± 0.9, median 3) in women
who started voiding after catheterization (p<0.001).Tape division or adhaesiolysis of
the tape due to permanent urinary retention was necessary 9 women (1.3%). Except
for one woman, all voided normal afterwards and remained continent.Tape division
was done in 5 women within 2 months after the TVT procedure, in 2 women
between 2 and 6 months, and in another two women between 6 and 12 months. In
one woman the removal of the tape resulted in an urethro-vaginal fistula.
In table 1 the prevalence of VD stratified by the various definitions and the response
rates are presented. By omission women were not asked about VD prior to the sur-
gical procedure.VD as assessed by the statement of the woman increased significant-
ly between 2 and 36 months.The prevalence of women with an abnormal maximum
flow rate and with abnormal postvoid residual urine increased significantly after 2
months.
In table 2 the changes in symptoms of voiding difficulty are listed. Significantly more
women improved than developed voiding difficulty as assessed with the UDI after
36 months.The actual numbers of women having abnormal maximum flow rate or
residual urine prior to TVT are low.
In table 3 the impact of the various parameters of voiding difficulty on quality of life
is presented. All women improved significantly on the IIQ score 2 and 36 months
postoperative.Women with difficulty emptying assessed with the UDI at 2 and 36
months scored lower at the IIQ then women without difficulty in emptying their
bladder. Both groups though improved significantly compared to pre-operative
scores on their quality of life. Women reporting voiding difficulty at 36 months
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improved on their quality of life scores compared with pre-operative scores, but
scored worse than women without voiding difficulty.
In table 4, a univariate and multivariate analysis are presented for possible risk factors
in women reporting moderately to greatly impairment of voiding difficulty on the
UDI at 36 months.After multivariate analysis two risk factors emerge for the devel-
opment of voiding difficulty: preoperatively existing voiding difficulty and TVT with
concomitant prolapse surgery.
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DISCUSSION

Voiding does not necessarily return to normal immediately after the TVT procedure.
The need of postoperative catheterization ranges from 3% to 50% after TVT, while
the length of catheterization may be up to 180 days postoperative as shown in table
5. Our data, being collected from a large multicenter study, are in accordance with
other studies. It is apparent that in a small minority of women long-term postoper-
ative catheterization, arbitrarily defined as more than 10 days, is necessary ranging
between 0.6% in this study up to 11% in the study of Ward and Hilton6.
The second way to determine VD is the number of voids before a normal postvoid
residue is present.The median time to adequate spontaneous voiding was 2 days and
is in agreement with other studies17, 18. In women needing postoperative catheteriza-
tion the median time before reaching a postvoid residual of less than 150 ml was 3
days and statistically different from women with no need of postoperative catheteri-
zation. Despite this being a statistically significant difference, this has no clinical rel-
evance. Longer periods have been observed in women undergoing TVT combined
with prolapse surgery or when local or spinal analgesia is used19-21.
A third method is the necessity of tape revision (either division or excision) or ure-
thral dilatation due to permanent urinary retention, which ranges between 0.6 to
7.5% respectively 1.9 to 8% (table 5).The need of tape division in this study 1.3%
and in accordance with findings in other studies7, 21-25.
The fourth way to assess VD can be the reports of women (table 5). Difficult void-
ing as determined on the basis of what women report (either direct by oral history
or by quality-of-life questionnaires) ranges between 4 to 78%. Often women do not
directly state true VD, but more that voiding became less easy as in the study of
Sander et al26. Difficult voiding may be present already prior to TVT: in this study in
30.9% and in Ward and Hilton’s study in 79%, and after surgery this declines to 24.9
% respectively 60% 7.
The fifth way to asses VD can be with the aid of flowmetry. Reduced maximum flow
rates are observed up to 43% after TVT. In this study, results indicate that the maxi-
mum flow rate diminished significantly after TVT. In women with a normal maxi-
mum flow rate prior to TVT, 37% developed an abnormal flow rate postoperative.
However, we also found the opposite, abnormal flow rates returned to normal val-
ues after TVT in 50%.As far as postvoid residual urine values are concerned the same
pattern was observed.Apparently VD may arise but can also resolve after a TVT pro-
cedure.
Several risk factors for the development of urinary retention and VD have been iden-
tified in literature. After multivariate analysis the following independent risk factors
are described: increasing age21, decreasing body mass index21, previous incontinence
surgery21, low maximum flow rate22, 25 and postoperative urinary tract infection21, 22, 25.
In this study only preoperative existing VD, determined by the UDI-6, and simulta-
neously performed prolapse surgery could be identified as independent risk factors
for developing VD after TVT. In a univariate analysis (but not after multivariate
analysis) concomitant posterior repair was correlated to development of VD.This is
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in agreement to Sokol et al. who found in a univariate analysis (but also not after
multivariate analysis) that TVT with posterior repair was related to VD 21.We feel that
this may be due to low numbers.Voiding disorders might be attributed to surgical
inexperience27. Wang et al. found more cases of urinary retention and obstructed
voiding in their first 15 patients25.We found no differences between the first 10, sec-
ond 10 or more than 20 procedures per surgeon, indicating no learning curve effect.
Data about VD in literature are often difficult to interpret.This is due to the lack of
proper definitions for VD, urinary retention and abnormal postvoid residue rates.
Furthermore, the management of postoperative urinary retention is highly variable
in the gynecologic community28. Finally the length of follow-up is quite different
among all studies. These factors might in part explain the large differences in the
need for postoperative catheterization and occurrence of VD after TVT as is shown
in table 5.
VD may represent a major bothersome problem for women. For this reason we tried
to determine the impact of difficult voiding on quality of life after TVT. Women
reporting VD either during a visit to their physician or on the quality of life (IIQ-7)
questionnaires have statistically significant higher IIQ-7 values after 36 months, indi-
cating less improvement in quality of life than women without symptoms of voiding
difficulty. Nevertheless, compared to their preoperative situation their IIQ-7 values
are still significantly lower and hence, all women are still much better off after the
TVT procedure. In more objective parameters like the maximum flow rate and
postvoid residual urine this difference between normal and abnormal voiding was
not found and women with or without these abnormal voiding parameters have an
equal and statistically significant improvement in quality of life.
Several theories exist about the cause of urinary retention and VD after incontinence
surgery. Peri-urethral edema, increased contractility or obstruction of the smooth
urethral sphincter, inhibited relaxation of the striated urethral sphincter and sup-
pressed contractility of the detrusor muscle have been suggested29. In all patients par-
ticipating in this study, sounding of the urethra at the end of the TVT procedure was
performed and never an anatomical obstruction was noted. Bladder neck position
remains the same after TVT, this was demonstrated by the cotton swab straining angle
(Q-tip test), perineal ultrasound and MRI studies11, 30-32. Urodynamic studies carried
out before and after TVT showed increased stress maximum urethral closure pres-
sure, decreased maximum flow rates and increased voiding detrusor pressure, mean
detrusor pressure and mean urethral resistance postoperatively31-35.When no anatom-
ical changes in the bladder neck support at rest occur, it is likely that the outflow
resistance increases during voiding. No anatomical obstruction during surgery was
observed in this study.We were unable to determine the cause of urinary retention
and VD. However on the basis of above mentioned possible effects of TVT, increased
outflow resistance seems a likely cause for the observed VD and reduced flow rates.
In conclusion,VD, irrespective how defined, may arise after a TVT procedure. In
most women the clinical course of urinary retention after TVT is mild. Preoperative
existing voiding difficulty and concomitant prolapse surgery were found to be inde-
pendent risk factors.This study showed that quality of life after TVT was negatively
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influenced by the existence of VD. However, all women with and without voiding
difficulties showed better quality of life scores postoperatively in comparison to pre-
operative.
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