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Abstract
Introduction and hypothesis This study aims to compare
pre-operative Pelvic Organ Prolapse Quantification (POP-
Q) point C with and without cervical traction to that
obtained intra-operatively in women undergoing pelvic or-
gan prolapse surgery and to assess acceptability of exami-
nation with cervical traction without anaesthesia.
Methods Eighty-one women were randomised to having
pre-operative examination with or without cervical traction
to measure point C. Visual analogue scale (VAS) pain scores
were recorded for each pre-operative examination. Compar-
isons were made between pre-operative and intra-operative
findings.
Results The mean difference between pre-operative and
intra-operative point C in the non-traction group was statis-
tically higher than in the traction group (3.2 vs 1.6 cm, p0
0.0001). The level of agreement between pre-operative
point C measurement with traction and intra-operative point
C measurement was better than pre-operative point C mea-
surement without traction and intra-operative point C mea-
surement on Bland and Altman plots. Women having
cervical traction reported significantly greater pain score
on the VAS (3.4 vs. 1.2, p<0.0001).

Conclusions Compared to routine pre-operative examination
with Valsalva and cough manoeuvres only, pre-operative
examination with cervical traction had better agreement
with intra-operative point C findings. Although women
reported greater pain score when examined with cervical
traction, it was still a tolerable and acceptable examination
without anaesthesia.
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Abbreviations
POP Pelvic organ prolapse
UI Urinary incontinence
POP-Q Pelvic Organ Prolapse Quantification
CI Confidence interval
VAS Visual analogue scale
IUD Intrauterine device

Introduction

Pelvic organ prolapse (POP) is a prevalent condition
affecting millions of women worldwide. Whilst the often
quoted lifetime risk of a woman undergoing at least one
operation for POP or urinary incontinence (UI) is 11%
by the age of 80 years [1], a more recent cross-sectional
study [2] reported a lifetime risk of 19% for prolapse
surgery in the general female population of Western
Australia.

Currently, the POP-Q remains the most objective, site-
specific system for quantifying and describing POP with
proven intra-observer and inter-observer reliability and
reproducibility [3, 4]. However, studies have shown that
its reproducibility can be affected by different examination
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conditions and techniques, e.g. patient position, vaginal
specula, retractors or tractors, type of straining and full-
ness of bladder and rectum [5]. Furthermore, there is
evidence to suggest that intra-operative examination of
prolapse under anaesthesia could be significantly differ-
ent from pre-operative examination even if the POP-Q
system is used [6–8]. Increase in uterine descent intra-
operatively may be due to the absence of levator co-
activation under anaesthesia, progression of the prolapse
or not eliciting the maximal uterine descent at the time
of initial examination.

It is our practice to perform a vaginal hysterectomy or
uterine suspension as part of the POP surgery if the uterus
descends to −1 cm or distal to the hymen with traction intra-
operatively. Patients are counselled and informed that the
definitive decision is only made after examination in theatre
under anaesthesia.

Use of a speculum and vulsellum is already common-
place in outpatient gynaecology practice. Cervical traction
to ascertain maximal uterine descent without anaesthesia
pre-operatively may allow a more accurate pre-operative
assessment.

The aims of this study are twofold—to determine if
pre-operative examination with cervical traction improves
agreement between pre-operative and intra-operative
POP-Q point C measurements and to determine patient
acceptability of examination with cervical traction with-
out anaesthesia.

Materials and methods

This randomised prospective study, with ethical approval
obtained from each centre, was performed at two urogynae-
cology units in Melbourne, Australia between June 2010 and
March 2011 (ethical approval numbers R10/09 and 10048B).
The study is registered with the Australian New Zealand
Clinical Trials Registry—ACTRN12611000141943.

Patients presenting to both urogynaecology units for POP
surgery (vaginal repair ± vaginal hysterectomy ± mesh
suspension) with or without continence surgery between
June 2010 and March 2011 were invited to participate in
the study. Patients who had a hysterectomy were excluded.
A total of 81 patients were recruited.

After consent was obtained, the patient was randomised
into one of two groups—pre-operative assessment without
traction (non-traction group) or pre-operative assessment
with traction (traction group). Randomization with alloca-
tion concealment was performed using computer-generated
blocks of four. The pre-operative and intra-operative exam-
iners were randomly allocated, with the only stipulation
being that the pre-operative and intra-operative examiners
were different for each patient. This random allocation of
examiners was planned to reduce potential bias and maintain
heterogeneity in the degree of traction applied, albeit without
standardised applied traction. All pre-operative and intra-
operative measurements of POP-Q point C were made using
either a uterine sound or ruler and recorded in centimetres.

Patients recruited                       
n= 82

1 declined trial

Pre-op exams with and without 
traction           
n= 39

Pre-op exam without traction                                      
n= 42

2 excluded from traction arm 
 analyzed as non-traction                                       

Pre-op POP-Q with 
consultant; intra-op POP-Q 

with fellow/reg

Pre-op POP-Q with 
fellow/reg; intra-op POP-Q 

with consultant

2 VAS pain scores obtained 
for pre-op exams

2 VAS pain scores obtained 
for pre-op exams

Pre-op POP-Q with 
consultant; intra-op POP-Q 

with fellow/reg

Pre-op POP-Q with 
fellow/reg; intra-op POP-Q 

with consultant

1 VAS pain score 
obtained

1 VAS pain score 
obtained

Fig. 1 Study flowchart
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Point C was taken as the lowest point of cervical descent and
measured in relation to the hymen as described in the POP-Q
system.

Routine POP-Q examination in our unit involves digital
vaginal examination and palpation (with the use of a Sims or
one blade of a bivalve speculum), with the patient in the
supine position either performing Valsalva manoeuvres or a
series of coughs, to ascertain the maximal descent of each of
the three compartments. Examination with cervical traction
was performed with a bivalve speculum and vulsellum. The
bivalve speculum aided in locating the cervix and applica-
tion of the vulsellum to the anterior lip of the cervix. The
vulsellum was closed to one ‘click’ only and the bivalve
speculum closed and retracted gently with cervical traction.
Patients were offered local anaesthetic spray on the cervix
prior to application of the vulsellum. Pre-operative exami-
nations in both groups were performed with the patients’
bladders relatively empty, i.e. no urge to void. All patients
were given an opportunity to empty their bladders prior to
an examination in the outpatients department and also prior
to going to the anaesthetic room.

Pain scores using a 10-cm visual analogue scale (VAS)
pain score with numerical rating scale were obtained for
each of the pre-operative examinations. All patients had
point C assessed under anaesthesia using a vulsellum and

Sims speculum in lithotomy position prior to the com-
mencement of the surgery by the allocated examiner. The
bladder was not emptied prior to the intra-operative assess-
ment of point C.

Pre-operative examinations in both groups of patients were
performed in the anaesthetic roomwithout pre-medication just
prior to surgery except for nine patients randomised to the
non-traction group. These nine patients had their pre-operative
POP-Q examination performed at their outpatient consultation
within 3 months of the scheduled surgery.

We used a mean VAS pain score of <5.0 as an acceptable
or tolerable pain level. This is based on a study [9] investi-
gating pain and acceptability in traditional outpatient hys-
teroscopy, which demonstrated a mean VAS pain score of
4.7 correlated with a mean acceptance score of 8.3. We used
studies from traditional outpatient hysteroscopy as in this
procedure; traction is also applied to the cervix with forceps.

This is a study of a continuous response variable from
independent control and experimental subjects with one
control per experimental subject. We assume that the differ-
ence between point C measurements with and without trac-
tion was normally distributed with standard deviation of 1.
If the true difference in the experimental and control means
is 1 cm, at a power of 80% and a significance level of 0.05, the

Table 1 Patient demographics

t test was used to calculate the
p value
aPoint C assessed pre-operatively
without traction (routine
POP-Q examination)

Demographics Mean±SD (range) p value

Non-traction group,
n044

Traction group,
n037

Age 59±12 (31–82) 59±10 (41–80) 0.9563

BMI 26.8±4.7 (19.1–45.4) 27.9±5.5 (22.0–45.4) 0.3494

Parity 2.8±1.1 (1–6) 2.9±1.2 (2–8) 0.9271

Previous POP surgery (%) 3/44 [7%] 1/37 [3%] 0.3950

Mean baseline POP-Q point Aa 0.0±1.5 (−3 to 3) 0.4±1.6 (−3 to 3) 0.2989

Mean baseline POP-Q point Ba 0.1±1.6 (−3 to 3) 0.4±1.6 (−3 to 2) 0.4208

Mean baseline pre-operative POP-Q point Ca −2.9±3.8 (−9 to 7) −3.3±2.5 (−9 to 3) 0.5513

Mean baseline POP-Q1 point Ap −0.8±1.4 (−3 to 3) −0.9±1.4 (−3 to 3) 0.7994

Mean baseline POP-Q point Bp −0.9±1.4 (−3 to 3) 0.9±1.4 (−3 to 2) 0.8567

Table 2 Mean difference between intra-operative point C measure-
ment and pre-operative point C without traction and with traction

Group
(traction/
non-traction)

Number of
subjects (n)

Mean difference in
point C preoperative
and intra-operative ±
SD (cm)

95% CI p value

Non-traction 44 3.2±2.1 2.6–3.8 0.0001
Tractiona 37 1.6±1.2 1.2–2.0

t test was used to calculate the p value
a Pre-operative point C with traction

Table 3 Difference in pre-operative and intra-operative point C
measurements

Difference in
point C
measurement

Non-traction group
(percentage) (pre-
operative baseline →
intra-operative), n044

Traction groupa

(percentage),
n037

p value

≥3 cm difference 25/44 (57%) 5/37 (14%) 0.0001

1–2 cm difference 16/44 (36%) 23/37 (62%) 0.021

No change 3/44 (7%) 9/37 (24%) 0.027

t test was used to calculate the p value
a Pre-operative examination with traction
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sample size estimate was 17 subjects per group to reject the
null hypothesis.

All data were entered into an excel spreadsheet and
imported into STATA 9.2 (StataCorp., College Station, TX,
USA) for analysis. To compare the means of continuous
variables, t test was used and, for comparisons of proportions,
Pearson’s chi-squared test was used. Bland and Altman plots
were used to reflect the level of agreement between point C
with and without cervical traction and intra-operative point C
measurement.

Results

A total of 82 patients were invited to participate. One patient
declined participation, leaving a total of 81 patients recruited
during the study period. Progress of the participants is
shown in the flowchart (Fig. 1).

Patient demographics (mean age, BMI and parity) are
displayed in Table 1. There was no significant difference
between the two groups.

One patient, randomised to the traction group, was un-
able to have examination with cervical traction because of
vaginal burning from the local anaesthetic spray prior to the
application of the vulsellum. Another patient randomised to
the traction arm was unable to have the examination with
traction, as the examiner was unable to visualise the cervix
due to a large cystocele. Both these patients’ point C data
sets were analysed as part of the non-traction group, and their
VAS pain scores were excluded from analysis.

The mean difference in pre-operative and intra-operative
point C measurement in the non-traction group was 3.2 cm
(95% confidence interval [CI], 2.6–3.8). In the traction

group, the mean difference in point C measurement obtained
with cervical traction pre-operatively and intra-operatively
was 1.6 cm (95% CI, 1.2–2.0). The difference between these
two means is statistically significant, p00.0001 (Table 2).

Pre-operative and intra-operative point C measurements
differed by 3 cm or more in 14% of 37 patient data sets in
the traction group compared with 57% of 44 patient data
sets in the non-traction group. This difference is highly
statistically significant with p00.0001. Pre-operative cervi-
cal traction also resulted in a significantly greater proportion
of patients having the same POP-Q point C measurement to
that obtained intra-operatively (24% vs. 7%, p00.027). A
significantly greater number of patients in the traction group
had pre-operative point C measurements within 1–2 cm of
that obtained intra-operatively (62% vs. 36%, p00.021)
(Table 3).

Level of agreement between pre-operative and intra-
operative point C measurements in the traction group was
assessed with Bland and Altman plots (Fig. 2). The level of
agreement between pre-operative point C measurement and
intra-operative point C measurements was better in the
traction group.

In the traction group, the mean VAS pain score without
traction was 1.2 (95% CI, 0.7–1.7) and 3.4 (95% CI, 2.7–4.1)
with traction. The difference in the mean pain scores was
statistically significant, p<0.0001. Of the 39 patients rando-
mised to the traction arm, only one patient received local
anaesthetic spray to the cervix prior to application of the
vulsellum and had significant vaginal burning from the local
anaesthetic spray with a VAS pain score of 10—examination
with traction was not performed and her pain score excluded
from analysis. Six and three patients reported VAS pain scores
of 5 and above 5, respectively, with cervical traction.

a b

Fig. 2 a Bland and Altman plot for pre-operative point C without
traction and intra-operative point C. Solid red line mean difference in
point C measured pre-operatively and intra-operatively, dashed red line
2 standard deviations of the mean. b Bland and Altman plot for pre-

operative point C with traction and intra-operative point C. Solid red
line mean difference in point C measured pre-operatively and intra-
operatively, dashed red line 2 standard deviations of the mean
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Discussion

Our study found that pre-operative examination with cervi-
cal traction correlated substantially better and more accu-
rately reflected point C measured under anaesthesia,
arguably the maximal descent. The mean VAS pain score
recorded in this study was 3 out of 10 where traction was
used and 1 out of 10 in the non-traction group, significantly
higher with traction but a low level of discomfort overall.

Loss of apical support is the most challenging compart-
ment to assess prior to surgery. Several studies have exam-
ined the effects of confounders of pelvic organ descent
measures using the POP-Q system. Silva et al. [10] and
Visco et al. [11] reported that the maximal extent of prolapse
is better demonstrated in the standing position. However,
routine examination on standing may not be necessary if a
good examination in dorsal lithotomy is performed [12],
with the patient confirming the extent of her prolapse and
is able to perform a forceful Valsalva.

Prolapse size differs depending on strength, duration and
number of efforts of Valsalva. Tumbarello et al. [13] dem-
onstrated that 40% of women have at least a 2-cm increase
in prolapse size on dynamic MRI when the Valsalva is
repeated three times in women who had been instructed on
how to perform a proper Valsalva and who had demonstrated
their ability to do so during pelvic examination. Orejuela et
al. [14] reported that, in order to reach maximal organ
descent, Valsalva had to be sustained for an average of
9 s. Orno and Dietz [15] demonstrated on ultrasound that the
Valsalva manoeuvre is frequently accompanied by levator
co-activation.

Gentle traction on the cervix using instruments that are
readily available in most gynaecological outpatient depart-
ments to elicit the maximal uterine descent is a simple and
inexpensive method of assessment of uterine descent. It
eliminates patient position, ineffective Valsalva or levator
co-activation as confounding factors of accurate examina-
tion of the degree of uterine prolapse.

The mean VAS pain score recorded in this study is
significantly higher with examination using traction (3.4
vs. 1.2, p<0.0001). However, the mean pain score recorded
with traction was <5 and in the tolerable range reported by
studies on traditional outpatient hysteroscopy.

One of the deficiencies in our study is that we did not
standardise or measure the degree of traction applied at our
examinations. Even though examiners were randomly allocat-
ed to reduce bias and maintain heterogeneity in the level of
traction applied, they were not specifically blinded. This may
have led to the larger difference between point C measured
with traction pre-operatively and intra-operatively in our
study, compared to 2.3 cm reported by Vierhout et al. [7].

Fullness of the bladder is another reported confounder of
POP-Q measurements. We did not empty the patient’s

bladder prior to pre-operative and intra-operative examina-
tions as the study design is aimed to reflect our clinical
practice. However, all patients were given an opportunity
to empty their bladders prior to entering the anaesthetic
room. Furthermore, a substantial number of our pre-
operative and intra-operative assessments were performed
very close together in timing in women who were fasting for
theatre. We believe that bladder volume would not have
been significantly different between examinations.

In conclusion, examination with cervical traction without
anaesthesia pre-operatively is a simple and acceptable exam-
ination that may aid clinical assessment of uterine descent.
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