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Abstract
Objective: To compare transurethral indwelling catheterization (TIC) with intermittent self-catheterization (ISC) with respect to 
voiding function, urinary tract infection and quality of life following tension free vaginal tape surgery (TVT) operation.

Design: Single-center prospective intervention study with multiple points of follow-up.

Setting: Urogynecology clinic at a teaching hospital in Ottawa Canada.

Population: All patients undergoing a TVT procedure without any additional pelvic reconstructive surgery. Inclusion Criteria: all 
patients who have consented to undergo a TVT procedure for stress urinary incontinence and are able to carry out in and out cath-
eterization. Exclusion criteria: any concomitant pelvic reconstructive surgery, inability to follow-up after surgery or patients with 
recurrent stress urinary incontinence.

Methods: Approval was obtained by the institutional review board (OHSN-REB Protocol # 2006836-01H). Patients were random-
ized to the TIC or the ISC group. Patients were discharged home on the same day of surgery. They visited the clinic three days after 
surgery for voiding assessment with uroflowmetry and post-void residual (PVR) measurement. Voiding dysfunction (VD) was de-
fined as PVR more than or equal to 150 ml. A urine specimen was collected for culture and sensitivity. Quality of life questionnaires; 
Incontinence Impact Questionnaire (IIQ-7) and International Consultation on Incontinence Questionnaire (ICIQ) were completed 
preoperatively and at six weeks after.

Main Outcome Measure: Voiding dysfunction rate.

Results: A total of 72 patients were included in the study. They were divided equally into 2 groups (TIC and ISC) of thirty-six. The 
mean PVR postoperatively on day three for TIC vs. ISC group was 22 ml vs. 28 ml (p = 0.65) and at six weeks 34 ml vs. 37 ml (p = 0.84) 
respectively. The mean IIQ-7 postoperative scores were 12.6 for TIC group vs. 11.98 for ISC group (p = 0.85). The postoperative scores 
for ICIQ averaged at 3 for the TIC group vs. 3.19 for the ISC group (p = 0.91). The incidence of UTI’s showed no significant difference 
between the groups (38.8% vs 28%, p = 0.32).

Conclusions: Transurethral indwelling catheterization and ISC seem to be equally effective in achieving normal voiding after TVT. 
PVR was comparable in both groups. VD among the ISC group was two times that among the TIC group, yet normal voiding was re-
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sumed in all. Among the TIC group, UTI was 1.4 times that among the ISC group which might be of clinical significance especially in 
old age.
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Introduction
Female urinary incontinence is a medical condition that is becoming more and more prevalent with the aging Canadian population. 

Several studies reported that incontinence is more common with advancing age [1,2]. All anti-incontinence procedures have an obstruc-
tive effect on the urethra providing continence, but may also affect voiding [3]. Many theories have been proposed to explain voiding 
dysfunction (VD) and retention after surgery for stress urinary incontinence. They include periurethral edema, increased contractility or 
obstruction of the urethral sphincter and suppressed contractility of the detrusor muscle [4].

VD has been defined in several ways including urinary retention, discharge home with a suprapubic catheter, the need for intermittent 
catheterization for a period longer than 3 days, 2 weeks, 3 weeks, 4 weeks, 3 months, 6 months or more, requiring sling revision or sling 
release [4]. Tension-free Vaginal Tape (TVT) is quickly becoming one of the most common procedures performed to correct stress urinary 
incontinence [5]. Several studies have investigated voiding dysfunction after TVT procedure. Due to the differing definitions of voiding 
dysfunction, studies have found incidence of VD post TVT of 9 to 50% [3,4,6-9]. The mean number of days for postoperative catheter use 
was found to be 4 - 9 days [3,4]. A low pre-operative peak urinary flow rate, pre-operative vault prolapse concurrent vault suspension 
surgery and postoperative urinary tract infection have been shown to be correlated with VD after TVT [7,10].

Although subjective function does not change after a TVT procedure, the maximum flow rate significantly decreases and the detru-
sor pressure at maximum flow significantly increases [3]. However, over time, these parameters showed significant improvement [11]. 
VD after TVT with concurrent pelvic reconstructive surgery has been studied with the finding of increased transient urinary retention 
[12]. Patients who underwent a posterior colporrhaphy at the time of TVT or had previous anti-incontinence surgery also took longer to 
resume normal voiding [13].

Up to our knowledge no study to date has prospectively looked at different catheterization policies after TVT procedure focusing on its 
impact on voiding dysfunction and the return to a normal continent voiding habit. The purpose of our study was to assess the resolution 
of short-term voiding dysfunction following TVT procedures using two different types of urodynamic catheters. In addition to determine 
the incidence of urinary tract infections and the overall subjective improvement in quality of life (QoL).

Materials and Methods

A prospective intervention study comparing TIC vs CIC as tools for bladder drainage following TVT surgery. The study was conducted 
in the teaching hospital in Ottawa, Canada (OR), from August 2007 till May 2009. Approval was obtained by the institutional review board 
(OHSN-REB Protocol # 2006836-01H). This study had two points of follow-up 3 days and 6 weeks post operatively. Participants were 
recruited for this study from the urogynecology clinics at the Riverside campus and Ottawa Hospital. All patients undergoing a TVT pro-
cedure without any additional pelvic reconstructive surgery were eligible for enrollment in the study.
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Inclusion Criteria were: All patients who consented to undergo a TVT procedure for stress urinary incontinence and are able to carry 
out in and out catheterization.

Exclusion Criteria were: Patients undergoing concomitant pelvic reconstructive surgery, patients unable to follow-up three days after 
surgery, patients with recurrent stress urinary incontinence and patients with overactive bladder.

Before surgery, eligible patients were informed about the study protocol including information about TVT and the randomization 
procedure to determine the type of catheter for each patient. Upon agreement, written informed consent was obtained from each patient.

Consented patients were given appropriate in and out catheterization teaching module by the urogynecology nursing staff as per usual 
protocol.

All patients received the same routine preoperative care including prophylactic antibiotic. On the operative day, patients were ran-
domly assigned to either TIC or SIC for the assessment of urodynamic function after the TVT procedure. An opaque sealed envelope was 
opened to determine the allocation group. Surgery was performed by the urogynecologists. Although small variations in surgical tech-
nique may have occurred, the surgeons had a similar surgical basis. No additional funds for data collection and clinic staff teaching were 
required as its part of the usual protocol.

The patients were discharged home the same day of surgery with either an indwelling catheter in place or with supplies to carry out 
in and out catheterization. Meanwhile, they were asked to return to the clinic 72 hours after surgery. Thereafter, patients were followed-
up weekly till the sixth week. Voiding function was assessed with an uroflow device and post-void residual (PVR) was measured with a 
bladder scanner. We defined abnormal PVR as a post-voiding residual volume exceeding 150 milliliter measured by bladder scanner [14].

If VD persists, with the voided volume less than 200 ml and a PVR more than 150 ml, self-catheterization was continued while record-
ing the voided and residual volumes. One week later and during the next clinic visit, the patient is reassessed in the same manner. This 
was continued on a weekly basis till resuming normal voiding function.

Quality of life questionnaires: Incontinence Impact Questionnaire (IIQ-7) and International Consultation on Incontinence Question-
naire (ICIQ) were completed by all the patients pre-operatively and six weeks after surgery [15,16]. On day five post-surgery, urine speci-
mens were collected for culture and sensitivity to determine urinary tract infection. Assessment was done by the institutions microbiol-
ogy lab and significant bacteriuria was defined as 105 colony forming units in a culture.

To ensure confidentiality, a unique identification number was allocated to each patient. The master list linking patient names to their 
identification numbers was kept by the principal investigator and accessed only with a password. Results of the study were presented 
only in aggregated form, and no study subjects were identified in reports. The data were anonymized till the end of the study, and only the 
principal investigator has access in the future.

Outcome measurements

The primary outcome of our study was to assess the resolution of short-term voiding dysfunction by measuring the PVR and deter-
mining incident cases of VD. The secondary outcomes included: Incidence of urinary tract infection and Qo L scores using IIQ-7 and ICIQ 
scales.

Sample Size

Sample size was calculated using tests comparing two independent means with 0.05 significance level and 80% power determined 
that 35 patients would be required to detect a 25% difference in voiding function.
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Statistical analysis

Descriptive statistics using mean, median and standard deviation (SD) were used to describe baseline data. Categorical data were com-
pared by Fisher’s exact test and Mann-Whitney test was used to compare between continuous data. Incidence of VD was measured and 
the relative risk was computed. A p-value of < 0.05 was considered to be statistically significant.

Results and Discussion
Results

From August 2007 till May 2009 a total of 117 patients underwent TVT procedure. Of these patients 72 fit the inclusion criteria and 
were included in the present study. Patients were randomly assigned to either TIC or ISC where each group comprised of 36 individuals. 
All patients received the allocated intervention and were followed till the end of the study on the sixth week post-surgery. No adverse 
events occurred.

In table 1, baseline characteristics of both groups are shown. No significant statistical differences between both groups regarding age 
and QoL. However, the 2 groups of patients had significantly different BMI and parity (P = <0.01). None of the patients were using medica-
tion affecting bladder and bladder outlet such as anti-cholinergic or alpha adrenergic agents.

TIC (n = 36) ISC (n = 36) P-value
Age (years) 55 (12) 56 (10) 0.70
Body mass index (kg/m2) 27 (1.8) 24 (1.9) < 0.01*
Parity: median (range) 3 (1 - 5) 2 (1 - 4) < 0.01*
IIQ-7 44.5 (23.97) 42.56 (23.76) 0.73
ICIQ 13.55 (3.28) 13.19 (3.45) 0.65

Data are presented as mean ± standard deviation (SD), unless otherwise indicated. Categorical data compared by Fisher’s exact 
test and Mann-Whitney test used to compare continuous data. P-value ≤0.05 is significant. [TIC: Transurethral indwelling  
catheterization; ISC: Intermittent Self-Catheterization; IIQ-7: Incontinence Impact Questionnaire; ICIQ: International  
Consultation on Incontinence Questionnaire].

Table 1: Patients’ Characteristics at Study Onset.

The clinical outcome measures for both interventions are shown in table 2. There was no statistical difference in the rate of VD nor the 
PVR between both groups on day three and on week six post-surgery. The mean PVR postoperatively on day three for TIC vs. ISC group 
was 22 ml vs. 28 ml (p = 0.65) and at the sixth week was 34.5 ml vs. 37 ml (p = 0.84) for TIC and ISC, respectively. In total, there were three 
cases of voiding dysfunction. One patient from the TIC group and two cases from the ISC group. There was no significant difference in VD 
incidence between the two groups with a P value = 0.56. The complete time to full resolution of the VD for the three cases was as follows: 
Five weeks for the patient from the TIC group and three and seven weeks for the patients from the ISC group, respectively. None of the 
three patients developed UTI during the follow-up period.

The risk of UTI was slightly higher in the TIC group (38.9%) compared to the ISC group (28%). However, the difference was not statisti-
cally significant (p = 0.32).

In table 3, In reference to the preoperative data, the quality of life scores had improved remarkably in both groups. Yet, there was no 
significant statistical difference in the postoperative scores of both groups. The mean IIQ-7 scores was12.6 for TIC group vs. 11.98 for ISC 
group (p = 0.85). Similarly, the postoperative score for ICIQ averaged at 3 for the TIC group vs. 3.19 for the ISC group (p = 0.91).
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Parameter TIC ISC Statistical significance
Post-void residual

mean (range)
3 days post- surgery

6 weeks post- surgery
22cc (0-260)

34.5 cc (0-160)
28 cc (0-300)
37 cc (0-277)

P = 0.65
P = 0.84

Incidence of VD 2.8% 5.6% RR = 2
95% CI (0.18 - 1.1)

P = 0.56
Incidence of UTI 38 .9% 28% RR = 0.7

95% CI (0.37 - 1.39 )
P = 0.32

[RR: Relative Risk; CI: Confidence Interval]. Mann-Whitney test used for continuous data. P-value ≤ 0.05 is considered significant.

Table 2: Impact of Catheterization Procedure on Voiding Dysfunction (VD) and Urinary Tract Infection (UTI) following 
Tension Free Vaginal Tape (TVT) surgery. 

Quality of life TIC Group ISC Group P Value
IIQ-7 12.6 ± 23.4 11.98 ± 20.6 0.85
ICIQ 3.00 ± 2.91 3.19 ± 4.42 0.91

[IIQ-7: Incontinence Impact Questionnaire; ICIQ; International Consultation on Incontinence Questionnaire; TIC: Transurethral indwelling 
catheterization; ISC: Intermittent self-catheterization]. Data are presented in mean ± standard deviation. P-value ≤ 0.05 is set as significant.

Table 3: Quality of life according to catheterization procedure after Tension free Vaginal Tape (TVT) surgery. 

Discussion
The impact of TVT on QoL has been thoroughly investigated, yet to our knowledge no published data evaluated catheterization poli-

cies in the management of voiding following TVT surgery. In this prospective study, we compared between TIC and ISC following TVT 
operation among a group of Canadian patients by assessing PRV, VD, UTI and QoL. The advantage of ISC is related to shorter duration of 
catheterization leading to less discomfort and low level of UTI as compared to TIC. On the other hand, ISC might not be suitable under all 
settings especially among noncompliant patients. Moreover, if patients failed to use the ISC effectively, the rate of VD might be higher as 
compared to TIC. At baseline, patients were matched for age and QoL. The observed difference in parity and BMI is not expected to affect 
the outcome of operation. It would rather affect the Qol, however, Qol was comparable for both groups, both at base line and after surgery.

In the present study, there was no significant difference between the TIC and the ISC regarding the PVR. Several studies among both 
genders have been carried out looking at post-operative voiding dysfunction after total joint arthroplasty comparing indwelling catheter-
ization with in and out catheterization. However, results were inconsistent, while favoring indwelling catheter over intermittent catheter-
ization in one study. The reverse was reported in another study [17-20]. Indwelling Foley catheters reduced the frequency of postopera-
tive urinary retention [20]. In contrast, satisfactory voiding resumed earlier with the use of repeated intermittent catheterization [18]. 
The variations may be the result of differences in the methodology, patient’s characteristics and surgical procedure.

Our study demonstrated that the relative risk of VD among the ISC group was 2 times that among the TIC group, although this is not 
statistically significant, it still has a clinical implication. In agreement with the present study, published data also supported the assump-
tion of better urinary drainage using indwelling catheter. A randomized trial has been carried out looking at continuous bladder drainage 
compared with catheterization after total abdominal hysterectomy. 36% of those undergoing in and out catheterization, and only 4% of 
those receiving an indwelling catheter had urinary retention [21].
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As for UTI, it has been estimated that indwelling catheterization has a risk of 5 - 10% per day [22,23]. During catheterization, ascend-
ing infection can occur through two mechanisms; either direct inoculation with the catheter insertion and/or by colonization through 
ascending bacteria from the urethral meatus along the catheter [24-26]. The continuing presence of an indwelling catheter with TIC had 
a clinically higher risk of UTI which suggests a significant role for colonization in the development of bacteriuria. In support, 29% of the 
catheterized group and 13% of the intermittent catheterization group had urinary tract bacteriuria.21Additionally, similar results were 
reported among men, where intermittent catheterization resulted in a lower incidence of postoperative bacteriuria compared with an 
indwelling catheter [17].

In this study, we report a higher risk of UTI in the TIC group compared to the ISC group, however, it did not reach statistical signifi-
cance. In accordance with our finding, Indwelling Foley catheters were not associated with an increased risk of urinary infection [19]. The 
observed variability in UTI data can be explained in view of differences in clinical settings, while infection control is maximized in Canada, 
USA and European countries, strict infection control measures might not be followed in developing countries. The remarkable improve-
ment in QoL following TVT in both groups coincides with previous studies [27,28]. The limitations of the study are the number of patients 
and it being carried out in one center. Furthermore, the subjective nature of data about quality of life obtained from the questionnaires.

Conclusion

PVR was comparable between the TIC and the ISC groups. Although VD among the ISC group was twice that among the TIC group. 
However, normal voiding was resumed in both groups indicating that continuous catheterization and intermittent self-catheterization are 
equally effective in achieving normal voiding after TVT. The high risk of UTI with TIC might be of clinical significance especially in old age. 
These results will allow surgeons to consider both options in managing mild VD post TVT; keeping in mind patient preference, inability 
to learn ISC or if the setup doesn’t allow teaching all patients ISC prior to the TVT procedure.

Future research will be directed at identifying high and low risk subgroups, and studying patient preferences to either option of man-
agement.
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