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Abstract
Background: Paediatric urolithiasis is now
commoner and is associated with a high risk of
recurrence and an increased morbidity.

pain,

Introduction
Paediatric urolithiasis is now commoner and is
associated with a high risk of recurrence and an
increased morbidity1-3. Although in North India
about 15% people are known to suffer from kidney
stones, in southern India, incidence of renal calculi
is less4. Most children diagnosed with calculi have
underlying metabolic abnormalities. To prevent
recurrence, identification of the metabolic
abnormality enables both pharmacological and
non-pharmacological interventions5.

Objectives: To study the clinical profile, the
metabolic and anatomical risk factors predisposing
to urolithiasis in children admitted to a tertiary care
hospital.
Method: The study included children between 1
month and 18 years of age admitted in tertiary care
with a diagnosis of urolithiasis. A detailed history,
including demographic data, physical examination,
laboratory parameters, imaging studies, 24 hour
urine for metabolic workup were noted, Stone was
sent for analysis of composition. The study period
was from 2012 to 2017.

Method
Study population and design
This observational study was conducted in
Kasturba Medical College, Manipal, Karnataka, a
tertiary care centre. All children aged 1 month to
18 years, admitted from August 2012 to July 2017
with urolithiasis were included in the study. Since
this was a descriptive study, the sampling was done
by including all children with urolithiasis. The
study was approved by the Institutional Ethics
Committee.

Results: The study group consisted of 56 children
with a median age at onset of symptoms of 8.1
years. The common presenting symptoms were
abdominal pain (87.5%) and fever (30.4%).
Anatomical defects were associated with
urolithiasis in 9 (16.1%) children. Hypocitraturia
was observed in 34 (63.1%) children followed by
hyperoxaluria in 20 (37%) children. Hypercalciuria
was observed in 8 (14.8%) children. Majority
(71.5%) of calculi were in the kidney and were
constituted by calcium oxalate (75%). At follow
up, 10 (22.2%) children had persisting calculi, 7
(15.5%) had a recurrence and in the remaining 28
(62.2%) children no recurrence was observed.

Data on detailed history including demographic
data, physical examination, routine haematological
and urine examination, metabolic evaluation with
serum calcium, phosphorus and uric acid, imaging
studies and 24 hour urine for metabolic evaluation
were recorded, Stone composition and various
modalities of treatment (medical and surgical) were
also noted.

Conclusions: Abdominal pain was the presenting
symptom in 87.5% cases. Hypocitraturia was
observed in 63.1% cases. Majority (71.5%) of
calculi were in the kidney. There were recurrent
calculi in 15.5%.

Statistical evaluation
This was done using IBM Statistical Package for
Social Sciences (SPSS) statistics 21 software.
Descriptive data were expressed as percentage,
median and interquartile range.
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Results
The total number of children admitted to the
Department of Paediatrics during the study period
fulfilling the inclusion criteria was 60. Four
children were excluded from the study as the urine
metabolic workup was not done. In the study
group, out of 56 children, data of 38 children were
collected retrospectively, and 18 children were
recruited prospectively. The total number of
children included in the present study was 56
(Figure 1).
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The clinical profile of children with urolithiasis are
shown in Table 1.

urolithiasis was 8.1 years (IQR 11.1, 4.8). A
positive family history of urolithiasis was noted in
12 (21.4%) children, and twelve (21.4%) children
were born of a consanguineous marriage, four of
these having a family history of urolithiasis. The
levels of urinary calcium, oxalate, citrate and uric
acid were not statistically significantly different in
children with and without a family history of
urolithiasis. Weak urinary stream was observed in
14 (36.8%) out of 38 children. Abdominal pain
along with fever was seen in 14 (25%) children.
Abdominal pain along with haematuria was noted
in 13 (23.2%) children. Twenty four (42.9%)
children had normal growth. All 6 children with
hypertension had normal blood pressure at follow
up. Phimosis was present in 6 (15.8%) out of 38
children. One of them had meatal stenosis. Four
(7.1%) children had acute changes in renal function
during hospitalisation, which returned to normal
after treatment. One child had acute kidney injury
(AKI) initially with oliguria, was started on AKI
protocol and subsequently serum creatinine level
normalised. Microscopic haematuria was observed
in 18 children, whereas 17 (30.4%) children had
gross haematuria. Pyuria was found in 9 (16%)
children, and urine crystals were found in 5 (8.9%)
children. Urine culture positivity was seen in 5
(55.5%) of the nine children who had pyuria.
Common organisms responsible for urinary tract
infection (UTI) were Escherichia coli and Proteus.

Table 1
Clinical profile of children with urolithiasis
(n=56)
Variable
Number (%)
Age
1 month-5 years
18 (32.1)
5-10 years
16 (28.6)
>10 years
22 (39.3)
Gender
Male
38 (67.9)
Female
18 (33.1)
Complaints
at
initial
presentation
49 (87.5)
Abdominal pain
17 (30.4)
Fever
17 (30.4)
Haematuria
15 (26.8)
Burning micturition
05 (08.9)
Passage of stone
Systemic findings
Malnutrition
22 (39.3)
Overweight
06 (10.7)
Obesity
04 (07.1)
Hypertension
06 (10.7)
Anaemia
27 (48.2)
The male: female ratio was 2.1:1. The minimum
age at diagnosis was three months and the
maximum age at diagnosis was 16 years 8 months.
Median age at onset of symptoms in children with
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The location, size of the stone and associated
findings on imaging studies are shown in Table 2.

urolithiasis. Of the 9 children with anatomical
defects, 6 had phimosis, 2 had vesico-ureteric
reflux (VUR) and one had bifid ureter.

Table 2
Location, size and number of stones in children
with urolithiasis (n=56)
Variable
Number (%)
Kidney
40 (71.5)
Right
17 (30.3)
Left
10 (17.9)
Bilateral
13 (23.2)
Ureter
07 (12.5)
Right
04 (07.1)
Left
03 (05.4)
Bladder
04 (07.1)
Kidney + Ureter
05 (08.9)
Stone size
< 3 mm
10 (17.9)
3-10 mm
34 (56.9)
>10 mm
12 (21.4)
Number of stones
Single
32 (57.1)
Multiple
24 (42.9)

Treatment modalities used in the children with
urolithiasis are shown in Table 4.
Table 4
Treatment modalities in children with urolithiasis
(n=56)
Treatment
No. (%)
Conservative
38 (67.9)
Surgical
18 (32.1)
Endoscopic
removal
with
07
ureteroscopy
05
Percutaneous nephrolithotomy
03
Percutaneous cystolithotripsy
01
Ureterolithotomy
01
Pyelolithotomy
01
Ureterolithotripsy
The smallest size of stone surgically removed in
children with urolithiasis was 4 mm, and it was a
ureteric calculus removed by an endoscopic
method. The largest size of stone surgically
removed was 32mm, and it was removed by
pyelolithotomy from the kidney.

Calculi were more common on the right side than
the left. The median size of the stone was 6 mm
(IQR 8, 4). The smallest stone size was 2 mm, and
the largest stone size was 32 mm. Staghorn calculi
were observed in 3 (5.4%) children, and 14 (25%)
children were found to have hydronephrosis/
hydroureter/ hydroureteronephrosis. Haematuria
was more commonly noted in large-sized calculi
(33.3% in calculi >10mm and 35.3% in 3-10mm
calculi) while it was less common (10%) among
those with smaller stones.

Stone analysis was done in 8 children of whom two
had calcium oxalate and 2 had calcium oxalate with
uric acid. Calcium oxalate with ammonium urate,
calcium phosphate, calcium phosphate with uric
acid and a combination of calcium oxalate, calcium
phosphate with uric acid was observed in one each.
In the present study, 35 (77.8%) out of 45 children
were asymptomatic at follow up. In children with
recurrence, four children were asymptomatic but
three had pain in abdomen at follow up. Blood
pressure was observed to be standard in all children
with urolithiasis at follow up. Out of the 45
children, 10 (22.2%) had persisting calculi, 7
(15.5%) had a recurrence, and in the remaining 28
(62.2%) no recurrence was observed.

The 24 hour urine metabolic evaluation in children
with urolithiasis is shown in Table 3.
Table 3
24 hour urine metabolic evaluation in children
with urolithiasis (N=54)
Number (%)
Variable
Hypercalciuria
08 (14.8)
Hyperoxaluria
20 (37.0)
Hypermagnesuria
16 (29.6)
Hypocitraturia
34 (63.1)
Hyperphosphaturia
02 (03.7)
Hyperuricosuria
0 (0)

Discussion
The composition, incidence and clinical features of
urolithiasis in children vary from place to place and
from decade to decade6. Metabolic disorders are
currently the most frequent causes of calculi in
European countries7. The common causes of
urolithiasis among children are metabolic in 50%,
structural abnormalities in 32% and infections in
4% cases8. Median age at onset of symptoms in
children with urolithiasis was 8.1 years. The study
group had 38 boys and 18 girls. Male: female ratio
was 2.1:1. Similar observations were noted in a
study by Rizvi et al.9 with a median age at onset of
symptoms in children with urolithiasis of seven
years and a M: F ratio of 2.2:110. Male

Only 54 children underwent 24 hour urine
metabolic evaluation and all of them had at least
one metabolic abnormality. The 8 children with
hypercalciuria had normal serum calcium levels
and the 2 children with hyperphosphaturia had
normal serum phosphorus levels. None of the
children had hyperuricosuria in the present study.
UTI was noted in 6 (10.7%) children and
anatomical defects in 9 (16.1%) children with
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The study has some limitations. It was conducted in
a single setting and the sample size was limited.
Since the presentation of paediatric patients with
renal calculi differs from the classical renal colic
seen in adults, children presenting with flank pain
or chronic recurrent abdominal pain should be
investigated for the possibility of urinary calculi.
Since hypocitraturia and hyperoxaluria are
common causes of paediatric urolithiasis, a urinary
metabolic analysis should be carried out in children
with urinary stones.

predominance was observed in several similar
studies9,11,12.
In the present study, a positive family history of
urolithiasis was found in 12 (21.4%) children, and
12 (21.4%) children were born out of
consanguineous marriage. Naseri et al. found a
positive family history in 63% of children with
renal calculi in a prospective study13. Vandervoort
et al. also found a positive family history in 50% of
children with urolithiasis in a retrospective study1.
In the present study, in children with urolithiasis
the common presenting symptoms were abdominal
pain (87.5%), fever (30.4%) and haematuria
(30.4%). Similar observations were found in
studies done by Akram Alaya et al. and Abhishek
et al.12,14. In the present study, microscopic
haematuria was observed in 32% children, gross
haematuria in 30%, pyuria in 16%, and urine
crystals in 9%. In a study by Rizvi et al(9).,
haematuria was detected in 36% children with
urolithiasis, pyuria in 32% and calcium oxalate
crystals in 54%.

Conclusions
Abdominal pain was the presenting symptom in
87.5% cases. Hypocitraturia was observed in
63.1% cases. Majority (71.5%) of calculi were in
the kidney. There were recurrent calculi in 15.5%.
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