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What happens to urinary incontinence after pelvic organ
prolapse surgery?
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Abstract
Introduction and hypothesis The beneficial effect of pelvic organ prolapse (POP) surgery on urge urinary incontinence (UI) is
well described in the literature, while effect on preoperative stress UI (SUI) is still unclear. The aim of this study was to investigate
changes concerning UUI following POP surgery without concomitant anti-incontinence procedures and to identify possible
factors influencing the changes.
Methods We conducted a retrospective study of 678 women with prolapse surgery using native tissue repair during a 3-year
period. Patients completed three prolapse questions from the International Consultation on Incontinence–Vaginal Symptoms
(ICIQ-VS) questionnaire and the International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form
(ICIQ-UI SF) before undergoing surgery and 3months postoperatively. Patients who scored >0 on the ICIQ-UI SF before surgery
were included in the study.
Results A total of 379 patients (55.9%) with POP had concomitant UI. At 3 months’ follow-up, 174 patients (46%) became
continent compared with 205 patients (54%) with UI. Patients with remaining UI had statistically significant higher mean
preoperative ICIQ-UI SF score than patients who became dry. The risk of remaining UI after POP surgery was greater in patients
with previous anti-incontinence repair. UI type was not a risk factor for its persistance.
Conclusion Almost half of the patients with UI before POP surgery became completely dry after prolapse surgery alone. Severity
of incontinence and previous anti-incontinence surgery were identified as risk factors for persisting UI after POP surgery. We
found a reduction of incontinence after an operation in any of the three compartments.
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Introduction

Pelvic organ prolapse (POP) is estimated to effect up to 50%
of women ≥50 years [1]. Urinary incontinence (UI) is an even
more prevalent condition in women [2], and the two condi-
tions often coexist. The relationship is complex and many
factors are still unknown [3]. Preoperative concomitant stress
UI (SUI) is reported in 40–62.7% of patients with POP [4, 5],

while overactive bladder (OAB) symptoms characterized by
urgency, frequency, and urge urinary incontinence (UUI) oc-
cur in 55–86% of patients with vaginal prolapse [6–9].
Numerous previous studies report on the beneficial effect of
POP repair on symptoms of OAB [4, 6, 10–15].

Concomitant anti-incontinence surgery at the time of
prolapse repair remains controversial. Some studies have
shown a benefit of an anti-incontinence surgery in all
women undergoing POP repair [16, 17]. Other studies
suggest a one-step procedure (combined prolapse and in-
continence surgery) in women with SUI or occult SUI
diagnosed preoperatively [16, 18–20]. At the same time,
a significant proportion of the literature supports a two-
step procedure or a delayed approach to avoid unnecessary
surgery in a proportion of patients [21–23]. The argument
is that anti-incontinence surgery could be an unnecessary
intervention in almost one third of patients who could be
cured after prolapse surgery alone [21].
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The main purpose of this study was to investigate changes
concerning UI following POP surgery without concomitant
anti-incontinence procedures and to identify possible factors
influencing the changes.

Methods and materials

All medical case records and data from the national Danish
Urogynecological Database [24] were reviewed for all pa-
tients who underwent a prolapse procedure in our department
during a 3-year period between January 2012 and January
2015. A total of 678 patients were identified (Fig. 1).

The indication for an operation was a symptomatic
genital prolapse and Pelvic Organ Prolapse Quantification
(POP-Q) [25] grade ≥2. All patients completed three prolapse
questions modified from the International Consultation on
Incontinence–Vaginal Symptoms (ICIQ-VS) [26] and the
International Consultation on Incontinence–Urinary
Incontinence Short Form (ICIQ-UI SF) [27] before surgery
and 3 months postoperatively. The three modified questions
from the ICIQ-VS used in our evaluation of symptomatic bulge
sensation were: 1 Do you feel a lump or bulge come out of your
vagina so that you can feel it on the outside or see it on the
outside? [never (0), occasionally (1), sometimes (2), most of the
time (3), all of the time (4)]. 2 Howmuch does this bother you?
[not at all (0), a little (1), some (2), very much (3)]. 3 “How
much does this affect your daily life?” [not at all (0), very much
(10)] . A total score was calculated by adding scores from each
question, with 0 representing an asymptomatic patient and 17
representing a patient with maximum bother.

The ICIQ-UI-SF was used to evaluate the severity of UI
and its impact on health-related quality of life (HR-QoL). The
form contains three scored items and an unscored self-

diagnostic item. A total score for the three items is calculate:
0 indicates a totally continent patient, and a maximum score
for worst incontinence is 21. The unscored self-diagnostic
item is used to classify the type of incontinence: stress, urge,
mixed, or undefined. Undefined UI is described as “leaks
when you have finished urinating and are dressed” and “leaks
for no obvious reasons”. The Danish version of the ICIQ-UI
SF has been translated from English but has not been validat-
ed. Patients with UI, defined as a score >0 on the ICIQ-UI SF
before surgery were included in this study population, which
consisted of 379 incontinent women.

We compared two groups of patients: patients with no UI
(N = 174) at 3 months follow-up and patients who remained
incontinent after POP surgery (N = 205). Demographic data
included age, body mass index (BMI), number of births, pre-
vious Cesarean sections, and previous prolapse and inconti-
nence operations. Preoperative evaluation included medical
history and physical examination, including POP-Q evalua-
tion. We chose to divide patients into three groups: Group A
included all patients with an operation in the anterior compart-
ment with and without surgery in other compartments (anterior
colporrhaphy alone or with cervix amputation, vaginal hyster-
ectomy, posterior colporrhaphy, enterocele operation). Group
B included all patients with an operation in the middle com-
partment and no operation in the anterior compartment (cervix
amputation, vaginal hysterectomy, vaginal vault suspension
alone or with posterior colporrhaphy, enterocele operation).
Group C included all patients with an operation only in the
posterior compartment (posterior colporrhaphy, enterocele
operation).

All patients were operated in our outpatient clinic using
native tissue and site-specific repair when indicated.
Recurrent cases (N = 107) were in some instances reinforced
with a biological graft extracted from porcine small intestinal
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Fig. 1 Inclusion criteria and patient follow-up. UI urinary incontinence



submucosa (N = 16) (Surgisis). No synthetic meshes were
used., and no concomitant incontinence procedures were
performed. If a patient was not ready to go home in the
evening, she was admitted until the next day. Postoperative
clinical follow-up was performed for all patients except
those who underwent simple, uncomplicated anterior
colporrhaphy surgery, in which case a telephone interview
was performed. The primary outcome measure was change in
UI on ICIQ-UI SF 3 months postoperatively. Secondarily, we
investigated changes in UI according to operations in different
compartments.

Statistical analysis

Descriptive statistics were calculated to describe the study popu-
lation using Excel (Microsoft Office 2013). Categorical data
were analyzed using chi-square or Fisher’s exact test if therewere
five or less patients in one cell. Continuous data not normally
distributed were analyzed using a Mann–Whitney, nonpaired,
rank-sum test with SPSS (version 24). Confounding variables
were compared between patients with no UI and those whowere
still incontinent at 3 months’ follow-up using parametric or non-
parametric statistics, as appropriate. The Ethics Committee,
Region Nordjylland, Denmark, approved the study, which was
registered at The Health Department, Region Nordjylland (no.
2017–177).

Results

A total of 379 patients (55.9%) were incontinent before sur-
gery and were included in this study. At 3 months’ follow-up,
174 patients (46%) became continent, compared with 205
(54%) with remaining UI. There was no statistical difference
between groups concerning age, parity, BMI, previous
Cesarean section, hysterectomy, and prolapse surgery
(Table 1). A total of 35% of patients who remained incontinent
after POP surgery according to the ICIQ-UI SF showed

improvement in UI, 6.9% were unchanged, and in 12.1% UI
symptoms deteriorated (Fig. 1).

The risk of remaining UI after POP surgery was increased
in patients with previous anti-incontinence repair compared
with patients without (p = 0.045) (Table 1). UI type was
not a risk factor for persisting UI. Of the 379 patients with
complaints of UI before surgery, 105 patients (28%) re-
ported UUI, 91 (24%) SUI, 162 (43%) mixed, and 21
(5%) undefined UI. A total of 50% of women with pre-
existing UUI and 53% with pre-existing SUI were subjec-
tively cured by POP surgery alone (Fig. 2). Of patients
with MUI and undefined UI, 35% and 76%. respectively,
were cured (Fig. 2).

When assessing POP compartment treated, patients with
operations in the apical compartment were significantly
more continent than patients with POP surgery in the an-
terior or posterior compartment (Fig. 3). After excluding
patients with operations in several compartments, however,
there was no significant difference between groups
(Fig. 4). UI resolved in 81 (44%) of the 183 patients who
had anterior repair only and in 59 (43%) with posterior
repair only (Fig. 4).

In terms of UI severity, we found a statistically significant
difference in preoperative ICIQ-UI SF scores in patients who
became continent compared with patients who remained in-
continent. Mean ICIQ-UI SF score before surgery among pa-
tients who became continent at 3 months’ follow-up was 9.3.
Patients with persisting UI at 3 months’ follow-up had a mean
ICIQ-UI SF score of 11.2 before surgery, which declined to
8.3 postoperatively.

Degree of bother was not found to be associated with
persisting UI. Comparing pre- and postoperative data on the
ICIQ-VS score showed improvement in both groups. Patients
with noUI after POP surgery had a preoperativemean score of
13.7, declining to 0.46 at 3 months’ follow-up, while patients
with persisting UI after prolapse surgery had preoperative
mean ICIQ-VS score of 12.97, declining to 1.49 at 3 months’
follow-up.

Table 1 Patient demographics at
3 months’ follow-up No UI after surgery

N = 174
Postoperatively UI
N = 205

P value

Age, median (range) 55 (22–76) 55 (20–80) 0.78*

Parity, median (range), years 2 (0–6) 2 (0–5) 0.92*

Body mass index, kg/m2: mean (range) 26.4 (19.10–37.70) 27 (18.6–40.9) 0.16*

Cesarean section: N (%) 11 (6.3%) 12 (5.9%) NS**

Previous hysterectomy: N (%) 36 (20.7%) 45 (22%) NS**

Previous prolapse surgery: N (%) 41 (23.6%) 66 (32.2%) NS**

Previous anti-incontinence repair: N (%) 1 (0.6%) 8 (3.9%) 0.045***

UI urinary incontinence, NS not significant

*Mann–Whitney U test, **Chi-square test, ***Fishers’ exact test
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Discussion

This study found that 379 (55.9%) of 678 patients with POP
had concomitant UI. A total of 46% of patients with preoper-
ative UI became completely dry after POP surgery alone, and
more women experienced improvement in UI (35%) than
worsening (12.1%). This is in accordance with Lensen et
al.’s findings, which showed that 44.7% of patients had no
complaints of any UI after POP surgery alone. Their study
also showed an improvement in UI in 34% of women and a
deterioration in 18% after POP repair [4].

In our study, 53% of women with preoperative SUI were
subjectively cured by POP surgery alone. The same trend in
cure rate was reported in other studies [4, 7, 21]. Digesu et al.
stated that it was surprising to find that SUI improved postop-
eratively despite no continence procedure being performed.
Up to 50% of women did not report any SUI 1 year

postoperatively [7]. In a study by Borstad et al. [21], 27% of
women were cured after prolapse repair alone at 3 months’
follow-up, and after 1 year, 25% of women remained cured of
SUI without incontinence surgery. Lensen et al. [4] demon-
strated that 39% of women with pre-existing SUI became dry
postoperatively. Therefore, they considered it justified not to
perform concomitant anti-incontinence surgery and await ef-
fects of POP surgery alone. Our study strongly contributes to
this consideration.

Previous anti-incontinence surgery was significantly asso-
ciated with remaining UI after POP surgery in our study. It is
difficult to compare our findings with other studies because
most studies exclude patients with previous anti-incontinence
surgery or did not specifically investigate this factor [4, 6–8,
14]. Theoretically, either some patients with a previous anti-
incontinence procedure already had support under the urethra
and could not be further improved by a prolapse operation, or
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N=105 (28%)

Stress UI
N=91(24%)

Mixed UI
N=162 (43%)

Undefined UI
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N=53 (50%) 

Cured stress UI 

N=48 (53%) 

Cured mixed UI 

N=57 (35%) 

Cured undefined UI 

N=16 (76%) 

P=0.05* 

Fig. 3 Continence relative to
operated compartments. UI
urinary incontinence, *chi-square
test
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previously operated patients experienced UI after the inconti-
nence operation that was unchanged by the prolapse
operation.

In agreement with other studies [4, 7–10, 12], we found a
beneficial effect of POP repair on UUI. Half of the patients
with preoperative UUI were cured by POP surgery alone.
OAB symptoms that resolve with prolapse reduction may be
derived from myogenic causes that result from outlet obstruc-
tion. Smooth-muscle changes induced by relative outlet ob-
struction lead to increased smooth-muscle excitability and in-
creased ability of activity spread between cells, which pro-
motes uninhibited detrusor contractions [28]. Whether a pro-
lapse is a true causative factor in OAB symptoms remains to
be proven [8].

We found that patients with operations in the apical com-
partment were significantly more continent than patients with
POP surgery in anterior or posterior compartments at
3 months’ follow-up. We speculated that a concomitant repair
of several compartments could be a source of bias. After ex-
cluding patients with operations in several compartments, we
found no significant difference between groups and operations
in the different compartments. Fletcher et al. [8] investigated
persistence of OAB symptoms after anterior vaginal repair
and found that 49% had improved UUI after operation. A
limitation of their study was that patients had a concomitant
repair in apical and posterior compartments. Boer et al. [11]
showed that UI symptoms decreased more following anterior
compartment operation compared with other compartments.
Again, the limitation of their finding was that the vast majority
of women underwent surgery in more than one compartment.
There is no good evidence of a correlation between compart-
ment involved and presence of OAB symptoms [10]. It is
however, somewhat difficult to study this kind of correlation,
because often, more than one compartment is involved.

Patients in our study with remaining UI at 3 months’
follow-up had statistically significant higher mean preopera-
tive ICIQ-UI SF scores compared with patients who became
dry (11.2 vs 9.3), which suggests that patients with more se-
vere incontinence are less likely to become continent after a
prolapse operation. The incidence of subjective de novo UI in
our total group of 678 patients was 11% at 3 months’ follow-
up, declining to 7% at long-term follow-up. These data have
been previously reported and are not within the scope of this
paper [29]. Although different techniques to reduce prolapse
and identify occult incontinence preoperatively have been de-
scribed, a gold standard has not been established. Neither the
speculum nor the pessary test to reduce the prolapse have
acceptable positive predictive values to identify women with
occult UI [30]. Until a valid test has been found, we will not
investigate for occult SUI in our clinic.

The strength of our study is that the same questionnaire
was used both pre- and postoperatively, giving more exact
information about changes in UI, no patients were lost to
follow-up. Our study is limited somewhat by its retrospective
design, but all data were entered into the database when events
took place. Another weakness is that a multivariate logistic
regression analysis was not performed.

Evidence from this study suggests that >50% of women
with subjective complaints of SUI are cured with POP surgery
alone. Therefore, the two-step procedure is an appropriate
option for managing vaginal prolapse and SUI. A randomized
trial by Ploeg et al. [19] comparing transvaginal prolapse re-
pair combined with midurethral sling (MUS) versus prolapse
repair alone showed that only 17% of women undergoing
POP surgery needed an MUS. This also supports our
statement.

In conclusion, almost half of the patients with UI before
POP surgery became completely dry after prolapse surgery
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alone. Previous anti-incontinence surgery was identified as a
risk factor for remaining UI after POP surgery. We found
reduced incontinence after operation in any of the three
compartments.
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