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Abstract
Aims: Identification of risk factors for urinary retention after vaginal prolapse 
surgery. 
Methods: The medical records of 345 women undergoing surgical correction 
for symptomatic pelvic organ prolapse were analysed. Independent risk factors 
for the development of post-operative urinary retention were identified by 
performing univariate and multivariate logistic regression analysis. Variables 
included in the analysis were age, parity, body mass index, previous prolapse 
surgery, previous hysterectomy, menopausal status, degree of prolapse, type 
of anesthesia, type and technique of surgery, operation time, intra-operative 
blood loss, preoperative urinary stressincontinence, and other co-morbidities. 
Main outcome measure was the occurrence of urinary retention defined as a 
residual volume after voiding higher than 200 ml as measured by bladder scan. 
Results: High grade cystocele (OR 2.5, CI 1.3–4.7), performing levator plication 
(OR 4.3, CI 2.0–9.3), performing Kelly plication (OR 5.1, CI 1.7–15.5) and amount 
of intra-operative blood loss (OR 1.4 per 100 ml, CI 1.1–1.8) were identified as 
independent risk actors for the occurrence of urinary retention after vaginal 
prolapse surgery. 
Conclusions: Urinary retention after vaginal prolapse surgery occurs more 
frequently in women with larger cystoceles, severe intra-operative blood loss 
and the application of levator plication and Kelly plication.
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Introduction 
Women have a life time risk of 11% to undergo vaginal prolapse or incontinence 
surgery.1 One of the most common complications directly related to prolapse surgery 
is urinary retention.2–4 In most cases the observed retention is short
lasting.3,5,6 However, this complication is still bothersome to the patient. It has been 
reported that shorter catheterisation time is associated with higher rates of urinary 
retention postoperatively, 2–4 whereas longer catheterisation time results in higher 
urinary tract infection rates 2–4 and can result in longer hospital stay.3 Little effort has 
been made to identify risk factors for urinary retention after prolapse surgery. As far as 
incontinence surgery is concerned several demographic factors, voiding parameters 
and anatomical factors have been identified for post-operative voiding difficulty. 
Although some similarity exists between these types of surgery these factors are 
largely unknown after vaginal prolapse surgery. When risk factors would be identified 
for urinary retention after prolapse surgery pre-operative counselling of the patient 
about consequences of prolapse surgery could be optimised. Furthermore, the 
catheterisation regime could be adjusted to an individual risk for post-operative 
urinary retention. A large retrospective study was performed to identify such risk 
factors.

Subjects and Methods 
This study was performed at the Spaarne Hospital in Hoofddorp, which is a large 
university affiliated teaching hospital in the Netherlands. Approval was obtained by 
the institutional review board. All patients who underwent vaginal prolapse surgery 
between January 2003 and January 2006 and who received initial postoperative 
transurethral indwelling catheterisation for less than 24 hours were included. 

Diagnostic work-up
During the study period, a standard medical and (uro)gynecological history was taken 
from all patients. Routinely the prolapse was staged according to the Baden and 
Walker scoring system, which was by that time generally accepted as the standard 
classification system. 7  Pre-operative flowstudies or urodynamic studies were not 
routinely performed in the study period. Pre-operative urine analysis and culture were 
performed to rule out significant bacteriuria (more than 105 colony forming units) or 
cystitis (bacteriuria with at least one of the following additional complaints; lower 
abdominal pain, dysuria or fever). All urinary tract infections were treated before 
surgery. 
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Intra-operative care
Both general and spinal analgesia were used, based on the preference of the patient 
and anaesthesiologist. Prophylactic antibiotics were given intravenously to all 
patients. Post-operatively a transurethral indwelling catheter was placed. In the study 
period no suprapubic catheterisation or intermittent catheterisation was applied. 

Surgical techniques
All procedures were performed or supervised by a team of five gynaecologists with 
an extensive experience in prolapse surgery.  Although small variations in surgical 
technique may have occurred, the surgeons had a common basis for their surgical 
principles 8. In some patients undergoing anterior colporrhaphy, a concomitant Kelly 
suture was performed only by 2 of the 5 gynecologists, especially in those patients 
with an effaced urethro-vesical junction.9  In some patients who underwent posterior 
colporrhaphy, a levator plication was simultaneously performed according to the 
surgeons’ preference. During the study period, it was agreed that prolapse surgery 
and stress-incontinence surgery were not combined if evident or occult stress 
incontinence was diagnosed in addition to genital prolapse.

Post-operative care
Postoperative care was standardised for all patients. None of the patients received 
post-operative epidural analgesia. Immediately after surgery patients received a 
transurethral Foley catheter (Ch.14) and vaginal gauze. Both the vaginal gauze and 
indwelling catheter were removed on the morning of the first day after surgery. 
Within 5 - 6 hours after removal of the catheter, post-micturition bladder volume 
was measured using an ultrasound bladder scanner (Diagnostic Ultrasound DxU 
BVI 3000®) after a voided volume of at least 150 ml. Patients with a post micturition 
bladder volume exceeding 200 ml were diagnosed as having urinary retention. In 
these patients an indwelling catheter was replaced for an additional 72 hours. This was 
repeated when the bladder retention persisted after this period. When the bladder 
retention persisted after both periods of 72 hours, patients were taught intermittent 
self-catheterisation which was discontinued when the residual volume was below 
200 ml.

Prognostic factors
The medical files were studied to collect the following variables: age, body mass 
index, parity, previous prolapse surgery, previous hysterectomy, menopausal status, 
degree of prolapse according to the Baden and Walker classification system7, duration 
of surgery, amount of blood loss,  type of surgery, simultaneously performed levator 
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plication, simultaneously performed plication of the bulbocavernosus muscles, 
simultaneously performed Kelly plication and type of anesthesia. The amount of 
blood loss was expressed per 100 ml and duration of surgery per 10 minutes. 

Statistical analysis
The aim of the statistical analysis was to identify independent risk factors for the 
occurrence of urinary retention following vaginal prolapse surgery. Because of the 
relatively poor inter-observer agreement of the Baden and Walker vaginal profile10 
and the retrospective nature of the data, grade of prolapse was categorised in low 
grade (grade 1 and 2) and high grade (grade 3 and 4). 
First, the association between each variable and urinary retention was quantified using 
univariate logistic regression analysis. Subsequently, predictors that were univariately 
associated with the outcome (odds ratio with a p-value < 0.15) were included in a 
multivariate logistic regression model using SPSS 12.0. (SPSS Statistics UK, SPSS Inc, 
Chicago, IL) to identify independent predictors for urinary retention. 

Table 1: Characteristics of all patients (n=345)

Missing data (n)
Patient characteristics

Age (years)1 63.6 (11.3) 0
Number of delivered children 1 2.6 (1.1) 3
Body Mass Index (kg/m2)1 25.8 (3.4) 42
History of prolapse surgery2 63 (18) 1
History of hysterectomy2 78 (23) 0
Post-menopausal2 301 (87) 0
Urinary incontinence before surgery2 77 (23) 7
Diabetus mellitus2 22 (6) 0

Finding at pelvic examination* 
Cystocele grade 3 or 4 2 216 (63) 3
Rectocele grade 3 or 4 2 58 (17) 2
Uterine prolapse grade 3 or 4 2 66 (19) 1

Values are means1 (standard deviation) or numbers2 (percentage).   
*Baden & Walker classification

Results  
During the study period 383 patients underwent prolapse surgery. Twelve patients 
were excluded who underwent standard vaginal prolapse surgery but still received
initial prolonged catheterisation for more than 24 hr. Other exclusions were 19 patients 
undergoing colpocleisis and three patients undergoing abdominal sacrocolpopexia. 

22129 Hakvoort.indd   71 19-04-12   11:15



72

Chapter 6

Four patients undergoing prolapse surgery with concomitant incontinence surgery 
were not included in order to maintain a pure sample. Of the remaining 345 patients 
urinary retention occurred in 100 (29%) patients. Catheterisation was prolonged after 
72 hr in 30 (8.7%) patients and after 6 days in 4 (1.1%) patients. These last four patients 
left the hospital after they were taught intermittent self-catheterisation. Two months 
after surgery, none of the patients had a residual volume exceeding 200 ml. The mean 
post-void residual in the whole group was 189 ml (range 0–895), in the non-retention 
group 72 ml (range 0–192 ml) and for the retention group this was 405 (218–895 
ml). Patient characteristics are shown in Table 1. Patients (23%) reported urinary 
incontinence before surgery. Prolapse of the anterior vaginal wall was the predominant 
reason to perform prolapse surgery as is shown by a prevalence of more than 60% of 
grade 3 or 4 cystocele before surgery. Surgery related parameters are shown in Table 2. 

Table 2: Surgical parameters (n=345)

Missing data (n)

Duration of surgery (minutes)1 53 (23) 17

Blood loss (ml) 1 130 (125) 41
General anesthesia2 77 (22) 1
Spinal analgesia2 267 (78)
Anterior colporraphy performed2 275 (80) 0

Posterior colporraphy performed2 232 (67) 0

Vaginal hysterectomy performed2 56 (16) 0

Levator plication performed2 57 (17) 0

M bulbocavernosus plication performed2 163 (47) 0
Kelly plication performed2 29 (8) 1
Manchester-Fothergill procedure performed2 20 (6) 0

Values are means1 (standard deviation) or numbers2 (percentage). 

The most frequently performed procedure was anterior colporrhaphy with spinal 
anesthesia. Eight (2.3%) patients experienced post-operative complications; two 
patients required a second intervention within 1 day after surgery because of 
persisting post-operative hemorrhage, two patients experienced fever of unknown 
origin and four patients developed a hematoma of the apex of the vagina after 
vaginal hysterectomy.
Table 3 shows the results of the uni- and multivariate logistic regression analysis. In 
the multivariate analysis higher amounts of blood loss per 100 ml (OR 1.4, CI 1.1–1.8), 
grade 3 cystocele (OR 2.5, CI 1.3–4.7), performing levator plication (OR 4.3, CI 2.0–9.3) 
and performing Kelly plication (OR 5.1 CI 1.7–15.5) were identified as independent 
predictors for the occurrence of post-operative urinary retention.
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Table 3: Univariate and multivariate analysis of the association of patient characteristics, pelvic 
examination and surgical parameters with presence of urinary retention after vaginal prolapse 
surgery

Univariate analysis Multivariate analysis
OR (95 % CI) P-value OR 95 % CI P-value

Medical history

Age (per 5 year) 1.0 (0.9 – 1.1) 0.59
BMI (per kg/m²) 1.0 (1.0 – 1.1) 0.30
Parity (per child) 0.9 (0.7 – 1.1) 0.43
History of prolapse surgery (yes vs no) 0.8 (0.4 – 1.5) 0.48
History of hysterectomy (yes vs no) 1.0 (0.6 – 1.8) 0.91
Post-menopausal (yes vs no) 1.0 (0.5 – 1.9) 0.93
Diabetes 0.7  (0.3 – 2.0) 0.51
Presence of stress-incontinence 1.2 (0.7 – 1.9) 0.54
Pelvic examination before surgery
Cystocele (high grade vs low grade) 1.8 (1.1 – 3.1) 0.02 2.5 (1.3 – 4.7) 0.01
Rectocele (high grade vs low grade) 1.7 (0.9 – 3.0) 0.09
Uterine prolapse (high grade vs low 
grade) 0.5 (0.2 – 1.0) 0.04

Surgical parameters

Duration of surgery (per 10 min) 1.3 (1.2 – 1.5) < 0.01
Blood loss (per 100 ml) 1.7 (1.3 – 2.1) < 0.01 1.4 (1.1 – 1.8) < 0.01
Anterior colporraphy (yes vs no) 1.6 (0.9 – 3.1)  0.12
Posterior colporraphy (yes vs no) 2.9 (1.6 – 5.1) < 0.01
Vaginal hysterectomy (yes vs no) 0.5 (0.2  - 1.0)  0.05
Levator plication (yes vs no) 9.9 (5.2 – 19.0) < 0.01 4.3 (2.0 – 9.3) < 0.01
M bulbocavernosus plication (yes vs no) 1.6 (1.0 – 2.6)  0.04
Kelly plication (yes vs no) 11.8 (4.7 – 30.2) < 0.01 5.1 (1.7 – 15.5) < 0.01
Manchester-Fothergill procedure (yes 
vs no) 0.8 (0.3 – 2.3)    0.69

Anesthesia (spinal vs general) 0.8 (0.5 – 1.4)  0.46

OR = odds ratio
CI = confidence interval

Discussion
In this study high grade cystocele, higher intra-operative blood loss, Kelly plication and 
levator plication appeared to be independent predictors for the occurrence of urinary 
retention after prolapse surgery. The retrospective study design may have limited the 
reliability of these findings as a prospective study would allow more accurate and 
complete data collection. However, in the study period the studied prognostic factors 
were consistently documented in all patients. Pre-operative voiding parameters like 
the post-micturition residual bladder volume could not be included in this study, as 
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they were not routinely documented during the study period. However, we think 
that this has not limited the value of our study as there is no evidence that pre-
operative voiding parameters predict postoperative urinary retention.11,12 The large 
study sample allowed us to correct for multiple prognostic variables and increased 
the reliability of the calculated odds ratios. The study was further strengthened by 
the uniform catheterisation policy during the study period as reflected by the small 
number of patients that received initial catheterisation longer than 24 hr. A true cut-
off level for urinary retention has not been defined by the International Continence 
Society. Variations in this definition directly affects observed incidences of urinary 
retention. To avoid potential over-treatment of patients with clinically irrelevant 
urinary retention, the cut-off value in the study center was set at 200 ml residual 
volume. In contrast with prolapse surgery, several studies have been undertaken 
to identify predictors for urinary retention after incontinence surgery. One study 
failed to identify predictors whereas other studies showed increasing age, lower BMI, 
previous incontinence surgery and post-operative urinary tract infection to be related 
to urinary retention.5,13–15

Although realising the difference between prolapse- and stress incontinence surgery 
we could not confirm the prognostic value of these variables in this study. Other factors 
related to the development of urinary retention following stress incontinence surgery 
have been pre-operative peak flow rate, decreased detrusor pressure, straining during 
voiding and the degree to which the bladder neck is elevated during surgery.13,16–18 The 
finding that Kelly plication was an independent predictor could be a consequence 
of such an elevation of the bladder neck. With respect to the treatment of stress-
incontinence the long-term effects of Kelly plication are poor.19 Now that suburethral 
tapes are available and have been proven to have a long standing excellent effect we 
have further abandoned Kelly plication. High degree cystoceles were independently 
of influence.
With the correction of high grade cystoceles it is likely that the bladder neck is elevated 
to a greater extent in this way introducing an obstructive factor. Urinary retention may
also result from edema formation that is expected to be more severe and thus more 
obstructive in patients with larger cystoceles requiring more extensive surgical 
correction. Although it is known that patients with high degree cystoceles also show 
decreased flow rates pre-operatively20 the role of this factor is unclear after anterior 
colporrhaphy has been performed. The reason why an increased amount of blood 
loss is associated with urinary retention following prolapse surgery can only be 
hypothesised. First, more blood loss may result in hematoma formation acting as a non-
functional, obstructive sub-urethral mass. Second, more blood loss may be related to 
more extensive damage to the innervation of the detrusor muscle when surgery gets 
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more complicated. Blood loss is often accompanied by an increased operating time. 
The fact that blood loss was an independent predictor supports our hypotheses of a 
role for hematoma formation or surgical damage to the innervation of the bladder in 
the occurrence of urinary retention. Levator plication appeared to be strongly related 
to postoperative urinary retention. As it does not involve manipulation of the bladder 
or urethra, levator plication probably impairs lower urinary tract function indirectly. 
We hypothesise that performing levator plication causes more postoperative ain 
resulting in disabled relaxation of the pelvic floor muscles with urinary retention as 
the clinical result. No definitive evidence of the beneficial effect of levator plication 
in addition to posterior colporrhaphy exists.21 However, levator plication has been 
associated with post-operative dyspareunia.22–24 The finding that levator plication also
appears to increase the risk of post-operative urinary retention provides another 
argument for a reserved attitude with respect to the use of this technique. This study 
was undertaken to identify independent risk factors for the development of urinary 
retention. The results are helpful in counseling the patient about the individual risk 
on post-operative bladder dysfunction in cases of high grade cystocele. It could 
even be used to adjust the catheterisation regimen in case of high grade cystocele 
or higher amounts of blood loss. The identified risk factors raise the hypothesis that 
both a disturbed pelvic floor relaxation due to post-operative pain, intrinsic damage 
to the innervation of the bladder and obstruction of the bladder outlet can contribute 
to the development of urinary retention following vaginal prolapse surgery. These 
hypotheses will be tested in future prospective studies.

Conclusion
In this study several predictors were found for the occurrence of urinary retention 
after vaginal prolapse surgery. The results raise the hypothesis that the causes of 
urinary retention after vaginal prolapse surgery are multifactorial. 
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