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Abstract

Introduction: Uroflowmetry (UF) is frequently employed in daily
pediatric urology practice for diagnostic and follow-up purposes.
We assess the utility and cost-effectiveness of UF in the manage-
ment of patients seen at a tertiary care centre.

Methods: We retrospectively reviewed the charts of consecutive
patients who had a UF between January 1, 2010 and March 31,
2010. We collected data on demographics, diagnosis, UF param-
eters and the impact of the UF on management. The impact on
management was defined as indication for surgery, introduction
of new medications and bladder retraining based on clinical and
UF findings.

Results: In total, 524 patients were included in the study. In 63
(12%) patients, UF was performed as part of the evaluation at
the first clinic appointment. The most common diagnoses were
voiding dysfunction (VD) 41%, hypospadias 26%, vesicoureteric
reflux (VUR) 16%, monosymptomatic nocturnal enuresis (NE) 8%,
posterior urethral valves 5% and meatal stenosis (MS) 4%. In the
VD group, UF contributed to a management decision in 25.2%
of patients. In the MS group, surgical intervention was based on
symptoms and supported by the UF in 41% of patients; in the
PUV group, 50% of patients demonstrated high (>20 cc) post-void
residual, which aided in management decisions. In contrast, there
were virtually no changes in management supported by the UF
in the NE, VUR and hypospadias groups. Overall, UF parameters
had a direct influence in the management decisions in only 67
(12.8%) patients. Nonetheless, a repeat test was ordered for 44.5%
of patients.

Conclusions: In an era of financial restraints and in a busy ter-
tiary pediatric urology practice, judicious use of UF for specific
indications may translate into a more cost-effective use of time
and resources. As expected, patients with VD were the ones that
benefited most from the test, as did patients with symptomatic MS
and PUV.

Introduction

Uroflowmetry (UF) has become a universal investigation
that affords urologists a simple, safe, inexpensive and non-
invasive way of measuring and recording the urinary flow
rate throughout micturition. UF is useful as a screening tool
in select patients for more complex urodynamic testing and
is an objective method to determine response to treatment of
lower urinary tract disorders."? The International Continence
Society (ICCS) has attempted to standardize certain objective
measurements to be recorded during uroflowmetry, includ-
ing flow curve pattern, maximum flow rate, average flow
rate, flow time, voided volume and time to maximum flow.?
UF is frequently used in daily pediatric urology (PU) practice
for diagnostic and follow-up purposes.

UF has been traditionally used in the voiding dysfunc-
tion (VD) population and following hypospadias repairs,
but other indications for its use have been described.? For
instance, since the diagnosis of VD in children may be
challenging to the urologist, UF has been used in conjunc-
tion with clinical data, including the history and physical
examination, to identify and help treat children with VD.
Hypospadias repairs may be also associated with meatal
or urethral obstruction with no other apparent symptoms.*
Thus, some studies have emphasized the role of urinary flow
rate for the functional evaluation in children with hypospa-
dias to detect asymptomatic strictures.””

In the era of restricted resources in a busy pediatric urology
practice, the routine use of UF should be re-evaluated and
used selectively. In this study our goal was to evaluate the use
of UF in a busy pediatric urology practice and to try to improve
and use it for specific patients in a cost-effective fashion.

After institutional ethics board approval, we performed a ret-
rospective chart review of all UFs done without electromy-
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ography (EMG) consecutively from January 1, 2010 to March
31, 2010. All patients had UF as part of their pediatric urology
clinic appointment and available clinical information from
the same date was included. Demographics, diagnosis, UF
parameters (i.e., voided volume, maximum flow rate, post-
void residual (PVR) and the shape of the curve) and impact
of the UF on management were collected. The impact on
management was defined as altering intervention, such as the
need for surgery, introduction of new medications, bladder
retraining or biofeedback and any change in follow-up strat-
egy based solely on clinical and UF findings. We also ana-
lyzed the average cost of each UF and the non-contributory
studies. There were no exclusion criteria and we included all
the performed UF over the 3-month period in the analysis.

In total, 524 patients (313 male, 211 female) were included
in the study. The mean age was 8.2 + 3.9 years. In 63
(12%) patients, UF was performed as a part of the initial
clinic evaluation. UF was done for the following clinical
entities: VD in 215 (41%), post-hypospadias repair in 136
(26%), meatal stenosis (MS) in 21 (4%), nocturnal enuresis
in 42 (8%), posterior urethral valves (PUV) in 26 (5%) and
vesicourethral reflux (VUR) in 84 (16%) (Fig. 1).

In the VD group, UF altered the management decision
in 25.2% of patients. In the MS group, surgical interven-
tion was based on symptoms and supported by the UF in
41% of patients; in the PUV group, 50% of patients dem-
onstrated high (>20 cc) PVR which helped in management
decisions, which included further investigation (like voiding
cystogram or cystoscopy), medical (like alpha-blockers) or
surgical intervention.

In contrast, there were virtually no changes in manage-
ment supported by the UF in the NE or VUR group. In fact,
only 2 patients (1.9%) in the post-hypospadias repair group
had surgery indicated based on UF findings coupled with
symptoms, despite the finding of a prolonged or flat flow
curve in 54% of patients in this group. Overall, UF param-
eters had a direct influence in management decisions in only
67 (12.8%) patients. Nonetheless, a repeat test was ordered
for 205 out of the remaining 457 patients (44.5%).

Discussion

The UF test has gained wide acceptance as the initial screen-
ing tool to evaluate voiding function in children because
it is simple, non-invasive and inexpensive.® The test is not
without its limitations and relies on careful clinical interpre-
tation by a trained urologist. The test should be done in fully
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Fig. 1. Distribution of cases with uroflowmetry. PUV: posterior urethral valves; VUR: vesicoureteric reflux; VD: voiding dysfunction.
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toilet-trained children with adequate voided volume (>50%
of the expected bladder capacity) to generate adequate curve
and improve the accuracy and the reliability of the inter-
preted test. Clinically useful UF parameters include flow rate
(maximum and average), the flow rate curve shape, voided
volume and the PVR. Currently, there is a lack of accepted
standardized normal values for the measured UF parameters
in children as most publications in the pediatric popula-
tion contain wide age ranges and combine both genders.*2
There is also little evidence with regards to the usefulness
and effectiveness of UF for different conditions in children.'

UF has been used commonly in patients with VD and
postoperative hypospadias and our data support these indi-
cations. Diagnosis of VD in children can be a challenge to
pediatric urologists. Urodynamic examination is generally
one of most reliable tests, but also the most invasive tool to
detect pelvic floor disorders and detrusor overactivity. UF
is a non-invasive version of the urodynamics studies, which
can be added to the constellation of clinical data to identify
and treat VD in children with the least possible trauma to
the child. Schewe and colleagues found that full urodynamic
testing is of limited value in the diagnosis of VD in children,
and may lead to treatment decisions in only 7% of patients."*

Evaluating long-term results of hypospadias repairs is
important because the operation is usually performed early
in life and the long-term results are sometimes unknown. UF
is traditionally used to evaluate the functional results follow-
ing hypospadias repair in addition to the history and physical
exam to diagnose any obstruction related to the initial sur-
gery. No study has linked UF findings to symptoms, if any,
although a number of authors commented that patients with
peak flows <5th percentile were not further investigated for
the lack of symptoms. Multiple studies showed that plateau-
shaped curve and/or low peak flow rates after hypospadias
repair does not indicate urethral obstruction.>”'> However,
until long-term follow-up studies clarify the significance
of abnormal UF, the significance of these studies remain
uncertain. In MS and PUV patients, the UF is a good adjunct
test at the time of diagnosis. The long-term follow-up for
these patients is important, but the need for routine UF is
unknown. The need for routine UF post-hypospadias repair,
MS and PUV in asymptomatic children during follow-up
is questionable, but may aid in decision-making for symp-
tomatic patients.

In the current study we reviewed the use of UF over a
3-month period. UF contributed to management decisions
in symptomatic VD, MS and PUV patients. In contrast, there
were virtually no changes in management supported by the
UF in the NE, VUR and asymptomatic hypospadias patients.
Although UF is routinely done for hypospadias patients dur-
ing their postoperative follow-ups, only 2 patients (1.9%)
in the post-hypospadias repair group had surgery indicated
based on UF findings coupled with symptoms. Overall, UF
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parameters had a direct influence in the management deci-
sions in only 67 (12.8%) patients. Nonetheless, a repeat
test was ordered for 205 out of the remaining 457 patients
(44.5%).

At our institution, we see about 190 patients per week.
During the 3-month period we did a total of 524 UF stud-
ies, which meant we did about 11 UFs per clinic. The
approximate cost of a single UF study at our center is
about $36.45 CAD per study. The time needed to com-
plete each study (given that patient is ready [full bladder]
is about 5 minutes. The time commitment of the nursing
staff is an average of 55 minutes per week. The cost of non-
contributory studies during the 3-month study period was
$16 657.65 CAD, keeping in mind that there are additional
indirect costs, such as prolonged waiting time and the need
for multiple attempts.

Our study has several limitations. Firstly, the retrospective
cross-sectional design had a limited ability to portray the
actual indication for the UF. Our conclusions were drawn
based on a snapshot that may not have taken into account
more complex issues involved in the decision to perform
the test; moreover, the time of the UF in the course of the
management was variable. Secondly, there was significant
variability in age, gender and diagnosis and this may have
skewed the data in an unpredictable way. Nonetheless, we
found an overutilization of UF, which is important to take
into consideration, especially in terms of planning for judi-
cious use of resources at a tertiary care centre.

Conclusion

In an era of financial constraints and in the context of a busy
tertiary pediatric urology clinic, the judicious use of UF may
translate into a more cost-effective use of time and resources.
As expected, patients with VD were the ones who benefited
most from the test, as did patients with symptomatic MS and
PUV. Patients seen for NE and VUR may not need a UF at
all. Despite being frequently abnormal, UF in asymptomatic
patients post-hypospadias repair had a limited impact on
management and should be done for symptomatic patients
only. We believe that the non-invasive nature of the UF
made it a very popular test to identify subclinical bladder or
uretheral issues; it is very possible that patients with normal
UF were discharged based on a normal test. We currently
have changed our practice and adopted a very selective UF
testing and we hope in future studies to show that this new
criteria for UF testing has a higher yield to identify patients
with emptying problems.
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