Does routine ultrasound change management in the follow-up of
patients with vesicoureteral reflux?
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Introduction: Children with vesicoureteral reflux (VUR) usually
need a renal ultrasound (RUS). There is little data on the role
of follow-up RUS in VUR. We evaluated the impact of follow-up
RUS on the change in clinical management in patients with VUR.
Methods: We prospectively analyzed children with a previous diag-
nosis of VUR seen in the outpatient clinic with a routine follow-up
RUS within 4 months. Variables collected included: demographic
data, VUR history, dysfunctional voiding symptoms and concur-
rent ultrasound findings. Change in management was defined as
addition of new medication, nurse counselling, surgery or further
investigations.

Results: The study included 114 consecutive patients. The mean
patient age was 4.5 years old, mean age of VUR diagnosis was
1.7 years, with average follow-up of 2.8 years. A change in man-
agement with stable RUS occurred in 14 patients, in which the
change included ordering a DMSA in 9, nurse counselling for
dysfunctional voiding in 3, and booking surgery in 2 patients.
Change on RUS was seen in 4 patients. Multivariable analysis
showed that history of urinary tract infection (UTI) since the last
follow-up visit was more significant than RUS findings.
Conclusions: The RUS findings in most patients followed for VUR
remain stable or with minimal changes. The variable showing a
significant effect on change in management in our study was his-
tory of UTI since the last follow-up visit rather than RUS findings.
The value of follow-up RUS for children with VUR may need to
be revisited.

Introduction

Vesicoureteral reflux (VUR) is defined as retrograde pas-
sage of urine from the bladder into the upper urinary tract.!
According to the American epidemiological statistics, 1% of
healthy children experience VUR and 20% to 40% of children

with a febrile urinary tract infection (UTI) experience VUR.>*

Complications of VUR can arise due bacterial infection
of the upper urinary tract, which can increase the risk of
recurrent pyelonephritis, renal scarring and subsequent renal
failure.” The goal of VUR therapy is to prevent UTls and pos-
sible renal injury, while follow-up management is focused
on identifying early signs of anatomical and functional renal
abnormalities.

According to the 2010 American Urology Association
(AUA) Clinical Practice Guidelines, annual physical exami-
nation, including blood pressure monitoring, height and
weight measurements, as well as urinalysis for proteinuria
and bacteriuria, is recommended for all children with VUR
until its resolution.> Based on panel consensus reports for
follow-up imaging of VUR, RUS is recommended every
12 months to monitor for renal growth and the presence
of parenchymal scarring, while voiding cystourethrogram
(VCUQG,) is recommended every 12 to 24 months.®

In patients with VUR, RUS is a cheap and non-invasive
adjunctimaging modality to detect abnormal renal size, gross
renal scarring, obstruction and the presence of hydronephro-
sis.2 However, the value of follow-up RUS for reflux-related
renal scarring has not been well-established. Currently, there
is no standard imaging protocol for the follow-up of patients
with VUR, and practices can be quite variable.® Since there
is limited data on whether abnormal follow-up RUS findings
alter management plans in children with VUR, we evaluated
the impact of follow-up RUS on change in clinical manage-
ment in patients with VUR.

Methods

The study was approved by the research ethics committee
and patient consent was obtained via the respective parents.
We evaluated 100 consecutive patients with previous diag-
nosis of VUR followed with routine RUS in the outpatient
clinic between November 2010 and February 2011. Since
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there is evidence to show the benefit of follow-up RUS post-
surgical correction of VUR to rule out ureteric obstruction,
prior surgery was an exclusion criteria.”®

The RUS was performed and interpreted at the Hospital
for Sick Children in Toronto, Ontario, Canada by a pediatric
radiologist. The variables collected included demographic
data (age, gender and length of follow-up), VUR history,
VUR grade, previous renal scars, number of previous UTIs,
and UTls since last visit, dysfunctional voiding symptoms,
and concurrent ultrasound findings (i.e., renal growth,
change in the grade of hydronephrosis or presence of new
renal scarring).

Change in management at the time of visit was defined
as the prescription of new medication, restarting antibiotic
therapy, nurse counselling for voiding dysfunction, planned
surgery, or further investigations, such as dimercaptosuccinic
acid (DMSA) scan.

On RUS, change was defined as change in the grade
of hydronephrosis, as outlined by Society of Fetal Urology
Hydronephrosis Grading System, or the presence new renal
scarring.'”

Results

Our analysis included a total of 100 consecutive patients.
The mean age was 4.5 years old and the mean age of VUR
diagnosis was at 1.7 years. The mean VUR grade of the
children in our study was 3 (based on initial VUR diagnosis).
On average, children were followed for 2.8 years. In total,
22 patients had documented voiding dysfunction. Bilateral
VUR was present in 54 patients, and renal scars were pres-
entin 27 out of 68 patients who had a previous DMSA scan
performed.

Since the last follow-up visit, 16 patients had UTlIs. Of these
16 patients, the mean grade of VUR was 2.8 and they had
stable RUS findings; 14 (87.5%) patients had a change in
management (9 needed a DMSA scan, 3 nurse counselling
for dysfunctional voiding and 2 needed surgery). Change
on RUS was observed in 4 patients (3 with worsening grade
of hydronephrosis and 1 with suspected new scars). One of
these patients received change in management in the form
of repeat DMSA scan to look for worsening renal scars.

When multivariable analysis for influence on change in
follow-up management was conducted, only the history of
UTI since the last follow up visit was found to be significant
(p < 0.001).

Discussion

Routine follow-up RUS is commonly performed in children
with VUR because of its simplicity, ability to detect large
renal cortical defects, as well as renal size asymmetry." It is
a non-invasive and non-ionizing imaging modality, which

allows for quick quantitative assessment of the gross renal
anatomy. However, RUS is not sensitive for detecting mild
to moderate renal cortical abnormalities consistently.'-™
Currently, there is a lack of accepted standardized imaging
protocols for follow-up of patients with VUR in the United
States.® In addition, physician compliance with VUR treat-
ment and follow-up guidelines are poor.''® The existing
variability in clinical practice guidelines indicates a lack of
uniform practice recommendations. There is also paucity in
evidence with regards to outcomes associated with different
follow-up imaging protocols.

The AUA’s recommendations regarding follow-up RUS
in children with VUR are based on a panel consensus that
ongoing assessment of renal growth is important in patients
with VUR.® The suggestion is based on a premise that renal
growth is a marker of renal health, and the presence of gross
renal scarring should be detected by follow-up ultrasonogra-
phy.> In our study, 96 out of 100 consecutive patients with
established VUR had a stable follow-up RUS. Four patients
had visible change on follow-up RUS and subsequently
underwent change in management. Sixteen patients had sta-
ble RUS findings and the change in clinical management for
this group was solely influenced by a history of UTl since the
last visit. Overall, we have demonstrated that, in a small het-
erogenous population of children with variable VUR grades,
follow-up RUS has remained stable. Screening for UTIs had
a greater impact on a urologist’s clinical decision-making.

In children with VUR, renal scarring and subsequent risk
of reflux nephropathy are associated with UTIs, high VUR
grade and abnormal lower urinary tract function.'” The odds
ratio of renal scarring with acute episode of pyelonephritis
in children with VUR is 2.8." In a study conducted by Lowe
and colleagues, the authors showed that the yield of follow-
up RUS in children with a UTI, low-to-medium grade VUR,
and normal initial RUS, has little impact on clinical manage-
ment.'® Evidence to support the use of RUS in VUR is in the
setting of initial workup of children with febrile UTl and VUR
diagnosis alongside VCUG and DMSA.”%'? Additionally,
RUS is beneficial as a follow-up imaging modality at dis-
charge and 4 to 6 weeks post-surgical correction of VUR to
screen for ureteral obstruction.””

The approximate cost of abdominal ultrasound in Alberta
is $150 based on a cost to interpret the result by a pedi-
atric radiologist. There are additional indirect costs, such
as parental time off work, hospital parking and ultrasound
technician time, which are more challenging to measure.
In comparison, Charbonneau and colleagues conducted
a study in the Unisted States. Authors estimated a $7 bil-
lion annually savings by hypothetically eliminating follow-
up RUS of uncomplicated ureteral re-implantation beyond
1 year postoperatively.?® By potentially limiting the number
of follow-up RUS on children with VUR, we could achieve
significant savings for our healthcare system.

E468 CUAJ @ July-August 2013  Volume 7, Issues 7-8



Our study has several major limitations. The analysis was
performed on only 100 patients with variable age, variable
VUR grades and were not followed up over a uniform time
interval. We were also only able to show one observation
over a 4-month study interval. To better understand the
impact of follow-up RUS on specific grades of VUR, we
should conduct the study on larger sample size, and separate
groups of children with uniform VUR grades followed over
a longer uniform time interval.

The proponents of RUS argue that there is potential benefit
of small and portable bedside RUS for screening kidneys
to reduce formal ultrasound referral volume and provide
quick bedside assessment of the urinary tract.?'?? However,
the impact of such interventions on clinical management of
children with VUR remains speculative and unclear.

Conclusions

The RUS findings in most patients followed for VUR remain
stable or with minimal changes. The only major variable
showing a significant effect on change in management in
this prospective analysis was a history of UTI since last
visit, which reflects that clinical decisions were based on
recent history rather than RUS findings. In an era of restricted
resources, coupled with the limitations of RUS, the value
of follow-up RUS for children with VUR may need to be
revisited.
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