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Objective To compare transvaginal prolapse repair combined with

midurethral sling (MUS) versus prolapse repair only.

Design Multi-centre randomised trial.

Setting Fourteen teaching hospitals in the Netherlands.

Population Women with symptomatic stage two or greater pelvic

organ prolapse (POP), and subjective or objective stress urinary

incontinence (SUI) without prolapse reduction.

Methods Women were randomly assigned to undergo vaginal

prolapse repair with or without MUS. Analysis was according to

intention to treat.

Main outcome measures The primary outcome at 12 months’

follow-up was the absence of urinary incontinence (UI) assessed

with the Urogenital Distress Inventory and treatment for SUI or

overactive bladder. Secondary outcomes included complications.

Results One hundred and thirty-four women were analysed at

12 months’ follow-up (63 in MUS and 71 in control group).

More women in the MUS group reported the absence of UI and

SUI; respectively 62% versus 30% UI (relative risk [RR] 2.09; 95%

confidence interval [CI] 1.39–3.15) and 78% versus 39% SUI (RR

1.97; 95% CI 1.44–2.71). Fewer women underwent treatment for

postoperative SUI in the MUS group (10% versus 37%; RR 0.26;

95% CI 0.11–0.59). In the control group, 12 women (17%)

underwent MUS after prolapse surgery versus none in the MUS

group. Severe complications were more common in the MUS

group, but the difference was not statistically significant (16%

versus 6%; RR 2.82; 95% CI 0.93–8.54).

Conclusions Women with prolapse and co-existing SUI are less

likely to have SUI after transvaginal prolapse repair with MUS

compared with prolapse repair only. However, only 17% of the

women undergoing POP surgery needed additional MUS. A well-

informed decision balancing risks and benefits of both strategies

should be tailored to individual women.

Keywords Midurethral sling, pelvic organ prolapse, randomised,

stress urinary incontinence.

Tweetable abstract Combination of prolapse repair with

midurethral sling reduces the risk of postoperative stress

incontinence.
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Introduction

About 40–50% of women with pelvic organ prolapse

(POP) have stress urinary incontinence (SUI) as well.1

These women have increased risk to still experience SUI

after prolapse repair.2 When surgical correction of POP is

indicated, there are two strategies to treat co-existing SUI:

a one-step strategy (combined prolapse and incontinence

surgery) or a two-step strategy (correct the prolapse first

and evaluate incontinence afterwards). Evidence supporting

the value of combination surgery is still limited in these

women and two reviews recognised the need for further

research.3,4 Nevertheless, many physicians combine inconti-

nence surgery during POP repair and there are probably

large regional differences in treatment.5,6

The clinical dilemma as whether to perform combination

surgery or not was the subject of two randomised trials in

women with overt SUI. The first trial compared sacro-

colpopexy with or without Burch colposuspension and

found no difference in postoperative SUI between both

groups: 30% (7/23) versus 27% (6/22).7,8 The second com-

pared vaginal prolapse repair with and without midurethral

sling (MUS).9 Adding MUS significantly reduced the risk of

SUI at 1 year: 5% (4/87) versus 23% (22/94). Initially the

complication rate was higher after combination surgery.

However, at 1-year follow-up, 57% of the participants in the

control group had received MUS for persisting SUI, resulting

in a non-significant difference in complications (18% versus

11%). In this study by Borstad et al., the decision to perform

additional MUS for persisting SUI was protocol-led, result-

ing in a relatively low threshold for further surgery. This

might have resulted in a higher percentage of additional

MUS than generally experienced in daily practice.

We hypothesised that if the choice for additional MUS is

typically the decision of the patient, fewer MUS operations

would take place after prolapse repair and the benefits of

combination surgery might not outweigh the risks. There-

fore, we conducted a randomised controlled trial to com-

pare vaginal prolapse repair with or without a MUS in

patients with POP and co-existing SUI.

Methods

The CUPIDO-1 study is a multicentre randomised trial

conducted in 14 centres in the Netherlands (trial registra-

tion NTR1197). Published previously, the protocol was

approved by the institutional review board of the Academic

Medical Centre in Amsterdam.10 All boards of the partici-

pating hospitals approved the execution of the study. Our

trial was designed to reflect daily practice as much as possi-

ble. Interventions that are presumed to have comparable

effects on bladder function were allowed, with flexibility

reflecting normal practice. We have chosen an outcome

that is relevant to patients and the choice to treat postoper-

ative SUI was defined according a protocol but was left to

the initiative of participants.

Eligible for inclusion were patients scheduled for transva-

ginal prolapse surgery with co-existing SUI. POP had to be

at least stage two according to the Pelvic Organ Prolapse

Quantification (POP-Q) system. SUI was defined as a posi-

tive response to the question related to SUI in the Dutch

version of the Urogenital Distress Inventory (UDI)11 and/

or a positive stress cough test (at 300 ml bladder filling

without POP reduction). SUI had to be present more than

once a week and dominant over urgency urinary inconti-

nence (UUI) (i.e. more episodes of SUI than UUI on the

UDI). Women with occult SUI were not eligible but could

be included in the CUPIDO-2 trial.10 Excluded were

women with post-voiding residual of more than 300 ml,

isolated prolapse of the posterior compartment, previous

urinary incontinence surgery, and recent prolapse surgery.

All inclusion and exclusion criteria are listed in Table S1.

The randomisation sequence was created by a central

computer random number generator using blocks of four

and stratified for centre and the leading edge of the POP in

a 1:1 ratio for the two comparison groups. The sequence

list was concealed from the investigators and those groups

including participants. After written informed consent we

used a central password-protected web-based application

for randomisation and entering patient data. The study was

not blinded.

The techniques for vaginal prolapse surgery were based

on the stage and compartment of the prolapse and left to

the discretion of the surgeon. Both transobturator and retro-

pubic tapes were allowed in combination surgery. They

were inserted after correction of the POP.

Primary outcomes were absence of urinary incontinence

(UI) and SUI 12 months after index surgery and additional

treatment for SUI and overactive bladder (OAB) in the first

postoperative year. UI was defined as a positive response to

the related UDI question.11 Treatment for SUI could be

physiotherapy or surgery (MUS or bulking). We considered

physiotherapy, antimuscarinic drugs and neurostimulation

as general accepted treatment options for OAB. Secondary

SUI outcomes were bothersome SUI, objective SUI and a

composite endpoint. Symptoms were considered bother-

some if women responded ‘moderately’ or ‘greatly’ to the

UDI question. Objective SUI was defined as a positive

stress cough test at a bladder volume of at least 300 ml.

The composite outcome for SUI was considered positive in

the case of any of the following: bothersome SUI, objective

SUI and/or any treatment for SUI. Overactive bladder

symptoms measured with the UDI were UUI, frequency

(≥10 times/24 hour), and nocturia (≥2 nocturnal voiding).

Other secondary outcomes were complications as defined

by the European Association of Urology, bothersome
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symptoms, and both disease-specific and generic quality of

life.12 All definitions are listed in Table S2.

All outcomes were measured at baseline and 12 months

after index surgery. Subjective data were assessed with a

coded self-completed questionnaire that was sent and pro-

cessed centrally. Bothersome symptoms and disease-specific

quality of life were measured with the UDI and the Incon-

tinence Impact Questionnaire (IIQ).11,13 The Patient Global

Impression of Severity (PGI-S) and the Patient Global

Impression of Improvement (PGI-I) were used to measure

overall severity of POP and/or UI and outcome of treat-

ment.14 Generic health status was measured with the Rand-

36 and EQ-5D. Objective data were the responsibility of

the local investigators, who were supported by regional

research nurses. A medical doctor experienced in gynaeco-

logical examinations collected the medical history and

assessed the POP-Q. Women were encouraged to visit the

clinic with a subjectively full bladder for the stress cough

test; we aimed for a minimal bladder filling of 300 ml.

Based on available literature we considered it unlikely

that adding MUS to POP repair would result in more post-

operative SUI.15–18 Therefore the sample size calculation

was based on a one-sided test. Accounting for 10% loss to

follow-up, 63 participants per group were needed to detect

a 20% decrease in subjective SUI (30% versus 10%) with

80% power and a one-sided significance level of 5%.

Analysis was according to intention to treat. Continuous

data were tested with a t-test if normally distributed or the

non-parametric Mann–Whitney U-test. Categorical data

were analysed with Chi-squared tests and, if the expected

cell count was below five, Fisher exact P-values were

reported. Differences between groups were presented as rel-

ative risks (RR) with 95% confidence intervals (CI) for

dichotomous or categorical outcomes. Changes in UDI and

IIQ scores were calculated with Cohen’s D-test. An effect

size of ≤0.3 was considered low, 0.3–0.8 moderate and ≥0.8
large.19 Complications were graded according to the Accor-

dion Severity Grading system.12,20 Analysis was performed

*

3 randomisation mistakes*
1 withdrew consent

62 underwent combination 
surgery

1 underwent prolapse surgery 
(refused combination)

138 randomised

67 assigned to MUS 
(combination surgery)

71 assigned to Control
(prolapse surgery only)

70 underwent prolapse surgery
1 underwent combination 

surgery (double randomisation*)

71 included in the
intention-to-treat analysis

1. Coincidentally double randomisation: received combination surgery, analysed in prolapse group 
conform first randomisation and intention-to-treat

2. Excluded after randomisation because of PVR > 300 mL and excluded from follow-up
3. Coincidentally randomised as CUPIDO-1 instead of CUPIDO-2 (will be analysed in CUPIDO-2)

63 completed UDI at 12 months
53 attended 12 months visit
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Figure 1. Flow diagram of randomisation and follow-up.
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using SPSS 20 (SPSS Inc., Chicago, IL, USA). An interim

analysis was not performed.

Results

Based on the surgical data of the 14 hospitals involved in

the study, approximately 900 patients would have been eli-

gible between November 2007 and April 2011. Of them,

138 gave informed consent and were randomised to pro-

lapse repair with or without MUS. Figure 1 shows a flow

chart of the randomisation and follow-up. One woman

was allocated twice, first to the control group, but she

underwent MUS after the second allocation. She was anal-

ysed in the control group. Two women in the MUS group

were excluded because of a randomisation mistake: one

showed bladder retention after randomisation and one

had occult SUI (SUI only after reduction of the POP)

instead of co-existing SUI. One woman in the MUS

group withdrew consent. We analysed 63 women in the

MUS group and 71 in the control group. The recording

of subjective SUI was complete in all women. In

both groups, ten participants (15%) did not attend the

12-month follow-up visit.

Baseline characteristics were comparable between groups

(Table 1 and Table S3). A total of 123 (92%) patients

underwent anterior vaginal repair (Table 1). In the MUS

group, one woman refused to have a sling before surgery,

10 (16%) received a retropubic sling, and 52 (83%) a tran-

sobturator sling.

As Table 2 shows, women assigned to the MUS group

more frequently reported absence of UI or SUI at

12 months compared with the control group: absence of

UI 62% versus 30% (RR 2.09; 95% CI 1.39–3.15) and

absence of SUI 78% versus 39% (RR 1.97; 95% CI 1.44–

Table 1. Baseline characteristics*

Characteristic MUS

n = 63

Control

n = 71

Age (years) 57 � 9.7 56 � 9.6

Body mass index (kg/m2) 26.4 � 3.6 26.4 � 3.6

Main reason for referral

Pelvic organ prolapse 68% (43/63) 68% (48/71)

Urinary incontinence 22% (14/63) 21% (15/71)

Both 5% (3/63) 6% (4/71)

Patient global impression of severity

(moderately) severe complaint of POP and/or SUI 77% (44/57) 82% (53/65)

Stress urinary incontinence (SUI)

Subjective SUI (UDI) 97% (61/63) 96% (68/71)

Bothersome SUI** 47% (26/55) 62% (37/60)

Objective SUI*** 73% (33/45) 81% (48/59)

UDI domain scores****

Urinary incontinence 37 � 20 43 � 25

Bladder storage 34 � 22 29 � 25

Obstructive micturition 29 � 25 27 � 25

Genital prolapse 46 � 36 46 � 29

Pelvic organ prolapse (POP)

POP ≥ hymen 93% (57/61) 88% (61/69)

POPQ stage 3 or 4 33% (20/61) 36% (25/69)

Leading edge anterior 87% (53/61) 77% (53/69)

Index surgery

Anterior vaginal repair 92% (58/63) 92% (65/71)

Apical vaginal repair 63% (40/63) 65% (46/71)

Posterior vaginal repair 41% (26/63) 42% (30/71)

Vaginal MESH repair***** 0% 4% (3/71)

IIQ, incontinence impact questionnaire; SD, standard deviation; UDI, urogenital distress inventory (Dutch validated version).

*Characteristics are shown as mean � SD or as round percentages with n/total. No significant differences between groups were observed

(P > 0.05). An expanded list of baseline characteristics is provided in Table S3.

**Bothersome SUI (UDI): a response of ‘moderately’ or ‘greatly’ on the UDI question concerning SUI.

***Objective SUI: positive stress cough test at a bladder volume of at least 300 ml, or less when positive.

****Scores on the UDI range from 0 to 100, with higher scores indicating more bother (UDI).

*****Transvaginal MESH (anterior, posterior or total), numbers are included in anterior or posterior repair.
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2.71). Six women (10%) in the MUS group received addi-

tional treatment for SUI (all physiotherapy) versus 26

women (37%) in the control group (14 physiotherapy and

12 MUS), RR 0.26; 95% CI 0.11–0.59. There were no dif-

ferences between groups in treatment for OAB.

Objective SUI and the composite outcome were less fre-

quent in the MUS group; respectively 16% versus 44% (RR

0.37; 95% CI 0.14–0.97) and 21% versus 57% (RR 0.37; 95%

CI 0.22–0.63). The difference in bothersome SUI did not

reach statistical significance (8% versus 20%; RR 0.40; 95%

CI 0.15–1.04). At 12 months, participants in the MUS group

reported UUI less frequently than did participants in the

control group (30% versus 51%; RR 0.58; 95% CI 0.37–
0.91). There were no differences between groups in bother-

some UUI, frequency and nocturia (Table 2 and Table S4).

Table 3 and Table S5 show the complications. In the

MUS group, more women experienced one or more severe

complications than in the control group, but the difference

was not statistically significant (16% versus 6%; RR 2.82;

95% CI 0.93–8.54). In six patients, the complication was

related to the MUS procedure: one bladder perforation and

urethral tape exposure, two had to undergo re-intervention

because of MUS-related pain, two vaginal tape extrusions,

and one urethrolysis because of persisting obstructive mic-

turition. In the first three women, complaints endured for

at least a year and the surgical correction could be consid-

ered major. We found no differences in prolonged bladder

catheterisation (Table 3) or long-term obstructive micturi-

tion (Table 4). The percentage of women needing one or

more reoperations for any complication, SUI or POP

recurrence was comparable (19% versus 25%; RR 0.75;

95% CI 0.39–1.44).
Table 4 and Table S6 show changes in UDI and IIQ sub-

scales and global impression scores. The mean UDI inconti-

nence score improved significantly more in the MUS group

than in the control group [37 to 8 (�29) versus 43 to 25

(�18); effect size 0.40; 95% CI 0.06–0.74]. The impact of

POP and/or UI on physical functioning measured with the

IIQ was comparable between the groups, but the change was

significantly better in the control group. More participants in

the control group reported improvement in social function-

ing measured with the Rand-36 compared with the MUS

group (Table S7). Other bothersome symptoms (UDI), dis-

ease-specific subscales (IIQ), generic health status (Rand-36,

EQ5D), quality of life and global impressions (Table 4 and

Tables S6–S8) improved equally in both groups.

Discussion

Main findings
Women with POP and co-existing SUI are less likely to

report SUI and/or UUI after vaginal prolapse repair with

Table 2. Urinary outcomes at 12 months

MUS

n = 63

Control

n = 71

Relative risk (95% CI)

Primary outcomes

Absence of UI* 62% (39/63) 30% (21/71) 2.09 (1.39–3.15)**

Absence of SUI* 78% (49/63) 39% (28/71) 1.97 (1.44–2.71)***

Any treatment for SUI**** 10% (6/63) 37% (26/71) 0.26 (0.11–0.59)

Any treatment for OAB***** 19% (12/63) 14% (10/71) 1.35 (0.63–2.91)

Secondary outcomes

Objective SUI****** 16% (4/25) 44% (14/32) 0.37 (0.14–0.97)

Bothersome SUI******* 8% (5/63) 20% (14/70) 0.40 (0.15–1.04)

SUI endpoint******** 21% (13/62) 57% (39/69) 0.37 (0.22–0.63)

UUI* 30% (18/61) 51% (36/71) 0.58 (0.37–0.91)

Bothersome UUI******* 7% (4/61) 17% (12/71) 0.38 (0.13–1.14)

OAB, overactive bladder; SUI, stress urinary Incontinence; UUI, urgency urinary incontinence.

*Measured with Dutch version of the validated Urogenital Distress Inventory (UDI).

**One-sided testing (conform power-analysis): �32% difference in percentage; 90% CI �46%–>; P < 0.0001.

***One-sided testing (conform power-analysis): �38% difference in percentage; 90% CI �51%–>; P < 0.0001.

****Treatment for SUI: physiotherapy (6/63 versus 14/71), surgery (0 versus 7/71) or both (0 versus 5/71). Thus, in the control group 12 women

(17%) underwent MUS for SUI.

*****Treatment for OAB (urgency, frequency or urgency incontinence): physiotherapy (4/63 versus 3/71), antimuscarinic drug (5/63 versus 3/71)

or both (3/63 versus 4/71).

******Objective SUI: positive stress cough test at a bladder volume of at least 300 ml. Many women with a subjective full bladder had a

measured bladder filling <300 ml or the volume was unknown.

*******Bothersome SUI or UUI (UDI): a response of ‘moderately’ or ‘greatly’ on the UDI question concerning SUI or UUI.

********SUI endpoint: bothersome SUI, objective SUI and/or any treatment for SUI.
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MUS compared with prolapse repair only and are less likely

to undergo additional treatment for SUI. However, only

17% of the women undergoing POP surgery needed addi-

tional MUS in the first year after index surgery. We calcu-

lated that the number needed to treat to prevent one

woman experiencing SUI would be 3, and to prevent one

woman undergoing subsequent MUS for SUI would be 10.

Although the difference was not statistically significant, we

found more severe complications in the MUS group.

Strengths and limitations
We consider the pragmatic character of the study design

a strength of the study. The fact that women reported

outcomes using validated questionnaires reduces the risk

of misjudging symptom severity as observed by health

professionals. Although it is a less objective outcome, the

ultimate goal of our treatment is to improve the patient’s

quality of life. Moreover, the outcome is directly relevant

for patients and physicians. The participation of many

gynaecologists in the 14 centres and a large variance in

surgery, allowing different tapes, resulted in a good reflec-

tion of daily practice. Finally, to prevent overestimation

of the rate of additional therapy for postoperative SUI,

we left the decision for this to the patient and her care-

giver.

Several limitations should also be considered. A sample

size calculation based on one-sided testing is unusual. On

the other hand, a recent review confirmed our assumption

that adding a MUS cannot increase the risk of postopera-

tive SUI and relative risks are very similar using one- or

two-sided testing (Table 2 and Table S4).4 A post hoc

power calculation showed a 98% power to detect a differ-

ence in SUI between the groups using a two-sided test.

Selection bias might have occurred in two ways. First, the

randomisation sequence was generated using blocks of

four. There is a risk that the assignment schedule was seen

by those responsible for recruitment of participants. Con-

sidering the inclusion period and the many physicians

included, we consider this unlikely. Secondly, we experi-

enced difficulties with recruitment, mainly because physi-

cians and patients frequently preferred a two-step strategy.

Although the percentage of eligible patients included is

low, the baseline UDI domain scores for POP and UI are

comparable with other Dutch trials studying POP and

SUI.21,22 Ideally, the study should have an adequate sam-

ple size for both SUI and complications. However, that

Table 3. Postoperative complications in first 12 months*

MUS

n = 63

Control

n = 71

Relative risk (95% CI)

Total complications 52% (33/63) 34% (24/71) 1.55 (1.04–2.32)

Mild complications 24% (15/63) 20% (14/71) 1.21 (0.63–2.30)

Incomplete bladder emptying at 1 week** 22% (14/63) 20% (14/71)

Moderate complications (UTI***) 13% (8/63) 9% (6/71) 1.50 (0.55–4.10)

Severe complications 16% (10/63)**** 6% (4/71)***** 2.82 (0.93–8.54)

Urethral tape exposure 2% (1/63) 0%

Bladder injury 3% (2/63) 1% (1/71)

Women undergoing ≥ 1 repeated interventions****** 19% (12/63) 25% (18/71) 0.75 (0.39–1.44)

Surgery for a complication 13% (8/63) 4% (3/71) 3.01 (0.83–10.84)

Surgery for SUI (MUS) 0% 17% (12/71) NA

MUS, midurethral sling; SUI, stress urinary incontinence; UTI, urinary tract infection.

A patient may have had more than one complication and/or reoperation. No severe organ failure or death occurred.

*Complications were defined according the EAU guideline and graded according the Accordion Severity Grading system as proposed by Strasberg

et al.12,20

**CAD/CIC > 7 days postoperative for incomplete emptying. In the MUS group were two women >6 weeks catheterisation.

***Moderate complications registered were all UTI’s defined as: treatment for UTI with antibiotics based on symptoms or a positive culture.

****POP surgery-related: 1 vesicovaginal fistula related to vaginal hysterectomy (vaginally closed in 2nd procedure); 1 rectal injury related to

posterior repair (primary repair); and 1 pyometra related to Manchester procedure. MUS related: 2 vaginal tape extrusion (uncomplicated

excision); 1 bladder perforation during MUS procedure (TVT-O) for which primary closure was carried out, the patient later developed a urethral

tape exposure for which partial removal of the tape with a Martius flap was carried out; 1 urethrolysis for obstructive micturition; 2 MUS related

thigh pain for which (partial) tape removal was done (1 TVT-O, 1 TOT).

*****POP surgery-related: 1 neuropathy related to vaginal sacrospinous fixation (neurinoma was removed in 2nd procedure); twice dyspareunia

related to posterior repair for which small vaginoplasty was carried out; 1 bladder injury during TVM insertion in the first year because of

recurrence of POP. No MUS-related complications.

******Repeated intervention: surgery for complication (8/63 versus 3/71), SUI (0 versus 12/71) or POP recurrence (4/63 versus 4/71).
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would have required including at least twice as many

women and unfortunately we lacked resources to make

this feasible. The study was not blinded and this may have

resulted in several disadvantages. For example, physicians

might have suggested additional MUS more often in

women with postoperative SUI in the control group than

in the MUS group. To reduce this, physicians other than

the surgeon conducted follow-ups where possible. Objec-

tive SUI could only be evaluated in a portion of the par-

ticipants because many did not reach 300-ml bladder

filling during follow-up with a subjectively full bladder.

Finally, the follow-up period may have been too short.

Therapy for postoperative SUI might have started after

this period and in women undergoing additional MUS

after POP surgery, the 1-year follow-up may have resulted

in an under-recording of MUS-related adverse events in

this group.

Interpretation
To our knowledge, only one other randomised trial has

compared transvaginal prolapse surgery with combination

surgery in women with POP and co-existing SUI.9 That

study by Borstad et al. showed more benefit from combi-

nation surgery than seen in our trial. Two differences

between the studies might explain the lower percentage of

women undergoing additional MUS after index surgery

(57% versus 17% in our trial). First, in the study by Bors-

tad et al., patients with persisting SUI received a TVT

3 months after prolapse surgery per protocol, whereas in

our study this choice was primarily patient-driven. Sec-

ondly, there was possibly a difference in baseline severity of

SUI between the studies. In a small patient preference

study, 28% of the women requested additional MUS after

POP surgery.23 With an increasing number of women

needing additional MUS, the benefits of combination sur-

gery might outweigh the potential risks.

Severe complications were more frequent in the MUS

group than in the control group (16% versus 6%).

Although the study was not powered to look at the compli-

cation rate and the difference was not statistically signifi-

cant, relevant clinical differences cannot be excluded. A

meta-analysis of the pooled complication rates of the Bors-

tad et al. study and the OPUS trial also showed slightly

more adverse events in the MUS group (15% versus 10%;

Table 4. Changes in UDI and IIQ scores and patient global impression at 12 months

MUS

(n = 63)

Control

(n = 71)

Effect size (95% CI)*** Effect

Change in UDI domain score, mean (SD)*

Urinary incontinence �29 (26) �18 (29) 0.40 (0.06–0.74) Moderate effect favouring MUS

Overactive bladder �21 (21) �17 (23) 0.18 (�0.16 to 0.52) NS

Obstructive micturition �28 (25) �25 (26) 0.12 (�0.22 to 0.46) NS

Genital prolapse �43 (36) �43 (32) 0 (�0.33 to 0.33) NS

Pain/discomfort �22 (26) �20 (26) 0.08 (�0.26 to 0.42) NS

Change in IIQ domain score, mean (SD)**

Physical functioning �6 (21) �15 (25) �0.39 (�0.76 to �0.02) Moderate effect favouring Control

Mobility �10 (28) �13 (23) �0.12 (�0.48 to 0.25) NS

Social functioning �5 (21) �11 (20) �0.29 (�0.66 to 0.07) NS

Embarrassment �10 (23) �11 (23) �0.04 (�0.41 to 0.32) NS

Emotional health �9 (24) �9 (20) 0 (�0.36 to 0.36) NS

Relative risk (95% CI)

Patient global impression, % (n/total)

PGI-I improved 71% (44/62) 68% (48/71) 1.05 (0.84–1.32) NS

PGI-S no complaints 71% (45/63) 63% (44/70) 1.14 (0.90–1.44) NS

IIQ, incontinence impact questionnaire; PGI-I, patient global impression of improvement measured on the 7-point scale (improved = much or very

much improvement); PGI-S, patient global impression of severity (dichotomised into no complaints and complaints [mild, moderate and severe]);

UDI, Dutch version of the validated Urogenital Distress Inventory.

*Change in domain score between baseline and 12 months. UDI scores range from 0 to 100, with higher scores indicating more bother.

**Change in domain score between baseline and 12 months. IIQ scores range from 0 to 100, with higher scores indicating more impact on

functioning.

***Cohen’s d effect size: the difference between the mean change scores of both groups divided by the pooled standard deviation of the

change scores. An effect size of ≤0.3 was considered low, 0.3–0.8 moderate and ≥0.8 large.
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RR 1.6; 95% CI 1.0–2.5).4,9,24 Obviously, additional proce-

dures will increase the risks of expected complications.

However, the rate of severe complications in our study was

higher than one would expect from simply adding the

complication risk of MUS to POP surgery alone. This may

be due to chance but could also reflect an increased risk

due to the presence of POP. For example, anatomical

changes associated with POP might enhance the possibility

of trocar injury.

A concern related to combination surgery is the occur-

rence of bladder outlet obstruction and detrusor overactiv-

ity. However, in two relevant studies, OAB symptoms were

comparable between groups.24,25 Furthermore, we found no

differences between groups for prolonged catheterisation

and long-term obstructive micturition symptoms. This is in

contrast to a meta-analysis of three studies that showed an

increased risk of prolonged catheterisation after combina-

tion surgery compared with prolapse surgery only (6% ver-

sus 1%; RR 4.5; 95% CI 1.5–13.3).4 Our study may have

failed to show this difference because the method used to

treat women with urinary retention was not protocol-led,

resulting in varying durations of prolonged catheterisation.

Some hospitals discharged women with elevated post-void

residual volumes with an indwelling catheter, and evaluated

these women only after 7 days, resulting in long periods of

catheterisation in both groups.

UDI incontinence score improved significantly more in

the MUS group than in the control group. At 12 months,

the IIQ score on physical functioning and the Rand-36

score on social functioning were similar in both groups.

However, surprisingly, both scores improved significantly

more in the control group. We believe this might be

explained by lower baseline scores in these domains in the

control group, leaving more room for improvement.

Conclusion

Women with POP and co-existing SUI are less likely to

have UI after vaginal prolapse repair with MUS compared

with prolapse repair only and are less likely to undergo

additional treatment for SUI. To put this in perspective:

only 17% of the women undergoing POP surgery needed

additional MUS in the first year after index surgery. Addi-

tionally, no differences in global improvement, generic

health or quality of life favouring the MUS-group were

observed. For daily practice, our results facilitate the

counselling of patients about the potential risks and bene-

fits of combination surgery in women with POP and co-

existing SUI. Further research should focus on complica-

tions of prolapse surgery combined with MUS and on

predicting the individual need for subsequent MUS after

POP repair.
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