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Urinary tract infections (UTI), among the most common in-
fections in childhood, are important to recognize and treat
because pyelonephritis carries a risk of permanent renal injury.
Parenchymal scars are observed in 10–15% of patients with
first episode of UTI [1]. Since vesicoureteral reflux (VUR)
and bladder bowel dysfunction (BBD) are important risk fac-
tors for recurrence of UTI, evaluation following an episode of
UTI focuses on detecting such ‘at-risk’ patients. Based on the
performance and timing of ultrasonography, voiding
cystourethrogram (VCUG) and dimercaptosuccinic acid
(DMSA) scan, two approaches to evaluation are convention-
ally recognized [2]. While ultrasonography rules out signifi-
cant structural malformations and gross pelvicalyceal or ure-
teric dilatation, it has low sensitivity for VUR. Hence, the
‘bottom-up’ approach, which intends to detect all VUR, relies
on performing VCUG, followed by DMSA in those with
VUR. In contrast, the ‘top-down’ approach recommends ul-
trasonography and DMSA during acute infection, limiting
performance of VCUG to patients in whom DMSA suggests
pyelonephritis. While the former approach is more often fea-
sible, cost-effective and sensitive, it involves the discomfort
associated with urinary catheterization. On the other hand, the
‘top-down’ approach is limited by cost and lack of availability
of DMSA, significant inter-observer variability in its
reporting, higher exposure to radiation than with VCUG,
and low sensitivity in detection of VUR [2]. Diagnosis of
VUR by direct radionuclide cystography, magnetic resonance
urography or contrast-enhanced voiding cysto-ultrasonogra-
phy, while promising, is yet to find application in current
algorithms [2].

The study by Balestracci et al., published in this issue of the
Journal, evaluated the efficacy of a modified ‘top-down’

approach [3]. Similar to the recommendations of the Indian
Society of Pediatric Nephrology [4], they delayed DMSA to
detect scarring as a consequence of pyelonephritis, and pro-
pose it as an alternative to VCUG in detecting high-grade
VUR. Retrospective review of records, for children older than
3 y who underwent all three procedures during evaluation of
UTI, found that an abnormal delayed DMSA scan, observed
in 57.6% patients, predicted all grades of VUR with 93%
sensitivity and 75% specificity. An abnormal DMSA scan
was strongly associated with high-grade VUR; all patients
with the latter had abnormal DMSA [3]. Compared to these
results, delayed DMSA had satisfactory but lower sensitivity
(83% and 87% vs. 93%) in detecting high-grade VUR in two
studies [5, 6]. Selection bias might plausibly explain the
strength of association in the present report, as patients with
high-grade VUR, and therefore, those at risk of scarring, are
the ones most likely to have undergone all three investiga-
tions. The high proportion of girls in the present study, as
compared to previous reports [5, 6], might have altered the
prevalence of abnormal scintigraphy. Further, as the scan was
delayed by almost one year from the occurrence of the first
febrile UTI, a proportion of patients, particularly those with
high grade VUR, might have had another episode of UTI in
the interim, thus increasing the prevalence of, and strengthen-
ing the association of VUR with, scarring.

Delayed DMSA scan is expected to be less sensitive and
more specific than acute phase scintigraphy in detecting high-
grade VUR, as the former detects permanent parenchymal
injuries that are expected to be more frequent in this category
of patients. A systematic review by the Cochrane Renal Group
reported satisfactory sensitivity (93%) but moderate specific-
ity (44%) for the acute DMSA scan in identifying high-grade
VUR [7]. However, enthusiasm in advocating DMSA univer-
sally for all children with their first febrile UTI should be
tempered by considerations listed previously. While delayed
DMSA scan seems useful in screening for high grade VUR in
patients presenting late after a febrile UTI, delaying DMSA
for several months while deferring VCUG and interventions
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for prevention of UTI in patients with potentially high-grade
VUR might not be prudent and risks further infections.
Further, delayed DMSA is unlikely to detect all patients with
high-grade VUR, as only 10–15% of patients presenting with
their first febrile UTI will develop scars.

The primary aim when managing patients with VUR is
the prevention of UTI, while aspiring to reduce renal scar-
ring. Antibiotic prophylaxis seems to be effective in re-
ducing risk of UTI primarily in patients with high-grade
VUR [8]. Importantly, evidence from controlled studies,
including the large multicentric RIVUR trial, fails to sup-
port a role for currently available interventions in reduc-
ing the risk of renal scarring, and it is likely that scarring
has other determinants, such as BBD and in utero dyspla-
sia. Hence, the approach to evaluating patients following
UTI is increasingly becoming more conservative. Future
approaches might show increased emphasis on risk strat-
ification, and reduced focus on detection of any, rather
than high grade, VUR, potentially using less invasive
strategies with low radiation exposure.
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