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Pediatric urolithiasis: experience at a tertiary care pediatric 
hospital

Urolitíase pediátrica: experiência de um hospital infantil de cuidados 
terciários

Introdução: A urolitíase pediátrica tornou-
se mais prevalente nas últimas décadas, com 
altas taxas de recorrência e considerável mor-
bidade. A maioria das crianças com urolitíase 
idiopática tem uma anormalidade metabólica 
subjacente e a investigação adequada per-
mite intervenções terapêuticas para reduzir a 
formação de novos cálculos e suas complica-
ções. Objetivos: Identificar características de-
mográficas e clínicas da urolitíase pediátrica, 
a etiologia, condutas terapêuticas, recidiva da 
doença e evolução dos pacientes em um hos-
pital infantil de cuidados terciários. Métodos: 
Estudo descritivo e retrospectivo com pacien-
tes pediátricos internados no Hospital Infantil 
Joana de Gusmão, Florianópolis, SC, Brasil, 
com diagnóstico de urolitíase, no período 
de janeiro 2002 a dezembro de 2012. Dados 
foram obtidos dos prontuários e foram incluí-
dos aqueles com diagnóstico confirmado por 
exame de imagem e urina 24h ou amostra 
única urinária. Resultados: Foram avaliados 
106 pacientes (65%M) pediátricos. Idade mé-
dia ao diagnóstico 8,0 ± 4,2 e 85% tinham 
história familiar positiva para urolitíase. Dor 
abdominal, cólica nefrética clássica e infecção 
urinária foram as principais manifestações. 
93,2% tinham alteração metabólica, sendo 
a hipercalciúria a mais comum. Tratamento 
farmacológico foi instituído em 78% dos ca-
sos. Utilizou-se citrato de potássio e hidroclo-
rotiazida. Tratamento cirúrgico foi realizado 
em 38% dos pacientes. Houve resposta ao 
tratamento em 39% deles, com recidiva da 
urolitíase em 34,2%. Apenas 4,7% dos paci-
entes continuaram acompanhamento, 6,6% 
foram encaminhados para outros serviços, 
8,5% receberam alta e 73,8% perderam 
acompanhamento. Conclusão: A urolitíase 
pediátrica merece avaliação metabólica detal-
hada após sua apresentação inicial para trata-
mento, acompanhamento e prevenção da for-
mação lítica e de suas complicações.

Resumo

Palavras-chave: dor abdominal; hema-
túria; hipercalciúria; urolitíase.

Introduction: Pediatric urolithiasis has beco-
me more prevalent in recent decades, with 
high recurrence rates and considerable mor-
bidity. Most children with idiopathic uroli-
thiasis have an underlying metabolic abnor-
mality and proper research provides thera-
peutic interventions to reduce the formation 
of new stones and its complications. Objec-
tive: To identify demographic and clinical 
characteristics of pediatric urolithiasis, etio-
logy, treatment management, disease recur-
rence and patient outcomes in a tertiary care 
pediatric hospital. Methods: A retrospective 
descriptive study of pediatric patients admit-
ted to the Hospital Infantil Joana de Gus-
mão in Florianópolis, SC, Brazil, who were 
diagnosed with urolithiasis, from January 
2002 to December 2012. Data were obtai-
ned from medical records. Those patients 
with diagnosis confirmed by imaging and 
24hr urine or single sample urine were in-
cluded. Results: We evaluated 106 pediatric 
patients (65% M). Average age at diagnosis 
was 8.0 ± 4.2 and 85% of them had positi-
ve family history of urolithiasis. Abdominal 
pain, renal colic and urinary tract infection 
were the main manifestations. 93.2% had 
metabolic abnormality and hypercalciuria 
was the most common. Pharmacological 
treatment was established in 78% of cases. 
Potassium citrate and hydrochlorothiazide 
were used. Surgical treatment was perfor-
med in 38% of patients. There was response 
to treatment in 39% of patients with recur-
rence of urolithiasis in 34.2% of them. Only 
4.7% of patients continued follow-up, 6.6% 
were referred to other services, 8.5% were 
discharged and 73.8% lost follow-up. Con-
clusion: Pediatric urolithiasis deserves a de-
tailed metabolic evaluation after their initial 
presentation for treatment, monitoring and 
prevention of its formation and its compli-
cations.
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IntRoductIon

Recent decades have seen an increase in the incidence 
and prevalence of pediatric urolithiasis,1-6 which is 
related to considerable morbidity and high recurrence 
rates.5,7 The reason for this increase is not fully 
understood, but it has been associated with changes 
in the climate, diet, genetic inheritance and, possibly, 
other environmental factors.1-3,8-11

Most children with idiopathic urolithiasis 
have an underlying metabolic abnormality, which 
underlies the importance of metabolic evaluation 
right after the initial diagnosis of kidney stones.12 
Identifying the metabolic abnormality enables a 
more specific guidance to non-pharmacological 
and pharmacological interventions to prevent the 
recurrent formation of the stones;12,13 and it has been 
shown an increase in these rates in the presence of 
metabolic abnormalities.13,14 This trend, combined 
with inflammatory characteristics of stone formation, 
can lead to a progressive decline in renal function in 
pediatric kidneys.

Contrary to extensive publications on urolithiasis 
in adults concerning the incidence, metabolic 
abnormalities, recurrence rates and spontaneous 
clearance of stones, there are only a few studies 
directed exclusively to the pediatric population. As a 
result, children are often assessed and treated similarly 
to adults with the same condition.13 However, it is 
noteworthy that the limited data available on pediatric 
urolithiasis suggests that there are indeed differences 
between the formation of stones in children and in 
adults,13 which justifies the need to obtain a better 
understanding of the metabolic basis, as well as 
environmental factors, so that we can improve 
prevention strategies.

Urinary tract anatomical malformations, urinary 
infections and nutritional changes are conditions 
often found in children and adolescents, and are 
factors that can predispose to urinary infections.7,10 
Infectious stones are composed of struvite and/or 
carbonate apatite. They can fill the collector system 
(staghorn calculi), they grow fast and compromise 
the renal parenchyma. Similarly, tubular diseases 
(especially complete or incomplete distal renal 
tubular acidosis) are more common in children, 
they may have clinical manifestation of urolithiasis 
and culminate with nephrocalcinosis - which also 
compromises the renal parenchyma.7,10 In order 
to reduce morbidity and the long term effects of 

pediatric urolithiasis, it is essential to devise a proper 
clinical management.15

Within this scope, this retrospective study aimed 
to identify demographic and clinical characteristics, 
stone formation etiology, clinical strategies adopted, 
presence of relapses and evolution of pediatric 
patients with urolithiasis admitted to a tertiary care 
hospital.

methods

This is a descriptive and retrospective study of 
children and adolescents admitted to a tertiary 
care children’s hospital in Florianópolis, SC, Brazil, 
diagnosed with urolithiasis, from January 2002 to 
December 2012. The data was obtained from medical 
records and included those with diagnosis confirmed 
by imaging (ultrasound, computed tomography, 
simple abdominal radiography) with or without 
outpatient follow-up, and tests carried out in 24-hour 
urine exams corrected for creatinine,16 or single urine 
sample - also corrected for creatinine.16-19

From the patients’ charts we obtained the 
following information: demographics, family history 
of urolithiasis, previous signs and symptoms and/or 
those present upon diagnosis, findings on physical 
examination, systemic disease and/or associated 
anatomical abnormalities, laboratory tests and 
imaging, location, size and composition of the stones, 
metabolic disorder diagnosis, urolithiasis treatment 
and recurrent episodes. Patients who had more than 
one hospitalization in the period were counted only 
once. Four patients were excluded because there was 
no confirmation of urolithiasis, as well as those with 
other systemic illnesses as well as those with previous 
diagnosis of chronic kidney disease.

The study was approved by the Hospital’s Research 
Ethics Committee, under registration number 
009/2013, and was carried out in accordance with 
the guidelines and regulatory standards for research 
involving human beings (Resolution 466/12 of the 
National Health Council) and the ethical standards 
set forth in the Declaration of Helsinki in 1964.

Fifty-nine patients (56%) underwent metabolic 
study at least one month after diagnosis of urolithiasis 
while they were asymptomatic and at a regular diet 
and physical activity. Patients included in the study 
were evaluated according to a protocol. We obtained 
two 24-hour urine samples followed by a blood 
sample. In the 24-hour urine and/or single urine 
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sample we analyzed: creatinine, calcium, citrate, uric 
acid, cystine, magnesium, oxalate, and phosphate. 
The blood sample was analyzed for: creatinine, uric 
acid, calcium, phosphorus, magnesium, sodium, 
chlorine, potassium, pH, bicarbonate and PTH. 
Standard laboratory tests we ordered from the 
hospital laboratory to analyze the elements in the 24h 
urine, single urine and blood samples. The criteria for 
defining abnormal urinary excretion of the studied 
elements are shown on Table 1. Where applicable, 
results were expressed as mean ± standard deviation.

To define arterial hypertension (AH) we used 
blood pressure values greater than or equal to the 
95th percentile of the Task Force in 2004 according to 
gender. The response to pharmacological treatment 
was considered in cases on which we had the 
normalization of urinary solute values and no stones 
recurrence during the study period.

Results

We evaluated 106 patients, for a total of 166 hospital 
admissions (some patients were hospitalized more than 
once), representing about one for every 100 hospital 
admissions in the surgical care unit. Most were males, 
with mean age of symptom onset of 8.00 ± 4.25 years, 
from other cities in the state of Santa Catarina, different 
from the capital - Florianópolis. There was a positive 
family history record for urolithiasis in only 40 records of 
patients and, of these, 85% were positive (Table 2).

Nonspecific abdominal pain, classic renal colic and 
urinary tract infection were the most common clinical 
manifestations prior to diagnosis (Table 3). Hematuria 
and leukocyturia were the most frequently found 
changes in the urinary sediment exam (Table 4).

Urinary tract infection (UTI) was diagnosed in 26 
patients (37.1%) during the follow-up period, equally 
distributed between the genders. The main causative 

tAble 1 abnOrmal values fOr urine sOlute vOlume and excretiOn in a single 24h urine sample in children  
 and adOlescents

24h Urine Single creatinine- 
corrected sample

Single GFR-
corrected sample

Creatinine 2 to 3 years: 6 to 22 
mg/kg 

> 3 years: 12 to 30 
mg/kg

Calcium > 4.0 mg/kg or > 0.10 
mmol/kg

> 0.10

Age mg/mg mmol/mmol

0-6 months > 0.80 > 2.24

6-12 months > 0.60 > 1.68

1-2 years > 0.40 > 1.12

2-18 years > 0.21 > 0.56

Citrate > 400 mg/g creatinine > 0.28 (mmol/L/mmol/L) > 0.18 (mg/L/mg/L)

Calcium/Citrate > 0.33 > 0.33

Uric acid < 815 mg/1.73m2 SC < 0.65 < 0.56 mg 
< 0.03 mmol

Cystine < 60 mg/1.73 m2 SC < 0.02 (mg/mg) 
< 0.01 (mmol/mmol)

Magnesium > 88 mg/1.73 m2 SC

Oxalate < 50 mg/1.73m2 SC 
< 0.49 mmol/1.73m2 

SC

Age (mg/mg)

0-6 m < 0.30

7 m - 4a < 0.15

> 4a < 0.10

Phosphate TP/GFR < 4.4 mg/dL*
GFR: Glomerular filtration rate; TP: Tubular phosphate reabsorption. Hellerstein et al. Creatinine excretion rates for renal clearance studies. Pediatr 
Nephrol 2001;16:637-43;16 Penido et al. Excreção urinária de cálcio, ácido úrico e citrato em crianças e adolescentes. J Pediatr (Rio J) 2002;78:153-
60; 17 Srivastava et al. Essentials of laboratory medicine for the nephrology clinician. Pediatr Nephrol 2007;22:170-82.19
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tAble 2 characteristics Of hOspitalized patients  
 with urOlithiasis between 2002 and 2012
Characteristics N (%)

Gender Female 37 (34.9%)

Male 69 (65.1%)

Age (years) of 
symptom onset

Mean ± SD* 8.00±4.25

Interval (months) 
between symptoms 
and diagnosis

Mean ± SD* 5.32±15.79

Family History **
Yes 34 (85%)

No 6 (15%)

City of Origin
Florianópolis 15 (14.2%)

Another SCt city 91 (85.8%)
* SD: Standard deviation. ** Forty patients evaluated. SCt: State of 
Santa Catarina, Brazil.

tAble 3 clinical manifestatiOns Of hOspitalized  
 patients with urOlithiasis between 2002  
 tO 2012
Clinical Manifestations N (%)

Abdominal pain 59 (56.7%)

Classic renal colic 46 (44.2%)

Urinary infection 39 (37.5%)

Macroscopic hematuria 33 (31.9%)

Vomits 29 (27.9%)

Urinary symptoms 25 (24.0%)

Stones elimination 25 (24.0%)

Fever 15 (14.4%)

Nausea 13 (12.5%)

Microscopic hematuria 6 (5.8%)

Other 2 (2.0%)

tAble 4 changes in the simple urine exam Of   
 patients with urOlithiasis hOspitalized   
 frOm 2002 tO 2012
Alterations in the urine test N (%)

Hematuria 56 (58.3%)

Leukocyturia 55 (57.3%)

Alkaline pH 26 (27.1%)

Crystals 3 (3.1%)

Phosphates 3 (3.1%)

Urates 3 (3.1%)

Oxalates 2 (2.1%)

Cystine 1 (1.0%)

Acid pH 0 (0.0%)

Other 6 (6.3%)

tAble 5 metabOlic disOrders in the urinary   
 analysis Of patients with urOlithiasis   
 hOspitalized in hiJg during the periOd Of  
 2002 tO 2012*

Metabolic Disorders N (%)

Hypercalciuria 44 (74.6%)

Hypocitraturia 26 (44.1%)

Hyperuricosuria 18 (30.5%)

Hyperoxaluria 5 (8.5%)

Cystinuria 3 (5.1%)

Hyperphosphaturia 1 (1.7%)

Hypomagnesuria 1 (1.7%)

Hypercalciuria + Hypocitraturia 8 (14.5%)

Hypercalciuria + Hyperuricosuria 7 (12.72%)

Hypercalciuria + Hypocitraturia + 
Hyperuricosuria

7 (12.72%)

* In a 24h urine or a single urine sample

agents were Escherichia coli (46.0%) and Proteus 
vulgaris (38.4%).

No abnormality was found in the patients’ 
biochemical blood test. However, 19 patients 
(23.5%) had acute changes in renal function during 
hospitalization, which returned to normal after 
treatment.

Only 59 patients (56%) were submitted to a 
urine metabolic study and 55 of them (93.2%) had 
at least one metabolic change. The most common 
metabolic alterations were: hypercalciuria (74.6%), 
hypocitraturia (44.0%) and hyperuricosuria (30.5%) 
(Table 5). Twenty-five patients (42.4%) had only 
one metabolic change and 19 of them (76%) had 
hypercalciuria. Family history of urolithiasis was 
evaluated in 30 patients (54.5%) with metabolic 
disorders, and was present in 25 (83.3%). Of the 44 
patients with hypercalciuria, 26 were investigated for 
a family history of urolithiasis, being positive in 21 
patients (80.6%).

Imaging tests were performed to assess and 
identify the stones: abdominal ultrasonography in 103 
patients (97.2%), abdomen X-ray in 36 (34%), no-
contrast abdominal CT scan in 33 (31.1%), excretory 
urography (26.4%), voiding cystourethrogram in 28 
(14.2%), static renal scintigraphy in 14 (13.2%) and 
dynamic renal scintigraphy in 3 (2.8%).

There was spontaneous stone elimination in 48 
patients (46.2%), including the elimination of stones 
prior to diagnosis and during follow-up. The mean 
size of the stones eliminated was 5.34 ± 2.86 mm.

As for the location of the stones, 36 patients (34%) 
had pyelocaliceal and ureteral stones, 31 (29.2%) 



J Bras Nefrol 2016;38(1):90-98

Pediatric urolithiasis: experience at a tertiary care pediatric hospital

94

renal, 19 (17.9%) ureteral, 10 (9.4%) bladder and 2 
(1.9 %) urethral. The mean stone size was 9.4 ± 6.3 
mm, hydronephrosis was found in 50 patients (49%) 
and vesicoureteral reflux in 5 (4.8%).

Stone analysis was performed in 8 patients 
(7.5%): 50% was oxalate and calcium phosphate, 
25% calcium phosphate and ammonium magnesium 
phosphate, 12.5% phosphate and calcium oxalate 
and magnesium ammonium phosphate and only 
12.5% were composed of calcium oxalate.

Anatomic abnormalities were found in 15 patients 
(14.2%), and among them ureteropelvic junction 
stenosis was the most common (6.3%). Three patients 
(2.8%) had nephrocalcinosis.

Pharmacological treatment for the metabolic 
changes was given to 46 patients, 78% of those 
who had them. We used potassium citrate (89.1%) 
and hydrochlorothiazide (47.8%), and response 
was obtained only in 18 (39%) of them. Surgical 
treatment was performed in 40 patients (38%) with 
21% undergoing open surgery, 15% extracorporeal 
lithotripsy (ESWL), 7.5% had endoscopic extraction, 
percutaneous nephrolithotomy to 6.6% and 2.8% to 
other procedures.

Eighteen (20.2%) patients had urinary stone 
formation recurrence, of the 89 patients evaluated. 
Among the patients who had recurrence of urinary 
stone formation, thirteen of them had metabolic 
disorders and were being treated for it, two had 
metabolic diseases and were not treated, and 3 patients 
had no metabolic changes. There was no statistically 
significant difference in relapse among patients 
who received or did not receive drug treatment for 
metabolic disorders (p = 0.57).

Of the 106 patients evaluated, five (4.7%) 
continued on follow-up, seven (6.6%) were referred 
for follow-up at another service. Nine (8.5%) patients 
were discharged from hospital monitoring under good 
performance and imaging tests within normal limits. 
No patient developed chronic kidney disease due to 
urolithiasis as of the evaluation period of this study.

dIscussIon

While changes in the epidemiology of urolithiasis in 
adults have been described, there still are only a handful 
of studies involving the pediatric population.1,20,21

However, pediatric urolithiasis is associated with 
significant morbidity, primarily because the stones 
tend to recur and thus it should not be underestimated. 

In the last decade, a marked increase in the incidence 
of pediatric urolithiasis has been reported.1-6 Among 
the reasons involved in this increase is the introduction 
of computed tomography (CT) in emergency services 
and their frequent use in the evaluation of patients 
with abdominal pain and flank pain, obesity, global 
warming, changes in lifestyle and changes in feeding 
habits1-3,9,10. Based on these reports in the literature, 
this study evaluated pediatric patients with urolithiasis 
admitted to a tertiary care hospital to help in the 
understanding of pediatric urolithiasis.

Bush et al.22 evaluated all pediatric patients 
admitted between 2002 and 2007 in the Pediatric 
Health Information System database, and found that 
girls accounted for only 46% of all hospitalizations, 
but accounted for 56% of admissions for 
urolithiasis. The authors showed that one in 685 
pediatric hospitalizations in this country were due 
to urolithiasis. They also concluded that females had 
a relative risk of 1.5 for admission for urolithiasis. 
Similarly, Novak et al.21 also found that girls 
experienced more hospitalizations for urolithiasis 
than boys. In this study it was shown that one 
for every 100 hospital admissions in the pediatric 
surgical care unit was motivated by urolithiasis. 
Probably the higher proportion of hospitalization 
may have its explanation in the fact that most of the 
patients were from other cities in the state of Santa 
Catarina, referred to this tertiary care hospital in 
Florianópolis.

The prevalence of urolithiasis among males in the 
population followed up (male/female ratio 1.8:1.0) is 
consistent with data from other studies of countries 
considered to be developing countries, which recorded 
rates ranging from 1.2:1 up to 4:1, as it happens in 
adults.6,23-26 In contrast, North American series were 
not significantly different between the genders.4,15

Urinary stones affect children of all ages.27 In the 
present study, the average age of symptoms onset of 
the 106 patients was 8 ± 4.25 years (0.5 to 16.8). This 
finding goes hand-in-hand with what is described in 
the literature for developing countries such as Turkey, 
Pakistan, Armenia and Tunisia (average of 7.3).28-31

However, in the North American series the average 
age of diagnosis was a bit higher, ranging from 11.3 
to 13.2 years.3,4,15 Sas et al.2,13 demonstrated lower risk 
for urolithiasis development in patients aged 0 to 3 
years and a consistent increase in the risk throughout 
adolescence.
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Positive family history for urolithiasis was found 
in 85% of the children assessed in these regards in 
this study. This same story was found in 83.3% 
of patients with metabolic changes, in which we 
evaluated the presence or absence of family members 
with kidney stones. Likewise, it was observed in 
80.6% of patients with hypercalciuria. It is known 
that about 40% of children with urolithiasis have 
positive family history.1,32,33 According to their 
study, Naseri et al.34 found positive family history in 
62.7% of 142 pediatric patients with kidney stones 
who were prospectively evaluated. Vandervoort 
et al.1 also demonstrated in a retrospective study, a 
positive family history in half of the cases evaluated, 
confirming the important role of family history in the 
occurrence of urolithiasis in children.

Nonspecific abdominal pain, renal colic and urinary 
tract infection (Table 3) were the most common clinical 
manifestations prior to the diagnosis of urolithiasis 
in children evaluated in this study. According to 
the literature, despite teenagers showing symptoms 
similar to adults, as classic renal colic, hematuria and 
spontaneous stone elimination, younger children have 
varied presentations, including vomiting, restlessness 
and nonspecific localized abdominal, flank and pelvic 
pain, as well as urinary symptoms, recurrent or 
isolated urinary tract infections.25,35 These reports are 
consistent with that observed in this study. However, 
urinary symptoms (dysuria, suprapubic or urethral 
pain, urge/incontinence, enuresis) were found in 
24% of the patients, a higher percentage than what 
is found in the literature, which is 10% of pediatric 
cases with urolithiasis.33,35 Attributed to this finding 
is the fact that the hospital involved in the study is a 
reference in the region, where the most symptomatic 
patients are referred to.

Urinary tract infection (UTI) was diagnosed in 
37.1% of patients, Escherichia coli (46.0%) and 
Proteus vulgaris (38.4%) were the main agents. 
There are reports of UTI incidence in 8% to 70% of 
pediatric patients with urolithiasis;29,36 however, the 
exact role UTI plays in stone formation is uncertain 
and may be the cause or consequence of urolithiasis.

Metabolic alterations were described in 
33% to 93% of pediatric patients with urinary 
stones.1,4,5,10,20,32,34 In our study we found at least 
one metabolic disorder in 93.2% of the evaluated 
patients (59 patients). Hypercalciuria was the 
most common, followed by hypocitraturia and 

hyperuricosuria (Table 4). Several authors have 
shown that hypercalciuria is present in 72% to 88% 
of pediatric urolithiasis patients.2,4,1,12,15,22,25,32,35,37 
This information is consistent with what our study 
demonstrated. Idiopathic hypocitraturia ranks second 
among the most common metabolic disorders in 
pediatric urolithiasis4 and the same was also found 
in this study (Table 4). However, for hyperuricosuria, 
we found higher values (30.5%), unlike those 
already described4. It may be that, at least in some 
patients, hyperuricosuria is a causal factor and does 
not represent the main etiology of urolithiasis. It is 
quite possible that the differences in the incidence 
depends on the characteristics of the population, as 
well as their eating habits. The high rates of metabolic 
abnormalities observed in this and other studies 
enable us to state that a complete metabolic study 
should always be part of the workup in pediatric 
urolithiasis.

The vast majority of urinary stones identified 
in patients evaluated with the use of imaging tests, 
particularly for abdominal ultrasound, was located 
in the upper urinary tract (81.1%). This result 
corroborates the findings of other recent studies.1,7,10,37 
Similar to the results found in this series, authors 
have reported much lower rates of lower urinary tract 
lithiasis. In recent decades, the pattern of pediatric 
urolithiasis changed in developing countries, and the 
incidence of lower urinary tract stones has decreased 
significantly.

Forty-six percent of children and adolescents 
studied had spontaneous elimination of the stones, 
with an average size of the stone eliminated being of 
5.3 ± 2.9 mm. Van Savage et al.38 showed a reduction 
in spontaneous elimination of stones in children and 
adolescents whose stones were larger than 3 mm. 
However, Pietrow et al.20 and Kit et al.15 showed 
reduced spontaneous elimination of stones when they 
were larger than 4 mm. The average size of all stones 
evaluated in the study was 9.4 ± 6.3 mm, a much 
higher figure than that found by Kit et al.15

Calcium stones were the ones most found in the 
study, although only 8 patients (7.5%) had their 
stones analyzed. Similar to what was retrospectively 
analyzed by Rellum et al.5 in 71 pediatric patients, 
the composition of the analyzed stones showed 
predominantly calcium phosphate, calcium oxalate 
and magnesium ammonia phosphate. Other authors 
have also shown that the majority of urinary stones 
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are made of calcium; with calcium oxalate and 
phosphate accounting for about 80%.35,37

Anatomical and/or urodynamic changes 
predispose the formation of stones for modifying 
urinary dynamics, causing urinary stasis (promoting 
crystal precipitation in the urine) and facilitating 
the incidence of UTI.18 Anatomical abnormalities 
were found in 15 patients (14.2%), and among them 
the ureteropelvic junction stenosis was the most 
common (6.3%). A similar result was observed by 
Safaei Asl & Maleknejad, 12 who reported 14.3% of 
anatomical changes in their patients, most of whom 
had ureteropelvic junction stenosis.

The clinical treatment of urolithiasis aims to 
reduce or prevent the emergence of new stones, or 
prevent existing ones to increase in size, thus reducing 
morbidity and the need for surgical intervention. This 
clinical approach includes non-pharmacological and 
pharmacological treatment. The universal approach, 
and perhaps the most important, includes the 
increase in urine output resulting from increased fluid 
intake and dietary adequacy. However, children and 
adolescents are rarely adept to such approach and 
often pharmacological intervention is required. In this 
study, the pharmacological treatment was instituted 
in 78% of the patients who had hypercalciuria or 
hypocitraturia. Most used potassium citrate, and 
thiazide diuretic was used in fewer patients.

Citrate therapy caused a reduction in the 
recurrence of new stones in children and adolescents, 
reducing the growth of residual stones resulting 
from extracorporeal shock wave lithotripsy (ESWL) 
and reduction of stone formation in children 
with hypocitraturia.36 This is also indicated in the 
treatment of patients with hyperuricosuria; it is rarely 
necessary to use allopurinol in patients with this 
metabolic disorder.18 According to the experience 
of experts, thiazide diuretic remains the therapy of 
choice for patients with calcium stones, reducing their 
formation.39

Surgical treatment was performed in 40 
patients (38%), and 21% underwent open surgery, 
15% to ESWL, 7.5% to endoscopic extraction, 
percutaneous nephrolithotomy in 6.6% and 2.8% 
to other procedures. Bush et al.22 reported similar 
results to those of our study regarding endoscopic 
extraction (7.6%) and percutaneous nephrolithotomy 
(3.8%). Regarding ESWL, they found only 2.8% 
of this procedure and believe that there has been 

underreporting because many of them were carried 
out by mobile units and were not included in the total 
procedures.

Urolithiasis recurrences in our series was found 
in 18 patients (20.2%). Close values (24%) were 
observed by Kit et al.15 in a series of pediatric patients 
seen at a tertiary hospital such as ours. The results 
obtained by Pietrow et al.20 are also very similar 
to ours. These authors found recurrence in 19% 
of all their patients and a third of those who had 
metabolic disorders. However, Vandervoort et al.1 
found relapses in 39% of their patients and Koyuncu 
et al.24 in 50% of their pediatric patients with an 
identified metabolic cause. These differences in stone 
formation relapse rates may be related to the type of 
sample studied, the follow-up duration, and also the 
presence of functional and morphological urinary 
tract abnormalities.

We pointed out an important limitation of our 
study in relation to the comparison of the number 
of stone formation relapses in patients receiving 
pharmacological treatment for metabolic disorders 
and those who did not receive this treatment (p = 0.57). 
It is likely that we did not find statistical significance 
due to the small number of subjects in our sample and 
absence of metabolic studies in almost half of all 106 
patients.

Regarding follow-up, we lost most of the patients 
(78.3%) hospitalized for urolithiasis from 2002 to 
2012. This may be due to several factors such as age 
higher than what the hospital would take; symptom 
improvement, with no further recurrences; difficulty 
in scheduling return visits, or another factor that has 
made it difficult to travel to the hospital in the host 
city, considering that most of the patients came from 
other cities.

There are limitations to this study that should 
be mentioned, especially with regards to its design. 
Retrospective series like this one are restricted by 
the level of details in the medical record. Although 
it was possible to identify 106 pediatric patients 
with urolithiasis, only 7.5% of them had the stones 
analyzed for their composition and only 56% of 
the patients were submitted to a metabolic study. In 
addition, epidemiological trends in the incidence of 
urolithiasis observed in the hospital of the study cannot 
be applied to all pediatric populations, considering 
geographic, economic and ethnic differences. Being a 
tertiary care hospital reflects that pediatric urolithiasis 
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patients who sought medical care were consequently 
more symptomatic and with worse complications. 
Thus, the data obtained in the study provide only 
part of the clinical and epidemiological information 
regarding pediatric urolithiasis. However, despite 
these limitations, we believe that the results found 
may contribute to better understanding this issue and 
help devise better prevention strategies.

conclusIons

This study identified a high prevalence of metabolic 
disorders as an etiological factor of pediatric urolithiasis. 
Hypercalciuria remains the most frequently found, 
followed by hypocitraturia. This finding supports the need 
for metabolic evaluation in all children and adolescents 
diagnosed with urolithiasis. In this way, one can institute 
early and adequate treatment for the prevention and 
reduction of recurrence, which is a hallmark of urinary 
stones. All pediatric patients presenting flank pain or 
chronic recurrent abdominal pain should always be 
investigated for the possibility of urinary calculi; because 
the clinical manifestation of pediatric urolithiasis, in most 
cases, it is not like the classic renal colic.

Long-term monitoring is effective for patient and 
family education about the importance of eating 
habits, water intake and treatment compliance.

Finally, we stress that in the hospital of the 
study, there started a collaborative work between 
nephrologists and urologists, which certainly brings 
about improvements in the etiological assessment of 
pediatric urolithiasis, its approach and follow-up.
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