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INTRODUCTION 

Iran is a country located in the so-called Kidney Stone Belt and the prevalence 

of the disease in Iran is 2-3% 1, 2. The clinical symptoms of urolitiasis in children 

seem to be different compared to that in adults, but they can be diagnosed more 

easily using radiographic techniques that have become far more common in the 

recent years 2.  As children take up a considerable chunk of the population in 

Iran, addressing the conditions and diseases special to this vulnerable group, 

including urolitiasis, becomes even more urgent3, 4, and 5. Possible risk factors of 

renal stone formation can range from genetic, metabolic, infectious or 

anatomical to environmental disorders or drug abuse. In addition, metabolic 

Abstract: Introduction: There is limited information on the stones of the urinary tract in infants. 

The purpose of this study was to investigate the possible signs ,symptoms and risk factors of 

urinary stones and evaluation of vitamin D hypervitaminosis as a risk factor of diagnosed cases 

with urolithiasis  in infants 2 months to 2 years old.this is a case-control study, which 41 infants 

with urolithiasis (age range, 2 to 24 months) were enrolled as well as 41 age- and sex-matched 

infants without urolithiasis.urine samples were done to evaluate urinary excretion of calcium, 

oxalate, citrate, uric acid, phosphate, sodium, potassium, magnesium and creatinine and a urine 

sample was taken for testing Cyanide Nitroproxide . Blood tests including calcium, phosphorus, 

uric acid, potassium, blood urea nitrogen, creatinine, alkaline phosphatase, 25 - hydroxy vitamin 

D3, PTH and blood gases were investigated.Serum levels of 25-hydroxyvitamin D3 were 

significantly higher in the infants with urolithiasis than in the controls (27.38 ±10.66 ng/mL versus 

18.34 ± 8.73 ng/mL, P < 0.001). In case group, hypocitraturia and hypercalciuria were detected in 

30.9 % and 21.95 % of cases respectively and there were no Hyperoxalouria, Hypomangensuria 

and Hyperuriocosiuria. At least one urinary metabolic abnormalities in %09.56cases were 

identified. Based on our findings the vitamin D3 administration maybe significantly important to 

induce renal stone.The urinary levels of citrate and family history of the patients are 

predisposing factors.  
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patterns of urolithiasis may change over time 6. Many different studies have 

emphasized on hypercalciuria, especially idiopathic hypercalciuria, as the most 

common underlying metabolic abnormality which promotes stone development7. 

Hypercalciuria can result from an Idiopathic increased synthesis of 1, 25 (OH) D3 

while secondary hypercalciuria occurs as an outcome of high calcium. Vitamin D3 

intake 8.  

Recent studies have provided scientific evidence supporting higher than 

normal levels of calcium and phosphorus in infants with uarolitiasis. Therefore 

this study was embarked upon to find out whether serum levels of vitamin D and 

PTH are contributing factors in infants with uarolitiasis. 

 

MATERIAL AND METHODS 

This is a case-control study. The Case group consisted of 41 children aged 2 - 

24 months with proven urinary tract calculi referring to the Nephrology Ward of 

the Children's Hospital in Bandar Abbas city which is affiliated to the Hormozgan 

University of Medical Sciences, Iran in the year 2012. 

All children below the age of two years with proven urinary tract stones 

were included. Patients who met the inclusion criteria were assigned to the study 

after their parents were made aware of the process and a consent form was 

signed by them. The exclusion criteria consisted of having a history of preterm 

birth, Neonatal Intensive Care Unit (NICU) admission, prolonged hospitalization in 

a children's ward and/or diuretics and steroids intake that could raise their 

calcium and vitamin D levels. 

Following the initial ultrasonography, all patients underwent a secondary 

ultrasound examination performed by an expert radiologist to confirm the 

presence of stone(s) in the urinary system. The urine samples were examined for 

WBC, RBC, casts, crystals and urinary tract infections. After the absence of 

infection in the urinary tract was assured, the patients were asked to follow their 

usual diets and continued taking vitamin D drops (had they been consuming the 

same). The patients were also assessed for: 

 The serum levels of Calcium, Phosphorus, Potassium, Uric Acid, Alkaline 

Phosphatase, BUN, Creatinine, vitamin D3 and PTH 

 The amount of blood gas 

 The urinary levels of sodium, Potassium, Calcium, Uric Acid, Magnesium, 

Oxalate, Citrate and random urine creatinine 

 The presence of cystinuria by screening fresh urine samples in cyanide-

nitroprusside test 

The control group consisted of 41 infants between 2-24 months of age who 

had no evidence of urinary tract stone, any chronic disease or inadequate growth 

and had referred to the Koodakan Hospital in Bandar Abbas city (which is 

affiliated to the Hormozgan University of Medical Sciences) for reasons other 

than renal disease.  

The participant who met all of the inclusion and none of the exclusion 

criteria were assigned to the control group. All parents were informed about the 
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objectives and methodology of the study and then signed a written consent to 

confirm they want their child to participate. Demographic information was 

collected about all participants. An arterial blood sample and a random urine 

sample were taken from hospitalized participants and were sent to a laboratory 

for assessment. The urine samples of non-hospitalized participants were 

collected by highly trained professionals in the cooperating laboratory. 

Data was analyzed via the SPSS software. Descriptive statistics were used to 

determine the incidence rates or mean value of variables.Variables were 

compared for statistical significance through independent T tests and Fisher's 

exact test. 

 

RESULTS 

Forty one infants with urolithiasis were put into the sample group and 

compared to the 41 healthy ones in the control. The average age of the sample 

group was 10.1 ± 7.41 months versus 9.27 ± 6.17 months in the control (P= 

0.577). The male, female ratio within the case or sample group was equal to 21:20 

(51.22% to 48.78%) whereas the control group included 19 males as against 22 

females (46.34 % Vs 53.66%, P = 0.413). There was no significant difference 

between the two groups in the frequency distribution of since the last vitamin D 

intake until serum levels were determined (p= 0.314). The duration of direct sun 

light exposure was 29.39 ± 19.59 and 16.10± 6.30 minutes in the case and control 

groups, respectively (p = 0.0001). 

From 41 infants with urinary stone, 17 cases (41.46%) were below 6 months; 

out of these 11 cases (64.7%) were being breast fed alone whereas 6 cases 

(35.3%) had supplementary formula milk, too.  and the remaining 24 cases ( 58.54 

%) in the sample group were between 6 months to 24 months of age. 21 of them 

(87.5%) were receiving mixed feeding (both breast and formula milk). None of the 

cases were reported to have been fed cow’s milk. A statistically significant 

difference was observed in formula consumption of the two groups (p = 0.0001). 

A positive family history of urolithiasis was reported in 22 cases (53.65 %) of 

the sample group and in 4 cases (9.75 %) of the control group (p=0.0001). Of 41 

infants who were found to have renal stones, 9 cases (21.95 %) had right renal 

involvement, 15 cases (36.58 %) had left renal involvement, 15 cases (36.58 %) 

had both kidney sin evolved and 2 cases (4.87 %) had both kidney as well as 

ureteral stones. 

In 34 out of 41 cases (83 %) the largest calculi found was ≤3 millimeters in 

diameter. Stone size ranged between 3 - 5mmin three cases (7.3%) and in 

another three cases (7.3%) it was 5-10mm. In one case only (2.4 %) a stone equal 

to or larger than 10 millimeter in diameter was found. In only 4 (9.7 %) out of 41 

cases, a single stone was present while the other 37 cases (90.24%) had more 

than one stone.  

In the samples, only two patients (4.87 %) had serum vitamin D3levels 

higher than 55ng.mL. An episode of hypercalcemia and hypercalciuria was 

observed in both cases with PTH level in the normal range except that in one of 
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the two, hyperphosphatemia (serum alkaline phosphatase level at > 420 units per 

liter) was present.  

Only in one (2.43%) of the 41 urolithiasis patients, serum vitamin D was 

lower than 10ng.mL, however the level of calcium and PTH in the serum in this 

case were respectively not lower and higher than normal. None of the control 

group had a serum Vitamin D level of more than 55ng.mL and  4 cases had a level 

of < 10ng.mL. 

The mean vitamin D level in the samples was 27.38 ± 10.66ng.ml (minimum 

7.70ng.ml and maximum 59.03ng.ml) while in the controls, it stood at 18.34 ± 

8.73ng.ml (minimum 7.8ng.ml and maximum 45.20ng.ml). The independent T test 

showed a statistically significant difference in the two groups (p= <0.0001). 

Eight out of the 41 patients (19.51 %) had hypercalcemia, 8 (19.51 %) 

patients had hyperphosphatemia and 20(48.78 %) had hypophosphatemia. As 

shown in Table 1, the differences in serum levels of calcium and phosphorous 

between the groups were statistically significant (p=0.001 and 0.002, respectively). 

Table 1 and 3 indicate that the difference between the two groups in the 

duration of direct sunlight exposure, serum levels of vitamin D3, Calcium, 

Phosphorous, blood urea nitrogen (BUN) and Creatinine, average urinary 

Citrate.Creatinine ratio, positive family history of urolithiasis and formula 

consumption are statistically significant. 

As regards mineral excretion in the urine, hypercalcuria occurred in 9 infants 

(21.95 %) with renal stones. No meaningful difference was seen in the serum 25 

(OH) D3 level between patients with and without hypercalciuria (p= 0.083). 

None of the 41 infants with renal stone experienced hypomagnesemia, 

hyperoxaluria or hyperuricosuria but hypocitraturia was observedin16 cases 

(30.09 %) with no significant difference in the vitamin D level in patients with and 

without Hypocitraturia (P= 0.066). One or more stone promoting metabolic 

abnormalities was detected in 23 (56. 09 %) patients. Prevalence of cristaluria 

among the case and control groups was 9.75 % in the sample and 0.00% in the 

control group. 

The results of urinary cyanide nitroprusside test were not positive in any of 

the patients under study. Based on the arterial blood gas results, there was no 

metabolic acidosis or alkalosis. Patients did not manifest anatomic disorder. 

Table 1 and 3 list the values of different blood and urinary variables 

measured in the sample and control groups, respectively. The incidence rates of 

pyuria and hematuria are illustrated in Table 2. 

 
Table 1. The values of the blood variables in the two groups 

P Value Mean Maximum Minimum  

0.0001 10.66±27.38 59.30 7.70 Case Vitamin D 

   8.37±18.34 45.20 8.7 Control 

0.982 0.58±44.09 5.6 3.10 Case Potassium 

mEq/L  0.57±4.5 5.6 3.2 Control 

0.001 9.5±1.17 11.5 5.6 Case Calcium mg/dl 

 8.77±0.88 10.5 6.1 Control 

0.002 4.98±1.46 9.5 3.1 Case Phosphorous 
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 4.18±0.57 5.5 3.2 Control mg/dl 

0.002 11.6±66.4  8.6 1.3 Case Uric acid mg/dl 

 3±0.01 5.1 1.3 Control 

0.145 4.5.31±158.79 861 11.148 Case Alkaline 

phosphataseU.L  353.35±211.47 313 111 control 

0.187 36.69±30.09 111 5.6 case PTH Pg/ml 

 52.34±53.09 351.75 16.9 control 

0.0001 15.94±4.47 11 1 case Nitrogen mg/dl 

 1.55±3.15 18 4 control 

0.005 0.45±0.11 0.80 0.20 case Creatinine 

mg/dl  0.38±0.9 0.61 0.20 control 

 

Table 2. Incidence of hematuria and pyuria in case and control groups 

5<number RBC in 

urine<8 

5>number RBC in 

urine 

Total number  

7.31% 92.68% 41 Case Hematuria 

0 100% 41 Control 

12.19% 80.87% 41 Case Pyuria 

0 100% 41 Control 

 

Table 3. The values of the urine variables in the two groups under investigation 

P Value Mean Total number  

0.612 2.52±0.08 41 case Sodium/potassium 

Mmol/mmol 

 

%100 41 control 

0.622 0.47±0.34 41 case Calcium/creatinine 

Mg/mg 0.51±0.34 41 control 

0.750 1.2±0.70 41 case GFR 

Mg/dl 1.28±0.90 41 control 

0.318 0.6±3.10 41 case Oxalate/Creatinine 

Mg/mg 0.09±0.11 41 control 

0.003 0.68±0.29 41 case Citrate.Creatinine 

Mg/mg 0.39±0.54 41 control 

0.450 0.21±0.89 41 case Magnesium/Creatinine 

Mg/mg 0.22±0.16 41 control 

0.624 2.9±1.19 41 case Phosphorous/creatinine 

Mg/mg 1.95±1.30 41 control 

 

 

DISCUSSION  

A study by Van Dervoort K, 2007, in the U.S found that an underlying 

metabolic disorder was the root cause for kidney stone formation in almost half 

of the patients (52%) with urolithiasis (2). 

In our study the male to female ratio was equivalent to 1.05:1 which is 

similar to the sex ratio in another study done by Momtaz et al 6. Two other 

studies, by Alone et al., 9 and Fallahzade et al. 10 and different reports in the U.S 

suggested the sex ratio to be as 1.4:2. Difference in the sex ratio can be 

attributed to ethnic, geographical and genetic backgrounds. 
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The results pertaining to family history in the present study are parallel with 

the outcomes of a study conducted in turkey in which 60% of infants had a family 

history of urolithiasis – 14% in first-degree relatives. Another study on the same 

performed in Shiraz, reported a much higher family case history (80.6 %) of stone 

in the urinary system 10, 11. 

Urilithiasis in infants causes symptoms including irritability, infection, or 

hematuria, and other urinary tract symptoms. Signs and symptoms which led to 

performing ultrasonography and diagnosis of urolithiasis were similar to those in 

the two previous studies on the same subject – in Shiraz, Iran by Fallahzadeh et al 

, and the other in Turkey. 

Because gastrointestinal disorders are highly prevalent among infants, 

urolithiasis is often misdiagnosed in this age group as infantile colic or other 

kinds of digestive problems. Therefore considering the very fact that urinary 

stones usually cause nonspecific symptom, any children with intense irritability or 

a typical infantile colic should be examined thoroughly using ultrasonography for 

urolithiasis 10, 11. 

This study confirms previous research by Fallahzadeh showing that serum 

vitamin D level is significantly higher in the children with urolithiasis compared to 

healthy ones. In contrast, hypocitraturia occurring in 16 cases (30.9 %) was the 

most prevalent metabolic disorder in our study whereas in the above said study 

hypercalcuria had the highest incidence rate, occurring in 10 cases (27.8%). In a 

study in Turkey executed on 47 infants diagnosed with urothialisis, hypercalciuria 

was present in 12 of them while hypercalcemia was found in 3 10, 11.   

Daudon from France uncovered strong evidence that kidney stones in 

France, East Asia, Middle Asia, Africa and South America are mostly composed of 

calcium oxalate 12. 

 Areses Trapote from Spain concluded in 2004 study that metabolic 

disorders and urinary tract infections respectively are the two most important 

factors that increase the risk for developing kidney stones 13. 

 Coward from England in another study confirmed the above mentioned 

finding and emphasized that kidney stones caused by infection in the urinary 

tract is currently more frequent than that in the past 14. 

Fairly similar to the results of our research, low levels of citrate, high levels 

of calcium (hypercalciuria) and reduced urinary volume were mentioned by 

Stitchantrakul as the most common reasons of stone formation in children in 

Thailand 15.  

Elevated serum levels of vitamin D in infants with urolithiasis referring to the 

Children’s Hospital in Bandarabbas helped draw this conclusion that a 

prescription of supplementary vitamin D3 may play a pivotal role in the 

pathogenesis of formation of renal stone in this age group. In infant cases 

suspicious of kidney stone, it is recommended that decision regarding the 

continuation of supplementary Vitamin D be made by taking 25-hydroxyvitamin D 

level tests into account. Moreover, supplementary Vitamin D can be continued in 

normocalcemic infants as hypervitaminosis is not considered an etiology level. It 
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can also be concluded by taking into account other etiologies in infantile 

urolithiasis that a deficiency of Vitamin D can be caused by insufficient vitamin D 

intake via supplementation or inadequate exposure to sunlight.  
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