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Abstract
Introduction and hypothesis The purpose of this study is to
examine the inter-observer reliability of the pelvic organ
prolapse quantification (POP-Q) system in left lateral
position.
Methods Women attending urogynaecology outpatient clinics
were examined in the left lateral position using a digital
examination and POP-Q. This was repeated separately by a
second blinded clinician. The inter-observer agreement was
calculated using the Cohen’s kappa coefficient. The POP-Q
examination was then performed with a woman lying in dorsal
lithotomy position. The POP-Q findings in the two positions
were compared.
Results Two hundred and eighteen women were recruited.
The digital examination had a moderate inter-observer
reliability with a kappa value of 0.54. The POP-Q showed
a high degree of reliability (0.88). There was a high degree

of correlation between the POP-Q findings in left lateral
and lithotomy position (rho>0.95, p<0.001).
Conclusion The POP-Q in the left lateral position is
reliable, easy to perform, acceptable for patients, and is
not a time-consuming examination.
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Introduction

Pelvic organ prolapse (POP) is a complex condition that
requires a multidisciplinary management approach [1–3].

The communication between physicians is a critical
issue, and it plays an important role. Communication is
helped by having a reliable method of description and
examination of the pathology. To get this aim, it has been
recommended that during a vaginal examination, the
examiner uses a reliable method to visualise, describe, and
quantify the maximum uterovaginal protrusion reported by
women during their daily activities and specifies the
position of the subject, the type of examination table or
chair used, the type of vaginal specula, the retractors used,
the type of straining used to develop the prolapse
maximally (e.g., Valsalva manoeuvre, cough), the fullness
of the bladder, and the contents of the rectum [4]. This
minimises misunderstanding between clinicians and allows a
more accurate clinical evaluation of POP, which is essential
for planning appropriate surgery as well as monitoring
treatment outcomes or disease progression.

In 1996, the international continence society (ICS) intro-
duced the pelvic organ prolapse quantification (POP-Q) [4].

The POP-Q system is a descriptive system that contains
a series of site-specific measurements of the anterior, apical,
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and posterior pelvic organ support. Prolapse is measured in
centimetres relative to the hymeneal ring in relation to six
defined points. Points proximal to the hymeneal ring are
denoted as negative and points distal, positive. Other
measurements that complete the examination are the widths
of genital hiatus, perineal body, and total vaginal length [4].

This standard system, which represents a reliable and
internationally accepted tool for describing the anatomic
position of the pelvic organs [4], has been validated in the
dorsal lithotomy, standing and upright position [5–7].

However, at the present time, vaginal examination for
urogenital prolapse in the UK is performed either as a
digital examination in the supine position or using a Sim’s
speculum in the left lateral position. There is nothing in the
literature about whether this method of evaluation is
reliable or valid. The American literature refers to exami-
nation in the dorsal lithotomy position and thus is not
relevant to the UK [4, 8].

Therefore, the aim of our study was to examine the inter-
observer reliability of the POP-Q in the left lateral position.

Material and methods

Women with symptoms of POP and/or lower urinary tract
symptoms referred to urogynaecology outpatient clinics of
two tertiary referral teaching hospitals were studied. They
were asked to void, and the post-micturition residual was
checked using trans-abdominal ultrasound [9].

Each woman was then examined with an empty bladder
lying in the left lateral position while performing a maximum
Valsalva twice by two different clinicians (AD, VK).

Prior to assessment, all women were instructed how to
perform a Valsalva manoeuvre until they could reproduc-
ibly performed it. They were taught to inhale deeply and
bear down as if they were constipated and trying to have a
bowel movement. Each clinician initially performed a digital
examination in the left lateral position using a four-grading
system: none, slight, moderate, and severe [10]. Digitally, the

prolapse was defined as slight, moderate, and severe if the
leading edge of the prolapse with maximum Valsalva was
felt above, at, or below the introitus, respectively. No
speculum was used during digital vaginal examination
since this involved palpation with the index finger, of the
most caudal leading vaginal wall edge or vault/cervix
prolapse.

Subsequently, the clinician re-examined the woman
using POP-Q [2]. The POP-Q recorded six defined points
around the vagina: two anterior (Aa, Ba), two posterior
(Ap, Bp), and two apical (C, D). Each point was expressed
as distance in centimetres from the hymen, considered as
landmark for reference, with the woman performing
maximum Valsalva. They were defined as zero if measured
at the level of the introitus and as negative or positive
numbers if they were seen cranial or caudal to the introitus,
respectively. Instruments used for the determination of the
nine quantitative POP-Q measurements included a Sims’
speculum and a 10-cm plastic ruler.

The staging system adopted for the POP-Q is shown in
Table 1 as described by the ICS [4]. The prolapse is staged by
the structure that protrudes the most during forceful straining.

A second experienced clinician, blinded to the findings of
the other’s examination, reassessed the woman in the same
way. Each woman consented to participate in the study.

Finally, time needed for each examination and patient
discomfort were recorded. The inter-observer agreement
was calculated using the Cohen’s kappa coefficient.
Cohen’s kappa measures the agreement between the
evaluations of two raters when both are rating the same
object. A value of 1 indicates perfect agreement. A value
of 0 indicates that agreement is no better than chance.
The strength of agreement is defined as poor, fair,
moderate, good, and very good if the value of k is
between <0.20, 0.21–0.40, 0.41–0.60, 0.61–0.80, and 0.81–
1.00, respectively [11].

A group of 50 consecutive women were also examined
by the same clinician using a POP-Q with woman lying in
lithotomy position.

Table 1 The pelvic organ prolapse ordinal staging system described by the international continence society

Stages Characteristics

Stage 0 Points Aa, Ap, Ba, and Bp are all at −3 cm, and either point C or D is at lesser than or equal to −(X−2)cm
Stage I The criteria for stage 0 are not met, and the leading edge of prolapse is lesser than −1 cm

Stage II Leading edge of prolapse is greater than −1 cm but lesser than +1 cm

Stage III Leading edge of prolapse is greater than +1 cm but lesser than +(X−2)cm
Stage IV Leading edge of prolapse is greater than +(X−2)cm

X=total vaginal length in centimetres in stages 0, III, and IV

Stages I through IV can be subgrouped according to which portion of the lower reproductive tract is the leading edge of the prolapse using the
following qualifiers: a=anterior vaginal wall, p=posterior vaginal wall, C=vaginal cuff, Cx=cervix, and Aa, Ap, Ba, Bp, and D for the defined
points of measurement
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For the power analysis, we considered a previous
study by Swift and Herring [7]. This study showed that
since there are five stages (0–4), a one-stage difference
between examinations would represent a 20% difference.
Therefore, on the basis of this assumption, it was
determined that 50 patients would be required to detect a
one-stage difference with a power of 0.8 and a p value of
0.05. A Spearman’s correlation test was used to compare
the six site-specific points of the prolapse examination
(Aa, Ba, C, Ap, Bp, D) between the lithotomy and left
lateral positions to determine the equality of the two
measures. A perfect correlation of 1.0 indicates that the
questions are measuring an identical construct. A poor
correlation instead suggests that the items are testing
different traits. A Cronbach’s alpha of ≥0.7 has been
recommended as acceptable [12, 13]. Wilcoxon signed-
rank test was used to compare the assigned stages between
the lithotomy and left lateral positions.

p values of <0.05 were reported as statistically signifi-
cant. Statistical analysis was performed using t test for
paired samples and SPSS version 14.0 (SPSS Inc., Chicago,
USA).

This study is a sub-analysis of a project that was
approved by the local institutional human research ethics
committee.

Results

Two hundred and eighteen women were studied. The mean
age was 61 years (range, 41–79 years). The mean weight
was 67 kg (range, 45–105 kg), and the median parity was 2
with ranges of 1 to 7. In two patients who were
complaining of pelvic pain and had a narrow pubic arch,
examination with a ruler was impossible, thus, they were
excluded from the study.

Discomfort during the examination was reported as
minimal and moderate by 93% (201/216) and 7% (17/
216) of women, respectively. Examination was more
difficult in the presence of scarring due to previous surgery
(43/201) and/or small vaginal introitus ≤2.5 cm (15/201)
which were associated to more discomfort and pelvic pain
(p value, 0.03; independent t test).

The POP-Q examination lasted longer than the digital
examination but never exceeded 3.5 min for either
examiner.

Table 2 Median and 95% confidence intervals (CI) of the POP-Q for
the whole population

Pelvic organ prolapse quantification (POP-Q)

Median 95% CI

Aa −1 −1.5; 0
Ba −0.5 −1; 0
C −5 −6; −4
Ap −1.5 −2; −1
Bp −1 −1.5; −1
D −6 −7; −5
TVL 7 7; 8

GH 4 1.5; 4.5

Pb 3.5 3; 4

Stage II II; II

Pelvic organ prolapse quantification (POP-Q)

Mean difference (cm) Standard deviation Limits of agreement 95% CI of the difference

Aa 0.16 0.66 −1.15 to 1.48 −0.19 to 0.22

Ba 0.12 0.62 −1.12 to 1.36 −0.3 to 0.08

C −0.18 2 −1.18 to 1.82 −0.49 to 0.13

Ap 0.02 0.77 −1.52 to 1.56 −0.22 to 0.2

Bp 0.06 0.7 −1.34 to 1.46 0.06 to 0.7

D 0.49 0.96 −1.43 to 2.41 0.06 to 0.92

TVL −0.14 0.83 −1.8 to 1.52 −0.42 to 0.14

GH −0.16 0.53 −1.22 to 0.9 −0.32 to 0.01

Pb −0.02 0.44 −0.9 to 0.86 −0.16 to 0.11

Table 3 Agreement between
clinicians using POP-Q
measurements

Table 4 Agreement between clinicians using the current UK prolapse
assessment system

Kappa

Anterior vaginal wall prolapse 0.38

Cervix/vault descent 0.45

Posterior vaginal wall prolapse 0.43
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The findings of the POP-Q assessment are displayed in
Table 2. The agreement between examination findings of
the two blinded clinicians are displayed in Tables 3 and 4.

The digital examination had a poor inter-observer
reliability with a kappa value of 0.54. The POP-Q showed
a high degree of reliability (0.88), with 95% confidence
interval, for the difference between examiners being
0.92 cm for point D.

The POP-Q stages in the two positions are shown in
Table 5. There was disagreement between stages for one
patient only. The difference was one stage lower assigned
in dorsal lithotomy position. However, the difference was
not statistical significant between the two examinations (p
value, 0.3).

The Spearman’s rank correlation analysis confirmed that
there was a high degree of correlation between POP-Q
findings in left lateral and in dorsal lithotomy position
(Table 6, p<0.001, rho>0.95).

Discussion

In 1996, the ICS, the society of gynecologic surgeons, and
the American urogynecologic society introduced the first
standardised, objective, site-specific system (POP-Q) for

describing, quantitating, and staging pelvic organ support in
women [4].

It has been shown that this system is easy to learn and
teach, takes only 2 to 3 min to perform, and has good intra
as well as inter-observer reproducibility. The reliability of
the measurements has also been demonstrated by indepen-
dent examiners [14]. Finally, this method of examination
has been reported to improve the clinical and scientific
communication regarding POP [7] due to the calibrated and
precise nature of the measurements.

Different patient positions during POP-Q examination
have been assessed for the POP-Q systems [6, 7, 14].

Some authors have proposed to evaluate POP with a
woman either standing or sitting upright in a birth chair [6,
7]. This is based on the assumption that the maximum hip
flexion in the upright position, straightening and enlarging the
pelvic outlet, allows the pelvic organs to protrude to a greater
extent than the lithotomy position even with maximum
Valsalva. Barber et al. [6] compared the POP-Q measurements
in both dorsal lithotomy and upright sitting position and
found a greater stage of prolapse when women were upright.

Although the increase of the measurements was statisti-
cally significant in the upright position, it was not clinically
important, varying between 0.20 and 0.60 cm. However,
there was a moderate to good correlation between the POP-
Q measurements made in each position [6].

Unfortunately, a birth chair is not universally available,
not widely used in some countries such as UK, and takes up
a considerable amount of space.

Therefore, some other authors have suggested examina-
tion in the standing position [7, 14–16]. Swift and Herring
found no significant differences between points and stages
when the POP-Q was performed in either supine or
standing position [7], but due to limitations of examining
in the standing position, the authors were unable to
complete two of the nine POP-Q measurements, genital
hiatus, and perineal body length.

Nevertheless, many clinicians continue to prefer a digital
examination [17]. Although the position during a vaginal
examination has not been standardised, supine and left
lateral positions are the most common positions during a
digital examination in the UK.

Our study is the first to evaluate the inter-observer
reliability of the POP-Q in left lateral position.

We demonstrated that the POP-Q in the left lateral
position is reliable and easy to perform. The women find it
acceptable, and it is not time consuming. Finally, our study
also showed that the digital clinical evaluation of the POP
using a four-grade assessment system with women lying in
left lateral position, as it is currently commonly used in UK,
is unreliable and has only moderate agreement between two
experienced examiners.

Table 5 Stages of POP-Q examination performed in left lateral and
dorsal lithotomy position

POP-Q stages (n=50) Left lateral Lithotomy

0 1 1

1 10 10

2 27 28

3 11 10

4 1 1

Median stage 2 2

Values are expressed as number of patients. (p value, 0.6; Wilcoxon
signed-rank test)

Table 6 Correlation between POP-Q examination findings in left
lateral and dorsal lithotomy position

POP-Q points Spearman correlation coefficient (rho) p value

Aa 0.965 0.001

Ba 0.974 0.001

C 0.949 0.001

Ap 0.946 0.001

Bp 0.975 0.001

D 0.999 0.001
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The fact that we did not repeat the vaginal examination
in the same women after 2 weeks (intra-observer reliability)
or measure the intensity of straining, evaluating the vesical
or rectal pressure, represented the weaknesses of our study.

In conclusion, on the light of our data, we might conclude
that POP-Q in left lateral position is a useful research and
clinical tool for the comparison of published series and
evaluation of corrective surgery for vaginal prolapse.
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