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Abstract

Objective: To evaluate the correlation between postvoid residual urine volumes assessed by transvaginal

ultrasonography and by catheterization in women that had pelvic floor dysfunction.

Methods: Measurement of postvoid residual urine volume was performed in 78 women who presented with pelvic
floor dysfunction at the Urogynaecology Clinic, Ramathibodi Hospital. Transvaginal ultrasonography was used to
measure three diameters of the bladder in two perpendicular planes. Postvoid residual urine volumes were calculated
using the formula “postvoid residual volume = (height x width x depth) x 0.7” and these volumes were compared

with those obtained from catheterization in each patient.

Results: Pelvic organ prolapse, stress urinary incontinence and mixed urinary incontinence were found in 53.8%,
46.2% and 41.0% of women, respectively. The postvoid residual urine volumes assessed by transvaginal
ultrasonography were significantly correlated with the catheterized urine volumes. These two methods had high
correlation coefficient of 0.99 (P <0.001). The mean difference of bladder volume from the two assessments was

6.02 ml (95% CIL, 7 - 19)

Conclusions: The transvaginal ultrasonography is a non-invasive technique that has high correlation with
catheterized urine volume when was used to assess postvoid residual urine volumes in women with pelvic floor

dysfunction.
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Introduction

Female pelvic floor dysfunction is a term applied
to a wide variety of clinical conditions, including
urinary incontinence, anal incontinence, pelvic organ
prolapse, sensory and emptying abnormalities of the
lower urinary tract, defecatory dysfunction, sexual
dysfunction and chronic pelvic pain syndromes'. From
the study among 4,103 women in USA with mean age
of 56.5 + 15.8 years, the prevalence of stress urinary
incontinence was 15%, overactive bladder 13%, pelvic
organ prolapse 6%, anal incontinence 25% and 37% for
any one or more disorders’. The pelvic floor relates to
more than one organ system, so dysfunction of the
pelvic floor influences different functions at the same
time. Moreover, the correlation of lower urinary tract
dysfunction and pelvic organ prolapse was shown in a
previous study’.

Post void residual (PVR) urine volume is defined
as volume of urine left in the bladder at the completion of
micturition®. In a patient that comes with pelvic floor
dysfunction, PVR volume measurement is a simple test
that can easily be performed in the primary care setting to
provide useful information to guide patient care’”.
According to the standardization of terminology of lower
urinary tract function recommendation by international
continence society, residual urine is commonly
estimated by catheter, radiography, ultrasonography
and radioisotopes®. Urinary catheterization has long
been thought to be the gold standard in determining an
accurate postvoid residual urine volume, but it carries
the risk of infection, traumas to the urethra and may lead
to urinary retention from urethral stricture”"’. Several
studies have investigated the value of bladder ultrasound
for this purpose. Ultrasonography is safe, non-invasive
and reliable; may detect intravesical abnormalities such
as tumor, calculi, diverticular and unlimited
repeatability''. The several mode of ultrasonography'**
have been used to measure residual urine such as two-

and three-dimentional ultrasound" or bladder scan'®"®.

Both transabdominal'” and transvaginal ultrasonography
give reasonable bladder volume assessment™ ' and
could be used interchangeably in the postpartum
women’’. Transvaginal ultrasonography is more
appropriate in the patient with pelvic floor dysfunction
because it can provide a clear bladder image, can
evaluate the wide range of bladder volumes, and it is
more accurate in the measurement of postvoid residual

14,23 .. .
. In addition, it can evaluate

urine at lower volumes
pelvic structures at the same time. However, there is no
data regarding transvaginal sonography in the
assessment of postvoid residual urine volumes in
women with pelvic floor dysfunction.

This cross-sectional study was designed to evaluate
the correlation between postvoid residual urine volumes
assessed by transvaginal ultrasound and by catheterization

in women that had pelvic floor dysfunction.

Materials and methods

This study was conducted in the Urogynaecology
Clinic, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand. The study protocol was approved
by Committee on Human Rights Related to Researches
Involving Human Subjects, Faculty of Medicine,
Ramathibodi Hospital, Mahidol University. The patients
who presented with pelvic floor dysfunction according
to the standardization of terminology of pelvic floor
muscle function and dysfunction' at the Urogynaecology
Clinic, Ramathibodi Hospital and had willingness to
participate in the study were recruited. The written
informed consent was obtained from each patient before
entering the study. Exclusion criterion included the
patient that could not be inserted with transvaginal
ultrasound transducer.

The sample size was derived from the previous
study of Goode PS, et al.” and a sample of 68 patients
was required for a 95% confidence interval. The patients
who met the inclusion criteria were enrolled into the

study. Atthe initial visit, informed consent was completed.



Demographic data and medical history were collected.
Each patient was asked to empty her bladder and then
transvaginal ultrasonography was done to measure
three dimensions of bladder and to detect pathology of
genital tract by the principal investigator who was
standardized according to intra-observer variations.
From the three measurements in the same patient, the
calculated volume of residual urine was not statistically
different. The investigator was blinded to all the
demographic data and medical history of the patients.
An ALOKA SSD 1000, real time ultrasound machine
with a 11 MHz vaginal transducer was used for the
ultrasound scan. A trained nurse inserted an intermittent
urethral catheter to measure the residual volume of
urine. All of these processes were performed within 10
minutes to avoid an artificially elevated result because
of diuresis. The amount of the postvoid residual urine
volume (PVRUV) in the bladder was estimated by
measuringthe following parameters intwo perpendicular
planes and three diameter of the bladder was measured™.
Then, it was calculated using the formula of Poston 1J,
et al., which was:

PVRUYV = (height x depth x width) x 0.7

Heightis the greatest superoinferior measurement
(cm), depth is the greatest anteroposterior measurement
(cm) and width is the maximum transverse diameter
(cm). This formula has been used routinely in the
Urogynecology Clinic, Ramathibodi Hospital.

The baseline demographic data, postvoid residual
urine volume, possible associated factors in retention of
urine and pelvic floor dysfunction conditions were
analyzed. STATA was used for statistical analysis.
The Pearson correlation coefficient was determined to
test the strength of correlation of the transvaginal
sonography and catheterized urine volume. Student’s

paired ¢ test was used to determine the mean difference
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between the postvoid residual urine volume obtained by
catheterization and transvaginal sonography. Finally,
to verify and compare the accuracy of the two methods,
a reliability analysis (intraclass correlation coefficient)
was performed. Value of P < 0.001 was considered

statistically significant.

Results

There were 84 patients who were screened and
78 patients were recruited into this study. The mean age
was 54.5 = 7.9 years and mean body mass index was
25.3 + 3.2 kg/m’. The parity ranged from 0 to 6 with a
median of 2. The type of pelvic floor dysfunction are
further described in Table 1. Among 42 patients with
pelvic organ prolapse, 25 patients (32.1%) had stage I,
9 patients (11.5%) had stage IV and 8 patients (10.3%)
had stage II and III.

The mean postvoid residual urine volume was
25.54 £ 49.06 ml on transvaginal sonography and 31.56
+ 48.53 ml on catheterization. The calculated volume
using transaginal sonography was significantly correlated
with estimated volume obtained from catheterization
(r=0.99, P<0.001) (Figure 2). The mean difference was
6.02 ml (95% CI 7 - 19) (Figure 3).

Fourteen patients (17.9%) had postvoid residual
urine volume more than or equal to 50 ml. on
catheterization, transvaginal sonography could identify

in 12 patients (85.7% of all abnormal cases). The postvoid

Table 1 Types of pelvic floor dysfunction (N = 78)

Characteristic n (%)

Pelvic organ prolapse 42 (53.8)
Stress urinary incontinence 36 (46.2
Urge urinary incontinence 1(1.3)
Mixed urinary incontinence 32 (41.0)
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Figure 1 Measurement of bladder using transvaginal ultrasonography
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Figure 2 Correlation of postvoid residual urine volume by catheterization and transvaginal sonography
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Figure 3 Mean difference of catheterized and transvaginal sonographic (TVS) postvoid residual urine volumes



residual urine volume from catheterization and
transvaginal sonography significantly correlated in
pelvic organ prolapse stage I (» = 0.83) and stage IV
(r=10.99), stress (= 0.99) and mixed (» = 0.99) urinary
incontinence groups with the mean difference 4.97 ml
in pelvic organ prolapse stage 1 (95% limit of agreement
-6.22 - 16.16), 6.20 ml in pelvic organ prolapsed stage
IV (95% limit of agreement -15.17 - 27.57), 5.57 ml in
stress urinary incontinence (95% limit of agreement
-7.85-18.99) and 6.56 ml in mixed urinary incontinence

(95% limit of agreement -7.04 - 20.16).

Discussion

Although, ultrasound measurement of bladder
volume has been used as an alternative to catheterization
for the past 30 years, there is no study about transvaginal
sonographic measurement of postvoid residual urine
volume in pelvic floor dysfunction women. This study
showed high correlation coefficient in postvoid residual
urine volume that was measured by transvaginal
sonography and urethral catheterization.

Transvaginal sonography has been used widely,
useful in office setting, cheap, and can be used by
general practitioners and specialists. Transvaginal
approach is more advantageous than transabdominal
approach in pelvic floor dysfunction women because in
this group, the patients usually have some degree of
pelvic organ prolapse that may distort the shape of the
bladder and make it difficult to clearly see the bladder
edge. The formula used to calculate the bladder volume,
obtained from the study of Poston 1J, et al. is easy to
calculate at bedside, not complicated and was proved

from this study that has high correlation coefficient in
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pelvic floor dysfunction women, too. It is generally
agreed that a postvoid residual volume level less than 50
ml is normal®*'. The study found that, in the patient that
catheterized urine volume is close to 50 ml. Transvaginal
sonography cannot distinguish abnormal from normal
volume because the calculated volume from transvaginal
sonography is less than the catheterized volume. In
other patients that had abnormal postvoid residual urine
volume (range 62 - 289 ml.), transvaginal sonography
could identify the abnormality. The explanation of this
may be that, in two patients that catheterized volume
close to 50 ml had pelvic organ prolapse stage IV,
therefore, distortion of bladder shape could interfere
with the sonographic view. However, the correlation
analysis found that transvaginal sonography yielded the
better result than the previous studies'™ ' ' *.

The strength of this study is by means of all
sonographic measurements were performed by a single
investigator who was already standardized according to
intra-observer variation. The limitation of the present
study may be a small sample of patients, further studies
with larger sample size are warranted. The notable
results of this study could be helpful in reassuring the
use ofasimple, non-invasive and safer bedside technique
in PVR evaluation in women with pelvic floor

dysfunction.

Conclusion
Transvaginal sonography is a non-invasive
technique that has high correlation with catheterized urine
volume when was used to assess postvoid residual urine

volume in the patients with pelvic floor dysfunction.
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