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Abstract

Background: Uroflowmetry is a minimally invasive test for the initial assessment of voiding disorders. Due to its practicality,
it is considered a screening tool in the evaluation of such conditions. The evaluation of uroflowmetry curve patterns can, however,
generate inter-observer disagreement.

Objective: To assess the degree of interobserver agreement in the interpretation of uroflowmetric flow curves of adult patients.

Results: One hundred and thirteen exams were analyzed. Unanimous agreement in curve interpretation was observed in 66
exams (58%) (p=0.0043). Graphic curves with the highest rates of inter-observer concordance were the bell-shaped (66%) and
plateau (11%) curves. Among the uroflowmetry tests with interobserver disagreements (47 tests - 42% of the sample), 85%
obtained agreement between two researchers (p=0.0001). In these cases, the graphic curve patterns with the most concordance
remained the same: bell-shaped (56%) and plateau (13%).

Conclusion: Although we understand that uroflowmetry is still very useful to identify patients for whom more invasive
tests are indicated, we believe that better standardization of curve assessment is necessary for greater objectivity and to reduce
interpretation biases. In our study, urologists’ experience and dedication to urodynamic study did not affect interobserver agreement
in the interpretation of uroflowmetry curves.
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Introduction

have shown considerable rates of interobserver variability in the
evaluation of such curves [2,3]. Our study aimed to assess the degree
of interobserver agreement in the interpretation of uroflowmetric
flow curves of adult patients.

Uroflowmetry is a minimally invasive test for the initial
assessment of voiding disorders. Due to its practicality, it is
considered a screening tool in the evaluation of such conditions.
Many urologists dedicate their clinical practice to urodynamic

diagnosis, using uroflowmetry as a complementary exam during Materials and Methods

outpatient consultations [1]. The evaluation of uroflowmetry curve . .
p [1] y After approval by the local Ethics Committee, uroflowmetry

atterns can, however, generate inter-observer disagreement. . -
P ’ ' 8 § tests performed by the Department of Urodynamics and Voiding

Different examiners may assess the same uroflowmetric curve as
having either the “tower” or “bell-shaped” configuration, due to
the subjectivity of interpretation. There are still no standardized,

Dysfunction, using the latest version of Dynamed™ urodynamic
equipment (Dynamed™, Sdo Paulo, Brazil), were randomly selected

using computerized means. The selected exams were presented to

objective, or quantitative criteria for classifying flow curves. . . .
) d ymng three senior urodynamic experts, each having completed more than

Clinical studies, conducted primarily in the pediatric population,
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4000 exams over a minimal 10-year timespan. After interpretation
of the curves, results were evaluated by a fourth researcher who
was blinded to the names of the urologists who classified the flow
curves. A comparative analysis among groups was conducted using
the student’s t-test for continuous data and the Mann-Witney test

Results
Table 1: Patient demographic data.

for categorical data, using a standard significance value of p< 0.01.
Statistical analysis was performed using a commercially available
data analysis program, GraphPad Prism ™ , version 5 (La Jolla, CA,
USA).

Male Female
74 (64%) 39 (36%)
Age (Average) Age (Range)
59 19-81
Caucasians Afro-Descendents
44 (39%) 69 (61%)

Table 2: Agreement in curve interpretation and graphic curve patterns with the most concordance.

Agreement in curve interpretation %
Agreement between the 3 urologists (Unanimous agreement) 58%
Agreement between 2 urologists 34%
Disagreement between the 3 urologists 8%

Graphic curve patterns with the most concordance %
Bell-shaped 66%
Plateau 11%
Others 23%

One hundred and thirteen exams were analyzed. Patient
demographic data and other results are shown in Tables 1&2,
respectively. Unanimous agreement in curve interpretation was
observed in 66 exams (58%) (p=0.0043). Graphic curves with the
highest rates of inter-observer concordance were the bell-shaped
(66%) and plateau (11%) curves. Among the uroflowmetry tests
with interobserver disagreements (47 tests - 42% of the sample),
85% obtained agreement between two researchers (p=0.0001). In
these cases, the graphic curve patterns with the most concordance
remained the same: bell-shaped (56%) and plateau (13%).

Discussion

Urodynamic graphs are essential in the evaluation of voiding
function. Curves are directly influenced by the contractility
of the detrusor muscle, abdominal effort, coordination of the
pelvic musculature, and anatomic obstructions. Consequently,
the International Children’s Continence Society (ICCS) updated
the standardized nomenclature used in the management of
voiding function in 2016. The ICCS report described five types of
urinary flow curves: bell-shaped, tower, staccato, interrupted,
and plateau [4]. Gammie et al. have asserted that although the
utility of urodynamic patterns in the diagnosis of lower urinary
tract disorders has been empirically validated, greater clarity and
consistency in the description of such voiding graphics are needed
[5]. Furthermore, good technique and systematic analyses of results

are essential to ensure the diagnostic accuracy of uroflowmetry.5,6
Better definitions for urinary flow time are also needed. The
International Continence Society (ICS) considers flow time as
“the time when measurable urinary flow actually occurs”, without
defining “measurable” [6]. Such variations can change the graphic
flow pattern, depending on the demarcation of beginning and end
milestones.

A 2007 Italian study evaluated interobserver concordance in
the visual assessment of uroflowmetry plots. The agreement was
satisfactory in the evaluation of normal flow curves but varied
widely in the interpretation of abnormal patterns [7]. The report
also commented on the variability of examiner profiles. In addition
to experience, the degree of dedication to urodynamic practice
increases the rate of interobserver agreement. Diagnoses provided
by “pure urodynamicists” (those with greater experience with more
invasive urodynamic tests) exhibit higher rates of intraobserver
agreement. Urologists with more than 10 years of dedication
to urodynamic diagnosis have displayed greater interobserver
concordance than those who have dedicated 5 to 10 or less than
5 years to urodynamic testing [8]. However, our study showed
that just over half of the flow curves yielded complete agreement
among the three examiners, even though the evaluators had
extensive experience, each with more than 10 years of urodynamic
practice. The first studies to question the role of subjectivity
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in the interpretation of urinary flow graphs date from the late
1970s [9]. Consequently, measures to increase the objectivity of
uroflowmetry have already been proposed by the ICS, and include
the use of maximum flow values, flow-volume nomograms, multiple
uroflowmetric measurements, and electroneuromyography. In
agreement with the conclusions of other investigators, we believe
that quantitative indicators must be developed to standardize the
interpretation of abnormal uroflowmetric curves, thus reducing
the subjectivity of graphic interpretation.

Conclusion

Although we understand that uroflowmetry is still very useful
to identify patients for whom more invasive tests are indicated, we
believe that better standardization of curve assessment is necessary
for greater objectivity and to reduce interpretation biases. In our
study, urologists’ experience and dedication to urodynamic study
did not affect interobserver agreement in the interpretation of
uroflowmetry curves.
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