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Abstract

Introduction and hypothesis—Post-operative urinary retention is a common problem 

affecting close to half of all women undergoing pelvic reconstructive surgery. This was an 

exploratory analysis that was aimed at identifying factors associated with an inability to learn 

clean intermittent self-catheterization (CISC) after a failed post-operative retrograde voiding trial 

(RGVT).

Methods—We performed a retrospective case–control study of women who underwent pelvic 

organ prolapse or urinary incontinence surgery within a single division from 2016 to 2018. We 

compared women who could learn CISC with those unable to learn and discharged home with an 

indwelling catheter (IC). Analyses were carried out using Fisher’s exact test, the Mann–Whitney U 
test, the Chi-squared test, and the t test with logistic regression.

Results—Of the 202 women who failed their RGVT, 134 (66.3%) were able to learn CISC and 

68 (33.7%) were not. Older age, urinary incontinence, diabetes and colpectomy/colpocleisis were 

associated with an inability to learn CISC (p < 0.05). Women with an IC were more likely to 

have an office visit related to catheter care (65.7% vs 5.2%, p < 0.001). A UTI within 30 days 

of surgery was more common with CISC (16.4% vs 6.0%, p = 0.037). In a multivariate logistic 

regression model, each increasing year of age was associated with a 1.036-fold decrease in the 

ability to learn CISC (aOR 1.036, 95% CI 1.002–1.071; p = 0.04).

Conclusions—Increasing age was the only variable identified on multivariate logistic regression 

as a risk factor for failure to learn CISC. Further studies are needed to identify barriers to learning 

post-operative self-catheterization.
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Introduction

Post-operative urinary retention is a common problem affecting up to 40% of women 

who undergo reconstructive pelvic surgery [1, 2]. Common clinical estimates based on 

retrospective studies have reported rates of post-operative urinary retention for prolapse 

surgery to be between 27 and 32% [3-5]. Post-operative urinary retention is diagnosed by 

an assessment of the post-void residual volume. This can be done using a retrograde or 

spontaneous bladder fill or with a suprapubic catheter that has been clamped prior to voiding 

[1, 2]. Once identified, post-operative urinary retention should be treated to avoid bladder 

overdistention, urinary tract infection, and detrusor dysfunction [1, 6].

Studies evaluating optimal treatment of post-operative retention favor clean intermittent 

catheterization (CISC) over indwelling catheter (IC) placement, as CISC has been found to 

be associated with a decreased risk of bacteriuria and a faster return to normal voiding [7]. 

There has been a movement toward same-day discharge after urogynecologic procedures 

with demonstrated safety among both minimally invasive sacrocolpopexy and vaginal 

surgeries [8, 9]. For patients undergoing same-day discharge, optimal treatment requires a 

patient to have the motor, visual, and mental capacity to learn CISC. Although small studies 

have demonstrated the feasibility of post-operative CISC teaching, studies examining factors 

influencing patient ability to learn CISC are limited and primarily draw from the spinal 

cord injury literature [10-12]. Specific factors influencing patient ability to learn CISC in a 

urogynecologic surgical population remain unknown.

This was a retrospective, exploratory analysis that sought to identify factors associated with 

an inability to learn CISC after failed post-operative retrograde voiding trial (RGVT) in 

patients undergoing same-day discharge pelvic reconstructive surgery. Our long-term goal 

is to use this information to determine which patients may benefit from pre-operative CISC 

teaching and to optimize post-operative urinary retention management.

Materials and methods

We performed a retrospective case–control study of women who underwent pelvic organ 

prolapse or urinary incontinence surgery within a single division between January 2016 and 

January 2018. Approval by the University of Pittsburgh Institutional Review Board was 

obtained prior to case identification. Surgeries were performed at one of three hospitals 

within the University of Pittsburgh Medical Center and by board-certified Female Pelvic 

Medicine and Reconstructive Surgery (FPMRS) surgeons in the Division of Urogynecology. 

We included all women who had same-day discharge and failed their post-operative RGVT. 

Subjects were excluded if a prolonged IC was planned or if the patient was admitted 

overnight. At our institution, all patients recover in the post-anesthesia care unit immediately 

after surgery where they spend on average 2–5 h prior to discharge. An RGVT is performed 

during this time by instilling 300 ml saline into the bladder and then immediately asking the 
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patient to void. They pass the test if they can void 200 ml or at least two thirds of the volume 

instilled into the bladder. Our division practice is for women who failed their RGVT to be 

discharged home with prophylactic nitrofurantoin to be taken daily for the duration of their 

self-catheterization or IC use. A prospective, randomized controlled trial (RCT) looking 

at prophylactic nitrofurantoin versus placebo in a 1:1 ratio following a failed RGVT was 

occurring at our institution during the study period. However, because of this study, some 

women in our cohort may have received placebo rather than antibiotic prophylaxis following 

their surgery.

Cases included women unable to learn CISC who were discharged home with an IC. 

Controls were women discharged having successfully learned to perform CISC. CISC 

teaching was done in the post-operative anesthesia area by a registered nurse. Patients were 

considered unable to learn CISC if they were unable to perform CISC on multiple attempts. 

All women were contacted on post-operative day 1 by our nursing staff to assess pain, 

mobility, and voiding. Women were given multiple catheters with instructions for single use; 

however, it was not assessed in the post-operative period whether they used each catheter 

only once or multiple times. For CISC patients, staff would call daily to learn how often 

patients were performing CISC and their post-void residuals. Women would be instructed 

to discontinue CISC when post-void residuals were < 100 ml on two consecutive occasions. 

Women with an IC would undergo a repeat RGVT in the office or at home by a home health 

care nurse between post-operative days 3 and 7 with catheter removal if appropriate. The 

timing of the repeat RGVT and the decision of an office visit or home health care nurse were 

often determined by patient preference.

Electronic health records were reviewed by physician investigators and data extracted 

regarding demographics, medical and surgical history, pre-operative examinations, 

procedural data (i.e., surgery performed, hospital, surgeon, type of anesthesia, case order, 

and intra-operative complications), and post-operative information such as RGVT results, 

days of catheterization, related office visits, or post-operative urinary tract infections (UTIs). 

In 2017, our institution began offering an additional pre-operative visit that addressed 

procedure-related risks and benefits, surgical expectations, post-operative management, and 

the possibility of urinary retention for women undergoing major pelvic organ prolapse 

surgery. It was noted whether the patients in our cohort attended an additional pre-operative 

counseling visit prior to their surgery. A patient was considered to have a post-operative UTI 

if they had symptoms plus treatment with an antibiotic or symptoms plus a positive urine 

culture and treatment with an antibiotic within 30 days of surgery. The decision to include 

patients treated empirically based on symptoms is consistent with previous literature that 

looked at post-operative UTIs [13, 14]. All other post-operative metrics such as readmission 

or emergency department visits were included if within 30 days of surgery. Duration of 

catheter use was determined by a review of daily nursing phone calls that documented 

whether the patient had an IC or was performing CISC.

We used a convenience sample of all patients who failed their post-operative RGVT within 

a 2-year time frame. Statistical analysis was performed using SPSS version 22.0 (IBM 

Corporation, Armonk, NY, USA). Continuous variables were analyzed using t test or Mann–

Whitney U test where appropriate. Categorical variables were analyzed using Chi-square or 
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Fisher’s exact tests. Bivariate analyses were carried out to determine relationships between 

variables and the inability to learn CISC, and multivariate logistic regression was performed 

to control for potential confounders.

Results

There were 1011 urogynecology cases between January 2016 and December 2017 where a 

post-operative RGVT was performed (Fig. 1). Of these cases, 232 were admitted and 28 had 

a planned prolonged IC. There were 202 out of 751 (26.9%) eligible patients who failed 

their RGVT and were discharged home with either CISC or IC. Of these 202 women, two 

thirds were able to learn CISC (134, 66.3%) and one third were discharged home with an 

IC (68, 33.7%). In our sample, mean age was 64.6 years (± 12.4), 95.5% were Caucasian, 

69.2% were never smokers, and 42.8% had a prior hysterectomy. Of those with prolapse, 

58.4% were stage III and 11.7% were stage IV. Table 1 contains demographic information 

by group. The percentage of women who attended a pre-operative counseling appointment 

was similar between groups (p = 0.54). Overall, 1.5% of the IC group and 2.2% of the CISC 

group had been taught CISC prior to surgery (p = 0.72) and 0% of the IC group and 4.5% of 

the CISC group had performed CISC previously (p = 0.08).

Increasing age was associated with the inability to learn CISC (p < 0.001, Table 1). When 

broken down into age categories, this difference was most pronounced for women over 

age 65 with 73.1% of women unable to learn CISC being over age 65 compared with 

42.5% of the CISC group being over age 65 (p = 0.0002). On bivariate analysis, women 

with urinary incontinence or a past medical history of diabetes were less likely to learn 

CISC (p < 0.05). A past medical history of arthritis, neurologic disorder or anxiety was 

not different between groups. The percentage of women who underwent hysterectomy or 

a major prolapse procedure was not significantly different between groups. Women who 

underwent a colpectomy and colpocleisis were more likely to be discharged home with an 

IC (p < 0.001). Conversely, women who underwent incontinence surgery were less likely 

to be discharged home with an IC (p = 0.03). Women who underwent oophorectomy were 

also less likely to learn CISC (p = 0.035), but this trend did not persist for salpingectomy 

alone. There were differences in the mean age of our subpopulations. Specifically, patients 

who underwent oophorectomy were older than those who did not have an oophorectomy 

(oophorectomy mean age 68.6 ± 9.5 years vs nonoophorectomy mean age 63.7 ± 12.8 

years). Similarly, colpectomy and colpocleisis patients were on average older (colpocleisis 

mean age 78.7 ± 6.1 years vs no colpocleisis mean age 61.2 ± 11.4 years) whereas those 

undergoing an incontinence procedure were younger (incontinence procedure age 59.2 ± 

13.2 years vs no incontinence procedure age 67.7 ± 10.7 years). There were no significant 

differences in estimated blood loss and case length between the two groups, even when 

controlling for hysterectomy and prolapse surgery. Additionally, type of anesthesia and 

post-operative morphine equivalent units were similar between groups (all p > 0.05).

Women had slightly longer catheter use when discharged home with an IC when compared 

with CISC (p = 0.001, Table 2). Women with an IC were significantly more likely to require 

an office visit for catheter management than those who learned CISC (p < 0.001). The 

majority of post-operative catheter visits were for a repeat RGVT in the IC group and for 
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difficulty performing CISC in the CISC group. Those discharged using CISC were more 

likely to be treated for a UTI within 30 days of surgery than those in the IC group (16.4% 

CISC vs 6.0% IC, p = 0.045). All 4 UTIs in the IC group had a positive urine culture. Of 

those in the CISC group who were treated for UTI, 9 were treated empirically based on 

symptoms (with 4 ultimately having a negative urine culture result) and 13 had symptoms 

with a positive urine culture. The difference in UTI between groups was not significant 

when those treated empirically prior to a negative urine culture result were excluded (p = 

0.11, Table 2). There was no difference in intra-operative or post-operative complications, 

re-admissions or emergency department visits within 30 days (allp > 0.05).

We included the following variables in our multivariate regression model: age, race, 

gravidity, parity, diabetes history, colpectomy and colpocleisis, oophorectomy, incontinence 

procedure, extended recovery after surgery (ERAS) protocol, total operative time, and type 

of anesthesia. Backward selection was used to yield our final model, which included age, 

performance of an incontinence procedure, ERAS protocol, and total operative time. After 

controlling for the above variables, only age was significant, with each increasing year of 

age being associated with a 1.036-fold increase in the inability to learn CISC (aOR 1.036, 

95% CI 1.002–1.071, p = 0.04). Although significant in the bivariate analysis, incontinence 

status, diabetes, and colpectomy and colpocleisis performed were no longer significant in the 

final model.

Discussion

Our cohort of same-day discharge urogynecology patients had a post-operative urinary 

retention rate of 27%, which is consistent with published literature [3-5]. Older age, 

urinary incontinence, past medical history of diabetes, and undergoing a colpectomy and 

colpocleisis were all associated with the inability to learn CISC among women with post­

operative urinary retention following pelvic reconstructive surgery. However, only age was 

significant in the final logistic regression model, with an increasing age corresponding to an 

inability to learn CISC.

Overall, one third of our population was unable to learn CISC and discharged home with an 

IC. Some of our hypothesized barriers, such as procedure end time, baseline anticholinergic 

use, and post-operative narcotic use did not show any difference in ability to learn CISC. 

Oophorectomy and colpectomy/colpocleisis were associated with failure to learn CISC, 

which is likely due to older age in their populations as this was not significant in the final 

regression model. Age alone likely does not account for the number of patients unable to 

learn CISC and we suspect that other barriers exist to explain this difference.

Women in our study had a shorter duration of catheterization when performing CISC than 

when using an IC, with a difference of 0.6 days (p = 0.001); however, it is unlikely 

that this is clinically significant. Duration of CISC is based on a daily assessment of 

post-void residual volumes that serves as a proxy for bladder function, but duration of IC 

is determined by repeat RGVT, which is dependent on the patient’s schedule and ability 

to present for the repeat test. This makes the duration of IC somewhat arbitrary in our 

population. Patients with an IC had a significantly higher rate of post-operative visits related 
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to catheter care, as might be expected (IC 65.7% vs CISC 5.2%, p < 0.001). This difference 

in office follow-up has consequences for both patient burden and costs. Further analysis that 

compares the costs of both methods while considering office visits, numbers of catheters 

used, and cost of UTI treatment is warranted.

When excluding negative urine culture results, women in our study had a higher rate of UTI 

in the CISC group than in the IC group, although this did not reach statistical significance 

(13.4% vs 6.0%, p = 0.11). This contrasts with previous studies. A RCT looked at rates 

of bacteriuria and UTI following vaginal prolapse surgery and found both a higher rate of 

bacteriuria (38% vs 14%, p = 0.02) and a higher rate of UTI in the IC group (33% vs 12%, 

p = 0.03) [7]. The patients in the RCT differed from our population in that they were all 

inpatients following surgery and catheterized by trained nursing staff no less than every 6 

h [7]. Despite teaching by nursing staff with the assistance of home health care we cannot 

ensure a sterile technique with CISC. Additionally, we do not know whether patients in 

this study used their catheter once or multiple times to reduce supply costs. However, a 

recent Cochrane review of IC for long-term retention determined that there was insufficient 

evidence to determine whether the incidence of UTI is affected by multi-use catheters or 

an aseptic technique [15]. Further pragmatic studies looking at home CISC in this patient 

population are warranted.

Our overall UTI rate in the IC group was lower than in previously published literature 

[7, 16]. This may be partially explained by the retrospective nature of this study, which 

may have missed women who presented to an outside facility for diagnosis and treatment. 

However, it is also possible that the rate of UTI was overestimated in the CISC group, 

making it difficult to draw definitive conclusions. The act of performing CISC may cause 

urethral irritation, which could have prompted some patients to seek treatment for presumed 

infection, thus giving a falsely elevated rate of UTI in this group. Our UTI diagnosis 

was made from a positive culture or symptoms followed by antibiotic treatment, which 

may overestimate the true prevalence; however, this is a commonly used definition of 

post-operative UTI in urogynecologic literature and reflects real-life clinical management, 

where some patients are treated empirically prior to culture results [13, 14].

Most of our patients were discharged with prophylactic nitrofurantoin to be taken daily 

until they were no longer performing CISC or using an IC. Dieter et al. showed in their 

RCT of nitrofurantoin versus placebo that there was no difference in post-operative UTI 

rates following prolapse surgery that required post-operative catheterization [13]. A recent 

multi-center RCT looking at prophylactic nitrofurantoin versus placebo among women 

who underwent pelvic reconstructive surgery and failed their RGVT was occurring at our 

institution during our study period. Some of the patients in our cohort participated in this 

study, but we do not have access to information about which treatment arm they received. 

Ultimately, the results of this trial showed that the frequency of UTI was 17% overall and 

did not differ by treatment group or when method of catheterization was assessed [17]. 

Owing to the randomization of study participants, some women in our cohort would have 

received placebo rather than nitrofurantoin upon discharge. The remainder of patients in this 

study would have received nitrofurantoin, as was division practice at that time. The similar 

rates of UTIs in previous studies looking at antibiotic prophylaxis suggests that the small 

Sassani et al. Page 6

Int Urogynecol J. Author manuscript; available in PMC 2021 October 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



number of women who received placebo may not have made a difference to UTI outcomes 

[13, 17]. However, the inability to confirm nitrofurantoin versus placebo for a small portion 

of our cohort is a limitation related to a concurrent study at our institution during this time.

More than one third of our sample underwent a pre-operative counseling visit prior to their 

surgery, but this did not appear to have an impact on whether the patient could learn CISC. 

Routine pre-operative counseling visits for major pelvic organ prolapse procedures were 

instituted by our division in 2017 to better prepare patients for their surgical experience. An 

important discussion during these visits concerns the possibility of voiding dysfunction and 

catheter use. This suggests that an attempt at increased pre-operative preparedness might not 

have improved a patient’s ability to learn CISC in our population. Post-operative retention 

and catheter care have previously been linked to patient satisfaction in a urogynecology 

population [18]. Brubaker et al. have previously reported that although most women felt 

prepared for pelvic organ prolapse surgery, 27% did not feel prepared to cope with a catheter 

at home [19]. Moreover, despite the need for a catheter being a known event following 

pelvic organ prolapse and incontinence surgery, 6% of their population considered it a 

surgical complication [19]. Because of the retrospective design of this study, we cannot 

ascertain whether the pre-operative counseling visit had a positive impact on patients’ ability 

to cope with an IC or self-catheterization and is a possible avenue for future research.

Strengths of this study include the relatively large sample size and a heterogeneous 

population in terms of urogynecologic procedures. All cases were performed by one of eight 

board-certified FPMRS surgeons. Previous literature surrounding post-operative urinary 

retention in urogynecologic procedures has focused on risk factors for failed RGVT [3, 

20]. Our study uniquely looks at risk factors in learning CISC after a failed RGVT.

Limitations of this study include the retrospective design, which restricts our analysis to 

information available in the medical record only. Given this limitation, we were unable to 

assess for patient preferences, past experiences (either personal, a friend or family member) 

with catheterization or overall discomfort with one method over the other. Any of these 

factors could have influenced a woman’s ability or willingness to learn CISC in the post­

operative period. We also did not have access to the experience of the post-operative nurse 

who was performing the CISC teaching or the amount of time he or she spent with the 

patient. Our outcomes were measured at 30 days, which is within the published range for 

post-operative UTIs and complications, but may have missed some patients who had a UTI 

or complication between 30 days and 6 weeks post-operatively [13, 15].

In conclusion, increasing age was the only variable identified on multivariate logistic 

regression as a risk factor for failure to learn CISC for post-operative urinary retention 

following pelvic reconstructive surgery. As one-third of our sample was unable to learn 

CISC, barriers other than age alone likely exist. In our population, women who performed 

CISC had a higher rate of UTI. Further studies are needed to both identify additional barriers 

to CISC and study this catheterization practice in an outpatient surgical setting.
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Fig. 1. 
Patient flow diagram
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