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Objective: Relationships between pelvic organ prolapse (POP) staging and lower urinary tract symptoms
(LUTS) are controversial. In this study, we evaluated correlations of POP staging with LUTS in different
compartments.
Materials and methods: From January 2016 to December 2017, 250 consecutive patients with urogyne-
cologic complaints who were referred to our urodynamic unit were recruited into this study. Different
stages of different compartments (anterior, central and posterior) of POPs according to IUGA and ICS
terminology were re-grouped into four categories as stage 0, 1, 2, and 3 (including stage 4 because of a
limited number of patients in stage 4). Pearson correlation coefficient and general linear regression were
used for correlations of POP staging in different compartments and LUTS (stress urinary incontinence,
overactive bladder and voiding symptoms) as well as their associated factors.
Results: Only OAB had a moderate correlation with different compartments of POP (anterior vaginal
wall: �0.3116; cervix: �0.2954 and posterior vaginal wall: �0.3779; all p < 0.05). Stage 1 AVWP
significantly increased (39.6%) the occurrence of OAB compared to no prolapse. Posterior compartment
(stage 1e3) prolapse reduced the occurrence of OAB.
Conclusion: Only stage 1 AVWP is associated with an increase in OAB, and posterior compartment
prolapse may reduce the occurrence of OAB.
© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The pelvic cavity has been divided into three compartments
from an anatomical point of view: anterior, central and posterior.
These compartments are closely correlated to each other as uterine
prolapse is often associated with both anterior and posterior
vaginal wall prolapse. Pelvic organ prolapse (POP) is commonly
related to complex symptoms of the organs involved in the
anatomic compartment involved. For example, anterior vaginal
wall prolapse might be associated with lower urinary tract symp-
toms (LUTS) such as urine leakage, frequency, or voiding dysfunc-
tion. Difficulty in defecation might be related to severe posterior
vaginal prolapse [1]. However, some researchers have found that
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women with POP experience specific symptoms that do not
correlate well with compartment-specific prolapse [2,3].

In the past two decades, prevalence of LUTS in relation to POP
has been investigated in hospital-based patients [1e6] and
community-based women [7e11]. The results have been contro-
versial. Our community survey found that symptoms of pelvic
organ prolapse (POP) are an independent risk factor for women
with symptomatic OAB syndrome [12]. Most womenwith POP not
only experience specific symptoms that do not correlate well with
compartment-specific prolapse, but their LUTS might also have
little or no relation to prolapse in a specific compartment [2,3].
The majority of studies have revealed a higher prevalence of
urinary symptoms in women with POP or a higher co-occurrence
of stress urinary incontinence (SUI)/overactive bladder (OAB)
symptoms and POP. These two symptoms or syndromes seem to
more closely associated with stage І and II prolapse [10,13]
compared to advanced stages of POP, since severe POP (stage III or
more) might mask SUI and cause obstructive urinary symptoms
[1,4e6,14].
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Table 1
Basic characteristics and distribution of pelvic organ prolapse (N ¼ 250).

Variables Stage

Age, years; mean (SD) 55.3 (12.3)
BMI, kg/m2; mean (SD) 24.2 (4.0)
Parity; median (range) 3 (0e7)
Menopausal status; n (%) 154 (60.9)
Anterior vaginal wall prolapse; n (%) Stage 0 113 (45.2)

Stage 1 34 (13.6)
Stage 2 66 (26.4)
Stage �3 37 (14.8)

Posterior vaginal wall prolapse; n (%) Stage 0 135 (54.0)
Stage 1 38 (15.2)
Stage 2 55 (22.0)
Stage �3 22 (8.8)

Apical prolapse; n (%) Stage 0 170 (68.0)
Stage 1 31 (12.7)
Stage 2 29 (11.6)
Stage �3 20 (8.0)

Urodynamic diagnosis; n (%) DO 92 (36.8)
USI 81 (32.4)
Low urethral pressure 30 (12.0)
HB 28 (11.2)
Voiding symptoms 22 (8.8)
BOO 15 (6.0)

BMI: Body mass index.
DO: Detrusor overactive.
USI: Urodynamic stress incontinence.
HB: Hypersensitive bladder.
BOO: Bladder outlet obstruction.
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OAB syndrome has also been reported to have a higher preva-
lence [14e16] or often coexists [7,17] in patients with POP in
hospital-based studies. However, whether OAB correlates to spe-
cific compartments or to the severities of prolapse is unclear and
only two studies have addressed the prevalence of OAB per pro-
lapse compartment and its stages [9,13]. Miedel et al. found that
OAB symptoms are directly related to anterior and posterior
compartment prolapse in contrast to central compartment pro-
lapse [9]. Another study did not identify these correlations [13]. The
possible pathophysiology of OAB in POP is still controversial [14]
because different severities in POPmight cause divergent effects on
the urethra and/or bladder function.

In order to identify the relationship between LUTS and POP
including its location and severity, we used hospital-based
consecutive data from a single physician to evaluate: 1) the rela-
tionship between LUTS and location of POPs. 2) the occurrence of
LUTS present with different severities of POPs. 3) the associated
factors that contribute to LUTS presenting in POPs.

Materials and methods

From January 2016 to December 2017, there were 286 consec-
utive patients with urogynecologic complaints, including every
stage of every compartment of pelvic organ prolapse and/or lower
urinary tract symptoms, referred to our urodynamic unit.” (G.D.C.)

We excluded 33 patients who had a hysterectomy for any reason
and also excluded 3 patients who had detrusor hypersensitivity
with insufficient contractility.” The demographic data, LUTS and
POP stages of 250 patients were analyzed, in total. The study pro-
tocol was approved by the Chung Shan Medical University Hospital
Institutional Review Board. Part of the data and abstract was pre-
sented at the annual meeting of the International Continence So-
ciety 2018.

The severity of prolapse was assessed by having the patient
exert using the Valsalva maneuver in the dorsal lithotomy position.
We stratified different stages of different compartments based on
the most distal portion of prolapse in the uterine cervix, anterior or
posterior vaginal wall while asking the patients to push or bear
down with maximal effort [8,18,19]. The prolapse of different
compartments was not mutually exclusive. Uterine prolapse,
anterior or posterior vaginal wall prolapse were classified as stage
0 (no prolapse), stage I, II, III, or IV. Then we re-grouped different
compartments of POPs into four categories as stage 0, 1, 2, and 3
(stage 4 had a limited number of patients in stage 4).

The patients’ most bothersome LUTS were derived from
reviewing medical records. We categorized their LUTS into three
groups: stress urinary incontinence, overactive bladder syndrome
and voiding symptoms. Voiding symptoms were symptoms which
patients experienced during their voiding phase. The definitions of
stress urinary incontinence and overactive bladder syndrome were
used according to the terminology established by the International
Continence Society [19].

Chi-square test was used to check differences in categorical data.
One-way analysis of variance was used for testing ordinal data.
Pearson correlation coefficient was used to find correlations be-
tween different compartments of POP and LUTS. General linear
regression was used to evaluate factors associated with the occur-
rence of overactive bladder. A p value less than 0.05 was considered
as a significant difference.

Results

Demographic data and occurrence of POPs in different com-
partments are shown in Table 1. There were 113 (45.2%) patients
without anterior vaginal wall prolapse, 170 (68%) patients without
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uterine prolapse and 135 (54%) patients with no posterior vaginal
wall prolapse. The diversity and occurrence of stress urinary in-
continence, OAB syndrome or voiding symptoms in different stages
of different compartments are shown in Table 2. The occurrence of
OAB syndrome in different stages of different compartments was
significantly different from stress urinary incontinence and voiding
symptoms. The occurrence of voiding symptoms in different stages
of uterine prolapse was significantly different, too.

Pearson correlation was used to check relationships among
different compartments of POPs and LUTS (Table 3). Only the
Pearson's correlation coefficient for OAB syndrome and different
compartments of POP were equal to or less than - 0.3 which is a
moderate negative relationship. Both coefficients of the anterior
vaginal wall or posterior vaginal wall and OAB syndrome
were �0.31 and �0.38. Uterine prolapse and OAB syndrome had a
weak negative correlation (coefficient was �0.29).

Further, we controlled parameters such as age older than 65
years, menopause, parity and BMI and found that stage 1 anterior
vaginal wall prolapse significantly increased (39.6%) the occurrence
of OAB syndrome compared to no prolapse (95% CI: 0.175e0.615,
P ¼ 0.004) after with general linear regression model analysis.
However, posterior compartment prolapse had a lower occurrence
of OAB syndrome, stage 1 reduced by 35.8% (95% CI: �0.579~-0.137,
P ¼ 0.0015); stage 2 reduced by 31.2% (95% CI: �0.52~-0.103,
P ¼ 0.0034), and stage 3 reduced by 58% (95% CI: �0.851~-0.31,
P ¼ 0.0001) compared to no posterior vaginal wall prolapse
(Table 4).

Discussion

Our results revealed that only stage 1 anterior vaginal wall
prolapse is associated with an increase in OAB syndrome, and
posterior compartment (stage 1e3) prolapse may reduce the
occurrence of OAB syndrome. Stress urinary incontinence and
voiding symptoms had no correlation to any compartments of
POPs. These findings are inconsistent with previous reports which
indicate that OAB syndrome has a higher prevalence [14e16] or



Table 2
Occurrence of stress urinary incontinence (SUI), overactive bladder (OAB) syndrome and voiding symptoms in different locations and severity of pelvic organ prolapse (POP).

AVWP No AVWP, n ¼ 113 Stage 1, n ¼ 34 Stage 2, n ¼ 66 Stage �3, n ¼ 37 P value

OAB, n (%) 89 (76.7) 31 (91.2) 37 (56.1) 13 (35.1) <0.0001
SUI, n(%) 42 (36.2) 18 (52.9) 35 (53) 18 (48.7) 0.0934
Voiding symptoms, n(%) 14 (12.1) 5 (14.7) 5 (10.6) 8 (21.6) 0.4204

PVWP No PVWP, n¼135 stage 1, n¼38 Stage 2, n¼55 Stage ≥3, n¼22 P value

OAB, n (%) 110 (79.7) 27 (71.1) 29 (52.7) 4 (18.2) <0.0001
SUI, n(%) 55 (39.8) 21 (54.6) 30 (54.5) 7 (31.8) 0.0836
Voiding symptoms, n(%) 20 (14.5) 5 (13.2) 4 (7.3) 5 (22.7) 0.3126

AP No AP, n¼170 stage 1, n¼31 Stage 2, n¼29 Stage ≥3, n¼20 P value

OAB, n (%) 130 (75.1) 22 (71) 10 (34.5) 8 (40) <0.0001
SUI, n(%) 74 (42.8) 15 (48.4) 15 (51.7) 9 (45) 0.7989
Voiding symptoms, n(%) 21 (12.1) 2 (6.5) 3 (40) 8 (40) 0.003

AVWP: Anterior vaginal wall prolapse.
PVWP: Posterior vaginal wall prolapse.
AP: Apical prolapse.
Voiding symptoms: includes slow stream, splitting or spraying, intermittent stream, hesitancy, straining, or terminal dribble; any or in combination.
Statistical analysis by Chi-square test.

Table 3
Correlations of occurrence of stress urinary incontinence (SUI), overactive bladder (OAB) syndrome and voiding symptoms in different locations of pelvic organ prolapse (POP).

AP AVWP PWVP OAB SUI Voiding symptoms

AP 1 0.6388
<0.0001

0.5457
<0.0001

�0.2954
<0.0001

0.0446
0.4804

0.1427
0.0232

AVWP 0.6388
<0.0001

1 0.7985
<0.0001

�0.3116
<0.0001

0.1277
0.0424

0.0588
0.3516

PVWP 0.5457
<0.0001

0.7985
<0.0001

1 �0.3779
<0.0001

0.0489
0.4382

�0.0084
0.8938

OAB �0.2954
<0.0001

�0.3116
<0.0001

�0.3779
<0.0001

1 �0.2867
<0.0001

�0.0949
0.1321

SUI 0.0446
0.4804

0.1277
0.0424

0.0490
0.4382

�0.2867
<0.0001

1 �0.2141
0.0006

Voiding symptoms 0.1427
0.0232

0.0588
0.3516

�0.0084
0.8938

�0.0949
0.1321

�0.2141
0.0006

1

Legend:
AVWP: Anterior vaginal wall prolapse.
PVWP: Posterior vaginal wall prolapse.
AP: Apical prolapse.
Voiding symptoms: includes slow stream, splitting or spraying, intermittent stream, hesitancy, straining, terminal dribble; any or in combination.
Upper number in grid is correlation coefficient and lower number in grid is p value.
Coefficient between �0.30 and �0.39 is moderate negative relationship.
Coefficient between �0.20 and �0.29 is weak negative relationship.
Coefficient between �0.19 and 0.19 is no or negligible relationship.
Coefficient between 0.20 and 0.29 is weak positive relationship.
Coefficient between 0.3 and 0.39 is moderate positive relationship.
Coefficient between 0.4 and 0.69 is strong positive relationship.
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often coexists [7,17] in patients with POP than in patients without
POP in hospital-based studies.

The occurrence of OAB at different stages in different pelvic floor
compartments are shown in Tables 2 and 4. Prevalence of OAB in
patients without prolapse was higher than in patients with
different severities and compartments, except in patients with
stage 1 anterior vaginal wall prolapse (91.2%). The question is
whether there is a relationship between the compartment or stage
of POPs and the presence of OAB syndrome. Using Pearson corre-
lation analysis to evaluate which compartment has a relationship
with OAB syndrome, we found that prolapse of the anterior and
posterior vaginal wall had a moderate correlation with OAB syn-
drome and uterine prolapse only had a weak negative correlation
with OAB syndrome. Previous studies have revealed that OAB
syndrome often coexists in women with POP [8,14e17,20]. How-
ever, recently, Espuna-Pons et al. reported that there is no corre-
lation between OAB syndrome and POPs [21]. Our results are
similar to the report by Ellerkmann et al. [2]. They found that OAB
92
symptoms have only weak correlations with location and severity
of POP.

In 2001, Ellerkmann et al. revealed that “women with POP expe-
rience symptoms that do not necessarily correlate with
compartment-specific defects” [2]. Other studies have shown that
parity, age and body mass index might also increase the occurrence
of OAB syndrome and POPs in community or population-based
studies [7,10,22]. In the current hospital-based study, we further
used general linear regression to check what location and severity of
prolapse correlates to the occurrence of OAB syndrome after con-
trolling for age (>65 years), menopausal status, parity and bodymass
index. We found that an increase in occurrence of OAB syndrome
only exists in stage 1 anterior vaginal wall prolapse (39.6% higher
than stage 0). This finding varies from that of Miedel et al. [8]. They
found that the odds ratio of POP at stage 1 was 1.7 and stages 2e4
was 2.5. Our stage 2e4 patients did not have a significantly increasing
occurrence of OAB syndrome. Concurrently, they found that the
occurrence of OAB syndrome increased with posterior vaginal wall



Table 4
Occurrence of overactive bladder syndrome correlates to severity and location of
pelvic organ prolapse after controlling age >65 years, menopausal status, parity and
body mass index.

Beta data 95% C.I. P value

AVWP, reference: no AVWP
Stage 1 0.396 0.175e0.615 0.0004
Stage 2 0.105 �0.102e0.313 0.3205
Stage 3 0.053 �0.215e0.321 0.7008
PVWP, reference: no PVWP
Stage 1 �0.358 �0.579~�0.137 0.0015
Stage 2 �0.312 �0.52~�0.103 0.0034
Stage 3 �0.58 �0.851~�0.31 0.0001
AP, reference: no AP
Stage 1 0.083 �0.099e0.2644 0.37
Stage 2 �0.19 �0.396e0.0153 0.0697
Stage 3 �0.157 �0.398e0.0844 0.2025

95% C.I.: 95% confidence interval.
AVWP: Anterior vaginal wall prolapse.
PVWP: Posterior vaginal wall prolapse.
AP: Apical prolapse.
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prolapse, but not significantly. However, our study showed stage 1e3
posterior prolapse reduce the incidence of OAB compare to no pro-
lapse. We postulate the incidence of OAB decreased in patients with
posterior prolapse might be due to mechanical support against
posterior decent of the bladder and urethra. Liedl et al. also reported
that posterior vaginal wall prolapse does not affect the occurrence of
OAB syndrome. In contrast, we demonstrated that posterior vaginal
wall prolapse significantly reduces the occurrence of OAB syndrome
(from 31.2% to 58%; Table 4).

DeLancey postulated that severity in stages of anterior vaginal
wall prolapse might cause divergent effects on urinary continence
based on an anatomical and mechanical perspective [23]. However,
the impact of POP on the occurrence of stress urinary incontinence
is controversial. Digesu et al. revealed that anterior vaginal wall or
apical prolapse has a higher occurrence of stress urinary inconti-
nence [1]. Some studies have found that POPs might decrease the
occurrence of stress urinary incontinence [2,21]. Schimpf et al. re-
ported that womenwithout anterior vaginal wall prolapse aremore
likely to report stress urinary incontinence [22]. With the exception
of anterior vaginal wall prolapse possibly affecting the occurrence
of stress urinary incontinence, some clinical studies have found
that stress urinary incontinence is strongly correlated with poste-
rior vaginal wall prolapse (stages 2e4) [3,8]. Our results demon-
strated that stress urinary incontinence has no correlationwith any
compartment of POPs (Table 3).

In addition to stress urinary incontinence and OAB syndrome,
POPs, especially anterior vaginal wall and apical prolapse, may
coexist with or present various forms of voiding dysfunction
because of increasing urethral resistance due to urethral kinking or
bladder outlet obstruction [1,4,6,21,24]. However, we could not find
voiding symptoms associatedwith any compartments of POP in our
patients (Table 3).

Some possible limitations of the present study are: First, pa-
tients were recruited from a single urogynecologist which might
attenuate the diversity in patient characteristics. Second, the
sample size of some stages or severities of POPs were less than 30.
This shortcoming could distort the prevalence of LUTS and POPs.
Third, the body mass index of our patients was 24.2 ± 4.0 which is
less than most studies of Westernwomen. Fourth, median parity in
this study was 3 which might be higher than in other studies.
However, the study patients derived from a single clinician might
be the strength of this study. Patient clinical data, patient com-
plaints of LUTS and diagnosis of POP could be more consistent than
data collected from patients from multiple clinicians or multi-
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centers. We used different statistical analyses to stratify different
locations and severities of POP and discovered that their associa-
tions was another strength of this study.

In conclusion, OAB syndrome is only significantly higher in stage
1 anterior vaginal wall prolapse, and posterior compartment pro-
lapse may reduce the occurrence of OAB syndrome. Stress urinary
incontinence and voiding symptoms had no correlation to any
compartments of POPs. Our results imply that patients with POP
experience LUTS that might not correlate with compartment-
specific defects. Severity of POP could also affect the presence of
its associated LUTS.
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