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ABSTRACT

Background: Urinary tract infections (UTI) are among the most common diseases in childhood. The diagnosis and management of
complicated UTI are difficult. The renal cortical scintigraphy using dimercaptosuccinic acid (DMSA) has been reported to be useful
in children for confirmation of the diagnosis and for localization of parenchymal changes in acute pyelonephritis with renal scars.
Objectives: To assess the role of 99m Tc-DMSA in identifying renal scars due to UTI in children. Materials and Methods: This
study was a hospital-based prospective study conducted from November 2014 to October 2015. 53 children admitted with the
first episode of the culture proven UTI. Children with vesicoureteric reflux or congenital renal anomalies were excluded from the
study. All the patients were subjected to 99m Tc-DMSA. Results: An abnormal renal scan was observed in 28 out of 53 children
(52.83%). The most common organism isolated was Escherichia coli (75.4%). All the children had fever (100%) followed by
dysuria/increased frequency (50.94%). The majority of the renal parenchymal changes confined to the upper poles followed by
lower poles and mid poles. Left kidney was involved more commonly (56%) than the right kidney (44%), whereas 3 children had
bilateral involvement (10.71%). Parenchymal changes were common among children in 2-5 year age group (46.4%) followed by
in children more than 5 years. Conclusion: DMSA renal scan has confirmed the high incidence of radiographically demonstrable
renal scars in a significant number of children. It has helped to define parenchymal involvement in the form of pyelonephritic scars,

the most common complication of UTI which is preventable.
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l ] rinary tract infection (UTT) is among the least commonly
diagnosed bacterial infections of childhood [1]. The term
UTl refers to a clinical entity that may involve the urethra
and/or bladder (lower urinary tract); and the ureters, renal pelvis,
calyces, and/or renal parenchyma (upper urinary tract) [2]. UTI
is a common problem in daily practice with prevalence probably
second to respiratory tract infections [3].

Even though urine is readily accessible for examination, the
diagnosis and management of UTI may not always be easy [3].
The prevalent studies have shown that UTI may often be missed
on history and physical examination, and the decision to screen
for UTI must balance the risk for missed infections with the cost
and inconvenience of testing [1]. In addition to routine urine
testing, urine culture is a “confirmatory gold standard” for the
diagnosis. A positive urine culture indicates infection anywhere
in the urinary tract [4]. The variable and nonspecific presentation
in children more so in infants [5], with a potential for renal
parenchymal damage, makes childhood UTI a concern.

Early parenchymal infection or changes may not be detected
by ultrasound or intravenous pyelography. This is better delineated
by renal isotope studies such as dimercaptosuccinic acid (DMSA)
scan [6]. UTI may be the first sign of a genito-urinary tract

abnormality, the first attack of UTI in infancy and early childhood
is usually not a single attack but beginning of a continuous process
with the risk of recurrences [7]. The goal of UTI care is to treat
and prevent progressive damage to renal parenchyma. This study
aims to assess the role of 99m Tc-DMSA in identifying renal scars
due to UTI in children.

MATERIALS AND METHODS

This prospective study was conducted over a period of 1-year
at Vani Vilas Children Hospital, Bengaluru, Karnataka, which
is a tertiary care teaching hospital and nuclear medicine wing
attached to the Department of Radiodiagnosis of Bangalore
Medical College and Research Institute. Prior approval from the
Institutional Ethical Committee was taken. Consent from parents/
guardians was obtained before recruitment.

All children with the first episode of UTI and who had
documented culture positive UTI were enrolled in the study.
Urine culture was done by taking suprapubic aspirate from the
children with suspected UTI. Other relevant investigations such
as complete blood count and C-reactive protein were done in
addition. Those with recurrent UTI or vesicoureteral reflux (in
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micturating cystourethrogram) were excluded from the study.
A total of 53 children were enrolled and were subjected to 99m
Tc-DMSA nuclear studies within 7 days of their diagnosis of UTIL.
After 6 weeks, same children were subjected to 99m Tc-DMSA
nuclear studies to look for the persistence of photopenia. Various
demographic parameters, clinical features, investigation results,
and final diagnosis were entered in a pretested pro forma. This
is an observational study to know only the incidence of the scar.

RESULTS

A total of 53 children enrolled, out of which 5.6% were <2 years
(3 females), 47.1% were between 2 and 5 years (15 females,
10 males), 28.3% were between 5 and 10 years (10 females,
5 males), and 18.8% were more than 10 years (7 females, 3 males).
The most common presenting complaint was fever which was
present in all 53 (100%) children followed by dysuria/increased
frequency in 27 (50.94%) children. Abdominal pain was
present in 24 children (45.28%) and vomiting/poor feeding in
23 (45%) children. The majority of the isolated organism in urine
culture was Escherichia coli (75.4%), followed by Klebsiella
pneumoniae (20.75%), and coagulase positive and coagulase
negative staphylococci in 1 (1.89%) case each.

DMSA renal scan results showed a majority of the renal
parenchymal changes were confined to the upper poles (57.14%)
followed by involvement of lower (24.42%) and mid poles
(11.30%). Both upper and lower poles had parenchymal changes in
7.14% cases. 18 (64.29%) females had abnormal DMSA compared
to 10 (35.71%) males. 13 (46.43%) children between 2 and 5 years
had parenchymal changes, whereas 7 (25%) children each of
5-10 years and >10 years age group had parenchymal changes.
Least affected children (3.57%) were those <2 years of age.

An abnormal renal scan was observed in 28 of 53 children
(52.83%), of these 25 (89.29%) children had unilateral
involvement, whereas 3 (10.71%) children had bilateral
involvement. As shown in Table 1, left kidney was involved more
(56%) as compared to the right kidney (44%), whereas 3 (10.71%)
children had bilateral involvement. The total DMSA abnormality
among the study population was 52.83% (Table 1).

DISCUSSION

In this study, culture positive female children outnumbered males.
In a study by Biggi et al., out of 101 children with UTIL, 60 were

Table 1: Results of DMSA renal scan in relation to kidney (n=53)

DMSA findings Number (%)
Normal 25 (47.17)
Abnormal 28 (52.83)
Unilateral 25 (89.29)
Right kidney 11 (44.00)
Left kidney 14 (56.00)
Bilateral 3(10.71)

DMS: Dimercaptosuccinic acid

female children 41 were males [8]. In study by Nammalwar et al.,
42 children with culture positive UTI, 25 children were female
and 17 were males [4]. In all these studies, there was a female
preponderance. However, in our study, 5.6% of the children
were <2 years whereas it was 45.2% in another study [4]. This
may be because of the presence of VUR below 2 years in their
study [4]. The majority of the children were in the age group of
2-5 years (47.1%) in our study because we have excluded VUR
(Micturating Cystourethrogram was done in those children with
repeated UTI). Hence, the percentage may be low in younger age
group.

In our study, fever was the most common symptom followed
by dysuria/increased frequency and abdominal pain which are
consistent with other studies [9]. E. coli was the most common
organisms found in our study (75.47%) followed by Klebsiella
(20.75%) which is comparable with other studies [10-12]. Our
study is mainly to know the incidence of renal pathology in the
form of the scar, and we did not make an attempt to correlate
between renal parenchymal pathology and clinical features of
fever and causative organisms like other studies where they
found all fever more than 38.5% had abnormal DMSA [13].
Stockland et al. found a positive correlation between
temperature and abnormal DMSA in their study. A temperature
of 38.5°C or higher found to have 92% sensitivity to get an
abnormal DMSA [14].

A strong correlation among UTI and renal scarring has been
established with the available data, overwhelmingly support
the acquired origin of renal scars in association with bacterial
UTI [15]. Our study showed that scars can develop even without
VUR. This was contrary to common belief that VUR is a
prerequisite for scarring. Infection can alone produce scars. This
was similar to the other studies [15-18].

Vanderfaulle et al. [19] documented 61% of abnormal
DMSA are over 5 years of age, whereas in our study, it was
50% followed by 2-5 years of age group. Age is generally
considered an important risk factor for the development of renal
damage with younger children reported to greater risk than older
children [20,21]; however, this was not evident in our study. It
should be noted that only one child was below 2 years of age in
our study. Our study was consistent with the other studies [22,23]
showing that children with scars were significantly older at the
time of infection.

Acute renal lesions were distributed between upper, mid and
lower poles whether reflux is present or not. Topographic analysis
of the lesions in our study is on par with studies done by Banador
et al. [23] which showed that 41% were localized to upper poles
and 31% to the lower poles, 28% to the mid poles. The left kidney
was more frequently involved than right kidney in our studies
which is similar to the other studies [8,22].

In our study, the incidence of the renal scar was shown to be
52.83% with the use of DMSA scan. It may be argued that higher
detection rate of abnormalities at DMSA scintigraphy could be
due to associated VUR present in their studies [4,24]. Our study
has limitation due to small number of sample size. Second, even
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higher detection rate of abnormality at DMSA could have been
achieved if high-resolution technique including double head
detector had been used.
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