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ABSTRACT
Background: The objective of the present study was to observe the post void residual volume (PVRV) in women
with pelvic organ prolapse (POP) pre and postoperatively and to correlate stage of prolapse with lower urinary tract
symptoms and quality of life in women with pelvic organ prolapse.
Methods: This is a prospective observational cohort study of 100 women with symptomatic pelvic organ prolapse of
stage II or greater. Patients were admitted for Vaginal hysterectomy with pelvic floor repair for pelvic organ prolapse
in Gynaecology Department at Christian Medical College Hospital, Vellore, India over one year were recruited. This
study was approved by the institutional review board and ethical committee of the hospital. Pre- and post-operative
PVR were measured. The statistical analysis was done by using SPSS version 21 and P value < 0.05 was considered
as statistically significant.
Results: In this study 100 patients were recruited and 11% of women had pre-operative high post void residual
volume of more than 100 ml. Stages of POP did not correlate with severity of LUTS and QOL. Pre-operative elevated
PVR resolved post operatively in 91%, the P value <0.000 which was highly significant.
Conclusions: 11% of women had preoperative high PVR. Stages of POP did not correlate with severity of lower
urinary tract symptoms (LUTS) and quality of life(QOL). Pre-operative elevated PVR resolved post operatively in
91%, the P value < 0.000 which was highly significant. Majority of the patient with severe pelvic organ prolapse had
elevated pre-op PVR which resolved post- operatively after surgical correction.
Keywords: Lower urinary tract symptoms, Post void residue, Post-menopausal, Pelvic organ prolapse, Quality of life
Voiding dysfunction

INTRODUCTION

benefits of the other applications of ultrasound in
urogynecology.

Post-void residue (PVR) is defined as the volume of urine
remaining in the bladder at the completion of
micturition.1,2 The PVR is a key marker of bladder
function in terms of emptying ability. The accurate
measurement of PVR needs to advance as a clinical and
academic priority. Ultrasound assessment has the greatest
ability to eliminate the sources of error from urethral
catheterization. The many advantages of such an
ultrasonic PVR measurement should be added to the

Pelvic organ prolapses (POP), is defined by the
international continence society as the symptomatic
descent of the anterior vaginal wall, the posterior vaginal
wall, the apex of the vagina or the vaginal vault.2 Pelvic
organ prolapse is associated with lower urinary tract
dysfunction. Because of distortion of the lower urinary
tract, severe pelvic organ prolapse (POP) may cause
urethral obstruction, impede valsalva maneuver voiding,
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and mask sphincteric urinary incontinence. Women with
POP present with symptoms of voiding difficulty,
reduced urine flow rate and elevated post void residual
volume (PVRV) particularly in those with severe pelvic
organ prolapse.
Prolonged elevated post void residual volume increases
the risk of infection, detrusor over activity, and voiding
difficulty. Although studies have shown that elevated
PVR can be resolved post operatively after correcting
pelvic organ prolapse, the risk factors associated with the
Pelvic Organ prolapsed can hamper the resolution. The
incidence of postsurgical elevated post void residual
volume was 15.8% and 3.5 % was symptomatic. The
Patient with severe post-surgical elevated post void
residual volume had larger pre-operative post void
residual volume (P=0.037). However, in a majority of
patient with severe Pelvic Organ Prolapse had their
elevated post void residual volume resolved post
operatively.3 As a predictor of elevated post-operative
post void residual volumes, the preoperative voiding
study (performed with the prolapse reduced) had the
sensitivity of 46%, a positive predictive value of 12% and
a negative predictive value of 93%.4
The post void residual volume obtained by bladder
ultrasound correlated significantly with
catheterized
volume (r=0.625, P=0.001) and offered a sensitivity of
64.7% and Specificity of 94.3% in detecting post void
residual volume greater than 100ml.5 The post void
residual volume largely increased immediately after
surgery but recovered within one month. Poor detrusor
contractility was the best predictor of large post void
residual volume occurrence. Pre-operative urodynamic
evaluation of stress urinary incontinence and detrusor
function was useful for predicting post-operative urinary
conditions in pelvic organ prolapse patient.6 This study
aims to understand the post void residual pre operatively
and Post operatively in women with pelvic organ
prolapse. And to correlate stage of prolapse with lower
urinary tract symptoms and quality of life in women with
pelvic organ prolapse. The available outcome of these
measures can be used by clinicians and researchers to
assess the functional outcomes of prolapse and its
treatment on patients with an emphasis on symptom and
quality-of-life assessment.
METHODS
This is a prospective observational cohort study of 100
women with symptomatic pelvic organ prolapse of stage
II or greater. patients were admitted for surgery in
Gynaecology department at Christian Medical College
Hospital, Vellore, India over one year. This study was
approved by the institutional review board and ethical
committee of the hospital. All women had informed
written consent and were examined with POP-Q system
to categorize the stages of prolapse. The pelvic organ
prolapses Quantification (POP-Q) classification system
involves the description of dimension of the vagina and

perineum and of the topography of the anterior and
posterior vaginal walls. POP-Q measurements correspond
to stages (0-4) of prolapse in each compartment (anterior,
apical, and posterior) of vagina.
All women were interviewed with international prostate
symptom score (IPSS) questionnaire to evaluate LUTS
and QOL. The International Prostate Symptom Score (IPSS) is based on the answers to eight questions in which
7 questions are regarding to urinary symptoms and 1
question about quality of life. Each question related to
urinary symptoms were allowed to choose by the
patients, one out of six answers indicating increasing
severity of the concern symptom. The answers are
assigned points from 0 to 5. The total score ranges from 0
to 35 (asymptomatic to very symptomatic). 8 th Question
refers to the patient’s quality of life. The answers to this
question range from 0 to 6 implies “delighted” to
“terrible”.7 In present study authors defined quality of life
as “satisfied” if the score is less than 3 and the quality of
life as “unsatisfied” if the score is 3 and above.
Pre- and post-operative PVR were measured. Three
orthogonal diameters of the bladder will be measured
using the formula for ellipsoid. Elevated PVRV is
defined as PVRV was ≥ 100ml. Voiding Dysfunction
Was defined as the presence PVR ≥ 100ml. A sample size
of 84 was calculated using a prevalence of 2-30%, and a
precision of 10% and 95% CI. All Categorical data were
expressed as frequency and percentage. Continuous data
were summarized as mean and SD/ median and IQR
depending on the normality. The percentage of preoperative post void residual and post-operative post void
residual were presented with 95% CI. The association
between categorical variables with post void residual was
analyzed using the chi-square test. The continuous
variables of pre-operative post void residual have been
compared using independent-t-test/ Mann-Whitney U test
depending on normality. SPSS version 21 was used for
analysis and p value < 0.05 was considered as statistically
significant.
RESULTS
A total of 100 women were recruited in this prospective
observational cohort study. The elevated pre-operative
PVR was diagnosed in 11%. The mean age, BMI and
Parity were 52yrs, 22.kg/m² and 3 children respectively.
The mean duration of prolapse was 86 months. Women
with co-morbidities were studied 14% (n=14) of women
had diabetes, 17% (n=17) had hypertension and 7% (n=7)
had chronic cough.
The pre and post-operative operative PVR were 60.61and
38.91ml respectively. The prevalence of stage II, III and
IV POP were 10% (n=10), 58% (n=58), 32% (n=32)
respectively. 66.6%(n=66) of women had risk factors of
prolonged labour, 61.7% (n=58) of women had inter
delivery interval less than 1 year,83% (n=83) of women
delivered their first child under 20 yrs of age.66% (n=66)
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of the study population belongs to low socioeconomic
status (class III) (Table 1).
Table 1. Demographic and clinical Data (n=100).
Description a
(Mean±SD)/n (%)
Age (years)
52±11.7
BMI b
22±3.55
Parity
3±0.46
Duration of prolapse (months)
86.2±80
Pre-menopausal
30 (30)
Post-menopausal
70 (70)
Vaginal birth
100 (100)
Pre op PVR (ml)
60.61±35.7
Post OP PVR (ml)
38.91±24.08
Voiding dysfunction
11 (11)
Stage II POP
10 (10)
Stage III POP
58 (58)
Stage IV POP
32 (32)
Prolonged labour
66 (66.6)
IDI (<1 year)
58 (61.7)
Manual labourer
59 (59)
Age at first child birth (<20 year) 83 (83)
DM
14 (14)
HT
17 (17)
Chronic cough
7 (7)
Patient characteristics

Voiding Dysfunction Was defined as the presence PVR
>=100ml, aValues are given as Mean±SD. or numbers
(percentage), unless indicated otherwise, bCalculated as weight
in kilograms divided by the square of height in meters.

Voiding dysfunction was defined as presence of PVR ≥
100ml. The prevalence of voiding dysfunction in stage II,
Stage III and stage IV prolapse were 9.09% (n=1),
45.5%(n=5) and 45.5% (n=5) respectively with P value
not significant (p= 0.593) (Table 2).

Table 3: Correlation of stage of POP with LUTS using
I-PSS score.
Stage of
prolapse
Stage II
(n=10)
Stage III
(n=58)
Stage IV
(n=32)

IPSS
scorea mild

Moderate

Severe

4 (40)

6 (60)

0

9 (15.5)

48 (82.7)

1 (1.7)

7 (21.8)

25 (78.1)

0

P
value

0.204

The International Prostate Symptom Score (IPSS) -Mild
(symptom score less than equal to 7), Moderate (symptom score
range 8-19), Severe (symptom score range 20-35). aValues are
given as Mean±SD. or numbers (percentage), unless indicated
otherwise

Authors observed that 30% (3) of women in stage II POP
had unsatisfied quality of life compared to 50% (16) in
stage IV and 41.3% (24) in stage III POP. However, the P
value was not significant (P= 0.130) (Table 4).
Table 4: Correlation of stage of prolapse with QOL
using I-PSS score.
Stage of POP
Stage II (n=10)
Stage III (n=58)
Stage IV (n=32)

Satisfieda
7(70)
34 (58.6)
16 (50)

Unsatisfieda
3(30)
24 (41.3)
16 (50)

P value
0.499

I-PSS - Question eight refers to the patient’s perceived quality
of life. The answers to this question range from “delighted” to
“terrible” or score 0 to 6. aValues are given as Mean±SD or
numbers(percentage), unless indicated otherwise

VD a Present

VD a Absent

P
value

Total of 11 % (n=11) of women in present study had preoperative voiding dysfunction, in 90.91% (n= 10) of
women voiding dysfunction resolved after vaginal
hysterectomy with pelvic floor repair. The P value is
highly significant (p value < 0.001) (Table 5).

1 (9.09)
5 (45.45)
5 (45.45)
11 (100)

9 (10.11)
53 (59.55)
30.34 (27)
89 (100)

0.593

Table 5: Change from pre-operative voiding
dysfunction to post-operative voiding dysfunction.

Table 2: Correlation of stage of prolapse with voiding
dysfunction (PVR>=100ml).
Stage of
prolapse
Stage II
Stage III
Stage IV
Total

The International Prostate Symptom Score (IPSS) -Mild
(symptom score less than equal to 7), Moderate
(symptom score range 8-19), Severe (symptom score
range 20-35).

Voiding dysfunction was defined as presence of PVR ≥ 100ml.
aValues are given as Mean±SD. or numbers (percentage), unless
indicated otherwise

Post op VDa
Yes n (%)
Yes (n=11) 1 (9.09)
No (n=89) 0 (0)
Pre-op VD

Post op VDa
No n (%)
10 (90.91)
89 (100)

P value
< 0.001

In this study a total of 60%(n=6) of stage II, 84.2%
(n=48) of stage III and 78.13% (n=25) of stage IV POP
showed 8-19 International Prostate Symptom Score
(moderate LUTS).

aValues

One women in stage III Pop had severe LUTS and hence
not included in the analysis. However, the P value was
not significant (p= 0.204) (Table 3).

According to a study done by Miller et al, post-void
residual urine volume predicted delayed return to normal
voiding.8

are given as Mean±SD. or numbers (percentage), unless
indicated otherwise

DISCUSSION
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After pelvic reconstructive surgery, most patients with
elevated post-void residual volume had normalization of
the post-void residual volume.9 Similarly, in present
study 11 % (n=11) of women in had pre-operative
voiding dysfunction, in which 90.91% (n= 10) of women
voiding dysfunction resolved after vaginal hysterectomy
with pelvic floor repair. The P value is highly significant
(p value < 0.001). According to multicentre, prospective,
cohort study of women undergoing pelvic reconstructive
and/or incontinence surgery done by Komesu et al,
vaginal apex suspension or the preoperative presence of
grade III and IV vaginal apex descent are associated with
prolonged postoperative catheterization.10
The International prostate symptom score was validated
in postmenopausal women for evaluating lower urinary
tract symptoms.11 A study done by Obinata et al. showed
the severity of IPSS total scores significantly correlated
with preoperative POP-Q stage and the total of 37% of
stage 4 showed ≥ 20 IPSS.12 In this study a total of 60%
(n=6) of stage II ,84.2% (n=48) of stage III and 78.13%
(n=25) of stage IV POP showed 8-19 International
Prostate Symptom Score (moderate LUTS ). One women
in stage III Pop had severe LUTS and hence not included
in the analysis. However, the P value was not significant
(p= 0.204). Advanced POP adversely affects QOL in
women. Therefore, the treatment for POP is not just
based on restoration of anatomy but aimed at
improvement in the patient quality of life.13 Various
studies in the literature supports that the advanced stage
of prolapse have negative impact on QOL.14 Similarly in
this study showed that 30% (3) of women in stage II POP
had unsatisfactory quality of life compared to 50%(16) in
stage IV and 41.3% (24) in stage III POP. However, the P
value was not significant (P= 0.130) (Table 4). Nguyen
et. al. studied the resolution of motor urge incontinence
after surgical repair of pelvic organ prolapse, and
reported the detrusor instability resolved after vaginal
reconstructive surgery in 63%.15
In present study a total of 11% (n=11) of women had preoperative voiding dysfunction, of which 90.91% (n= 10)
of women had resolution of voiding dysfunction after
vaginal hysterectomy with pelvic floor repair. The P
value is highly significant (p value <0.000). To
summaries this study has shown that the overall
prevalence of elevated pre-operative PVR in this study
was 11%.
The stage of the prolapse did not correlate with elevated
pre-operative PVR. (P value 0.593 was not significant).
Stage of POP did not correlate with severity of LUTS, (P
value 0.204 was not significant). Stage of prolapse did
not correlate with
QOL, (P value 0.499 was not
significant). Preoperative voiding dysfunction resolved
post operatively in 90.91%. (P value < 0.000 was highly
significant).
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