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Objectives: To assess yield of imaging performed as per Indian Society of Pediatric
Nephrology (ISPN) urinary tract infection (UTI) guideline. Methods: Ultrasonography (USG),
voiding cystourethrography (VCUG) and dimercaptosuccinic-acid (DMSA) scintigraphy were
performed in 183 children (age 0-5y) with first episode (age 0-1y) of UTI or recurrent (age <5y)
UTI, as per ISPN recommendations.Results: Significant abnormalities were detected in 110
(63%), with vesicoureteric reflux (VUR) grades 3-5 in 31% and renal scars in 43%. Combined
USG and DMSA had a negative predictive value of 94% for significant VUR. Conclusion:
ISPN guideline resulted in a high yield of detection of significant abnormalities.
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uidelines for imaging after urinary tract

infection (UTI) in young children vary in

different countries [1-4]. The Indian Society

of Pediatric Nephrology (ISPN) recommends
that infants after first UTI, and children between 1 to 5
years with recurrent UTI should be investigated with
ultrasonography (USG), voiding cystourethrography
(VCUG) and dimercaptosuccinic acid (DMSA)
scintigraphy [1]. We prospectively analyzed case records
of children with UTI, who had all these investigations
performed as per I SPN guidelinesto assessthe frequency
of significant renal abnormalitiesin such children.

METHODS

We enrolled children with diagnosis of UTI between
September 2013 and August 2015 at two tertiary care
centersin Kolkata, India. UTI wasdiagnosed asper | SPN
guideline [1] i.e. positive urine culture in a child having
symptoms suggestiveof UTI. Urinewas collected by clean
catch, supra-pubic aspiration or urethral catheterization.
We included all children with first episode of UTI in
infancy, and recurrent (>2) UTI up to 5 years of age.
Clinical symptoms were recorded. Symptoms of
constipation, poor urinary stream, hesitancy, straining or
dribbling were classified as bowel bladder dysfunction
(BBD). USG wasperformed early after diagnosis, MCUG
after confirming UTI resolution, and DMSA after a
minimum of 2 months. Significant abnormalities were
defined as. hydronephrosiswith renal pelvic diameter >10
mm, ureteric dilatation, structural bladder abnormalities
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(thickened wall or diverticulum) and/or bladder residue
>20mL onUSG; vesico-uretericreflux (VUR) grades3to
5, bladder or urethral abnormalities on VCUG; or
parenchymal scarson DM SA.

REsSULTS

We enrolled 183 consecutive children. Seven were
excluded asthey did not completeall threeinvestigations.
Out of 176 enrolled children (90 girls), 93 (52.8%) were
infants. Among infants, 56% had recurrent UTI, 84%
febrile UTI and 13% had BBD. Among 83 children aged
between one and five years, 89% were febrile and 24%
had BBD.

Significant abnormalities were present in 110 (63%)
patients: 61 among infants and 49 in 1-5 year-olds. Sixty
(54%) were girls, 105 (95%) had febrile UTIs and 32
(29%) had symptoms of BBD (Table I). The common
abnormalities detected were: hydronephrosis (unilateral
in 47, bilateral in 12), rena scars (unilateral in 52,
bilateral in 24), and VUR grades 3-5 (unilateral in 29,
bilateral in 25). Thirty children had post-void bladder
residue of >20 mL, three had posterior urethra valves
and another three had bladder trabecul ations.

Significant abnormalities were more common in
patientswithfebrile UTI (P=0.001) or symptomsof BBD
(P<0.001). Significant abnormalitieswere more common
in infants who had febrile (P<0.001) or recurrent UTI
(P=0.047), ingirlsaged 1-5 yr (P=0.013), and in patients
with BBD (P<0.001 and P=0.007) (Tablel).
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Table1 CoMPARISON OF PATIENTS WITH AND WITHOUT SIGNIFICANT ABNORMALITIESON IMAGING

Characteristics Infantsn=93 Children (aged 1-5y) n=83

NSA, n=32 SA, n=61 NSA, n=34 SA, n=49
Malegender 16 (50) 35(57.4) 20(58.8) 15(30.6)"
Febrile 18 (56.3) 60 (98.4)" 29 (85.3) 45(91.8)
Symptomsof BBD 0 12(19.7) 0 20 (40.8)*
Recurrent UTI 13 (40.6) 39(63.4)" NA NA

*P<0.05, SA= significant abnormality, NSA: no significant abnormality, BBD: bladder bowel dysfunction; Valuesin No.(%).

Thirty (17%) patients had abnormal DMSA and/or
abnormal VCUG in presence of anormal USG (Fig. 1a).
The two investigations that in combination would have
detected the most number of significant abnormalities
were USG and DMSA. Thesg, if performed without
VCUG, would have missed significant VUR in only 4
(2%) patients. Of these 4, all were infants with febrile
UTlIs, 3 were males with unilateral grade 3 VUR while
one girl had unilateral grade 4 VUR. The negative
predictivevalue of anormal USG + DM SA for excluding
V CUG abnormality was 94%.

In infants, USG (P=0.012) and DMSA (P=0.033)
abnormalities but not VCUG (P=0.088) abnormality was
significantly more common in those with recurrent UTI.
29 infants with afirst UTI had normal USG of which 4
had significant VUR, 3 had renal parenchymal scarsand 3
had both VUR and scars (Fig. 1b). Significant
abnormalities would have been missed in 10/41 (25%)
infants with first episode of UTI if NICE (National
Ingtitute for Health and Clinical Excellence, UK) [2] or
AAP (American Academy of Pediatrics) [3] guidelines
were followed, which do not advocate further
investigation if USG isnormal, and there are no atypical
featuresor risk factors.

USS (normal in96)  VCUG (nomal in 122)

AN

DMSA (normal in100)

@) (b)
Fig. 1 Venn diagrams showing results of imaging in the whole
study population (a) and ininfantswith first UTI (b) (Thefigures
within the circles represent numbers with significant
abnormalities).

USS (normal in29) VCUG (normalin 29)
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DiscussioN

In children, UTI may unmask underlying structural or
functional anomalies of the urinary tract, and may be
associated with renal parenchymal scars. Debate persists
on the range of follow-up investigations [5-7], and is
reflected in the differencesin published guidelines[1-4].
Our assessment of the yield of investigations performed
as per ISPN guidelines [1], focusing on the highest risk
groups, revealed 63% children to have significant
abnormalities. Our study also identified febrile UTI and
symptoms of BBD as groups particularly needing close
attention and follow-up.

While al guidelines are in agreement of more
extensive investigation for children with recurrent UTI,
prime differences lie in the imaging of infants after first
UTI. The ISPN [1] advocates al three investigations
(USG VCUG and DMSA), inthisgroup. NICE and AAP
guidelines[2,3] are more selectivein their use of VCUG/
DMSA and rely on the result of USG Similar to
observations by Tse, et al. [8], we demonstrated that had
the latter guidelines been followed, 25% of significant
abnormalities would have been missed among infants
with UTI.

Previous publications have suggested that a normal
DMSA may obviate the need for VCUG and vice-versa
[9-14]. In our study, if only DM SA was done, we would
have missed significant VUR in 10 patients (Fig. 1a).
Performing only V CUG would have missed renal scarsin
32 patients. Similar to arecent publication by Lee, et al.
[15], we found that the combination of normal USG and
DMSA had a high negative predictive value of 94% for
VUR.

Our results should be interpreted with caution
because of the relatively small sample size. Also, the
study was performed in tertiary centerswherethereisthe
possibility of areferral bias.

In conclusion, the current study demonstrates that
complianceto ISPN UTI guidelines for infants with first
UTI and children below 5 years with recurrent UTI,
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WHAT THIS STUDY ADDS?

of significant underlying abnormalities.

In Indian children (age 0-5 y) with UTI, following the ISPN guidelines for imaging resulted in a high yield of detection

results in a high yield of detection of significant
abnormalities. The ISPN guidelines seem to be the most
appropriate in the Indian scenario, where early specific
diagnosis alerts caregivers to the need for requisite
follow-up.
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