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Background: Urolithiasis is an important disease that sometimes may lead to harmful 
effect on kidney. It is associated with significant morbidity, especially in children 
with recurrent stone formation.   

In this study we aim to define the risk factors,  metabolic characteristics  and clinical 
features in children with urolithiasis in our city in two periods. 

Material and Methods: Our study has been extended  in two periods, five years each, 
from 2005-2015. We evaluated two groups of children with urolithiasis documented 
by their ultrasonography. All children underwent laboratory and radiological 
examinations. Biochemical investigation included: serum calcium, sodium, 
potassium, creatinine, uric acid, magnesium. The test of urine included:  electrolites, 
urinalysis, pH, volume and urinary flow in 24h, uroculture. 

Results: Male/female ratio was 1.17:1 for the first period and 1.47:1 for the second 
one.The mean age was 9.7 (period I) and 8.8 (period II). Fourteen patients (37.8%)- 
first period and twenty one(50%) -second period had a positive family history for 
kidney stones. 

Hypercalciuria was the most common metabolic abnormality 54% for the first period 
and 57% for the second one.  It was followed by hyperoxaluria and hypocitraturia. 

Conclusion:  Urolithiasis is a permanent  problem for children of our region. 
Hypercalciuria is the most common risk factor. In addition low urine output and 
positive family history are determined as important risk factor for urolithiasis. 

KEYWORD:  urolithiasis, risk factors, hypercalciuria, children. 

Introduction                                                                                                                                                                  
Urinary stones are aggregates of crystals sometimes mixed with a protein matrix. 
They are formed on the renal papillar by retention of lithogenic particles either by 
obstruction or by adherence to damaged renal epithelium.  
Stone  formation  happens  when urine  is  supersaturated with stone promoting 
factors or because the inhibitor activity is reduced [4,5,14].                                                                              
Urolithiasis is an important disease that sometimes may lead to harmful effect on 
kidney. It is associated with significant morbidity, especially in children with 
recurrent stone formation. Recent studies have shown an increasing incidence of 
urolithiases in both adults and children, (but in children it is different, as it is shown in 
etiology, presentation and incidence). 
There are a lot of factors that may influence this increasing incidence of urolithiases, 
such as global warming, diet, genetic inheritage, socio economic conditions[2,3].                                                                                                                             
The etiology of urolithiasis in children is different. It is important to know the causes 
of kidney stone because this can lead to better strategies in preventing them.                                                                        

So, to decrease the morbidity and to prevent the recurrence it is essential to evaluate 
the metabolic characteristics of the patient with kidney stones[1]. 

Abstract 
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In this study we aim to define the risk factors,  metabolic characteristics  and clinical 
features in children with urolithiasis in our city in two successive periods. 

Material and Method 

Our study has been extended  in two periods five years each, the first one from 2005-
2010, and the second one 2010-2015. In this study we evaluated two groups of 
children, 37 and 42 children each, with urolithiasis documented by their 
ultrasonography. For the first period we included thirty seven children with average 
age 9.7, and for the second period we included forty  two children with average age 
8.8. 

Male/female ratio was 1.17:1 for the first period and 1.47:1 for the second period. 
Children  came to the hospital with the following  complaints: hematuria, urinary 
infection, abdominal pain, nausea and vomiting. A part of them was selected by the 
routine examination of ultrasonography, or by spontaneous pass of the calcul. 

All children underwent laboratory and radiological examinations and all datas  were 
gathered. We recorded demographic and clinical features in all patients, the location 
of stone, history of their family regarding kidney stones, their diet and consumption of 
liquids during 24 hour. Metabolic evaluation was performed in all children. 

Biochemical investigation included : serum calcium, sodium, potassium, creatinine, 
uric acid, magnesium.The test of urine included : urinalysis, pH,volume and urinary 
flow in ml/kg/24 hours,urine culture  to isolate the causative microbe of urinary 
infection, particularly in cases of repeated urinary tract infection.We calculated the 
urinary flow in ml/kg/24h and divided the patients in three groups where urinary flow 
was <0.5ml/kg/24h, 0.5-0.8ml/kg/24h and >0.8 ml/kg/24h which shown 
hypersaturated urine and risk for urolithiasis.   

In 24 hours urine and spot urine we measured calciuria, creatinuria, natriuria, caliuria, 
phosphaturia, magnesuria. We determined all mineral to creatinine ratios  and 
compared (by age) with reference values.  

Knowing renal stasis associated with congenital ureteropelvic junction obstruction, 
can contribute to the formation of stones, all children with hydronephrosis, in addition 
to the ultrasonography underwent voiding cystography to detect the vesico ureteral 
reflux, and intravenous urography performed with contrast (urographine 60% or 76%) 
based on body weight and age. Through this examination we could search for other 
calculi, could notice urologic abnormalities, and judge the degree of obstruction and 
renal damage. 

In anamneses all children were evaluated for family antecendente regarding 
calculosis, the diet, the amount of liquids consumed in 24 hours. 

Results 

We evaluated two groups of children in two successive periods 37 for the first period 
and 42 for the second one.We found that for the same period (five years)the number 
of children presented with urolithiasis in our hospital  is growing. 

Male/female ratio was 1.17:1 for the first period and 1.47:1 for the second one.The 
mean age was 9.7 for the first period and 8.8 for the second period,so the onset of the 
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desase is decreased.Fourteen patients(37.8%)for the first period and twenty one (50%) 
for the second period had a positive family history for kidney stones. The most 
clinical presentation were: abdominal pain respectivly 38% and 33% and hematuria 
32% and24%. Urinary infection was found in 22% and 17%,  nausea and vomiting in 
8% and 19% and stone passage in second period in three children or 7% (table 1). 

Table 1.  Demographic and clinical characteristics of children with urolithiasis 

                                       First period  2005-2010                                  |   Second period  
2010-2015                                       
 Number of 

children 
Percentage Number of 

children 
Percentage 

Male/Female 20/17 54%/46% 25/17 60%/40% 
Family history 
of urolithiasis 

14 37.8% 21 50% 

Abdominal pain 14 38% 14 33% 
Hematuria 12 32% 10 24% 
Urinary 
infection 

8 22% 7 17% 

Nausea and 
vomiting 

3 8% 8 19% 

Stone passage   3 7% 
 

From the radiologic investigation we found  anatomic abnormalities present : Vesico 
ureteral reflux two patient for each period, uretrocele one patient in second period, 
ureteropelvic junction obstruction two patient in first period and one patient in second 
period (table2). 

Table 2  Anatomic abnormalities of urinary tract present in patients 

                              First period                                            |         Second period 

Anatomic 
abnormality 

Number of 
children 

Percentage Number of 
children 

Percentage 

Vesico ureteral 
reflux 

2 5.4% 2 4.8% 

Ureteropelvic 
junction 
obstruction 

2 5.4% 1 2.3% 

Ureterocele   1 2.3% 
 

The most effected age was eleven years old followed by age of  twelve and thirteen, 
but in the second period we found urolithiasis more present in early ages, as it is 
shown in figure 1 below: 
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                  Figure 1   Age distribution in two periods

From the radiologic  datas we found that the location of stone in majority of cases was 
in upper part of urinary tract,
in 5.4% for first period and 4.8% for second one
respectively. In the first period we found 2.7% of cases that stone was located in 
kidneys and ureter (table

             Table 3. Location of stones in all children in two periods

                                          

Location of 
stone 

Number of 
children

Kidneys 33 
Kidneys and 
ureter 

1 

Ureter 2 
Bladder 1 
Total 37 
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Figure 1   Age distribution in two periods 

From the radiologic  datas we found that the location of stone in majority of cases was 
part of urinary tract, in kidneys, 89.2% and 92.8% for each period,

in 5.4% for first period and 4.8% for second one and in bladder 2.7%
first period we found 2.7% of cases that stone was located in 

(table 3 and figure 2) . 

Location of stones in all children in two periods 

                 First period                                     Second period

Number of 
children 

Percentage Number of 
children 

89.2% 39 
2.7%  

5.4% 2 
2.7% 1 
100% 42 

4 5 6 7 8 9 10 11 12 13 14
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From the radiologic  datas we found that the location of stone in majority of cases was 
in kidneys, 89.2% and 92.8% for each period, in ureter 

and in bladder 2.7% and 2.4% 
first period we found 2.7% of cases that stone was located in 

Second period 

Number of Percentage 

92.8% 
 

4.8% 
2.4% 
100% 

Period 1

period 2
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              Figure 2  Stone location 

All the patient underwent metabolic investigation and we found metabolic 
abnormality in 86.5% in first period and 88% in second period. Hypercalciuria was 
the most common metabolic abnormality 54% for the first period and 57% for the 
second one. It was followe by hyper oxaluria and hypocitraturia. Hyperoxaluria  was 
detected in 10% in first period and 9.5% for the second one. Hypomagnezuria was 
found in2.7% in first period and 7% in the second one. Hypocitraturia was found 5% 
in first period and 7% in second one. We found more than one metabolic abnormality 
in 13.5% of the patient in first period and 11.9% of the patient in second period.We 
didn’t find metabolic abnormality in 13.5% in the first period and 12% in second 
period (table 4). 

Table 4  Comparison of urinary metabolic abnormalities in two periods 

  First period Second period 
   %                             n  %                           n 

Hypercalciuria 54%                         20 57%                       24 
Hyperoxaluria 10%                           4 9.5%                       4 

Hypocitraturia 5%                             2 7%                           3 
Hypomagnezuria   2.7%                         1  7%                          3 

Cistinuria  2.7%                         1 -                                       
Hypercalciuria+hypocitraturia  2.4%                        1 
Hypercalciuria+hyperphosphaturia 5.4%                          2  
Hypercalciuria+hypomagnezuria 8.1%                          3 9.5%                        4 
No abnormality 13.5%                        5 12%                         5 
 

We found that 73% of children in first period and 72% in second one , had a 
supersaturated urine, because their urine flow was less than 0.8ml/kg/24 h. 

Ten children (27%) in first period and twelve children (28.5%) in second period 
didn’t shown risk for supersaturated urine (table 5). 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

I II

Pelvic Stone

Ureter

Bladder



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-VI, Issue-IV, July-Aug 2016 Issue 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8 

 
Page 42 

Table 5  Urinary output in ml/kg/24h  

 First period Second period 

      ml/kg/24h %                                   
n  

%                                 
n 

<0.5 ml/kg/24h 32%                              
12 

28.5%                        
12 

0.5-0.8 ml/kg/24h 41%                              
15 

43%                           
18                

>1 ml/kg/24h 27%                              
10 

28.5%                        
12 

Total 100%                            
37 

100%                         
42 

 

From the anamnese taken from children and their parents we found the great 
consumption of salt (taken by cheese, sausages, bakon and pickles), chocolates and a 
low amount of liquids. 

Discussion 

Incidence of urolithiasis is incressing in last decades.”A recent study, however, had 
reported a fivefold increase in the incidence of pediatric urolithiasis during the past 
decade”said in her article M Lopez[3]. In our study we found that the number of 
children with urolithiasis is increasing. 

We saw that average age of presentation was 9.7 and 8.8 for each period. It is 
correlated with the average age of children with urolithiasis in Italy 9 ± 4 [27], 
Croatia 9.38 [12 ], Iceland9.4 [19], but in Turkey[11] , Iran[21] and Egypt[24]  we 
found the average age is lower , respectively 3.7 ±1.3years old,3.6±3 years old and 
3.5.In USA[29] and Canada[20] the average age is about eleven. 

The male/female ratio  is  1.17 and 1.47 .We found the same ratio  in Italy 1.17, 
Croatia 1.47, Canada 1.25, Turkey 1.03,  Argentin 1.14[27,12,11,26]  but we found 
the predominance of female in some countries for example in USA 0.95, in Iran 0.84, 
in Island 0.73[29,21,19]. 

An important risk factor for our children is the positive history of  family regarding 
kidney stones 37.8% and 50%. We find in literature the same fact, for example in 
Turkey 55%, in Italy 77%, in Argentin 46.2%, in USA 37% [10,27,26,29].This factor 
plays a great role in stone recurrence [31]. 

Regarding clinical symptoms, we found two specific signs: hematuria 32% and 
abdominal pain 24%. We find the same symptoms in Turkey: hematuria 25.7% and 
abdominal pain 28.7%. In Croatia we found abdominal pain in 83% of children and 
urinary infection in 62.1% of children. In Canada and Brazil abdominal pain was the 
most specific clinical sign 63% and 56.7%. 

Metabolic evaluation showed that hypercalciuria is the most common metabolic risk 
factor 54% and 57%. Luana Amantio and her colleagues [15] in their article said that: 
"Many authors had shown hypercalciuria is present in 72%-88% of pediatric patient  
with urolithiasis [12,18,19,26,29]. Hypercalciuria accounts for 48% and 59.6%  in 
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Turkey [10,11],74.6% in Brazil[18], 78% in Iceland[19]. It is followed by 
hyperoxaluria and hypomagnezuria. 

In their study [16] Borghi L. and his colleagues conclude that “urinary volume is a 
real risk factor in nephrolithiasis and that a large intake of water is the initial therapy 
for prevention of stone recurrence". In our study in two periods we found that 72% 
and 73% of patients have a low urine output less than 0.8 ml/kg/24h. In literature we 
find 63% of children with low urine output in USA[29]. The anatomic abnormalities 
are predisposing factors for stone formation.We found 11% of our children with 
anatomic abnormality. In literature we find 23.2% in children of Croatia, 14% in 
children of  Canada, 32% in Iran, 20-24% in Turkey[12,20,11]. 

Conclusion                                                                                                                                             

Urolithiasis is a permanent problem for children in our region. Hypercalciuria is the 
most common risk factor. In addition low urine output and positive family history are 
determined as important risk factor for urolithiasis, so children with urolithiasis and 
positive family history regarding kidney stones deserve a thorough metabolic 
evaluation. 
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