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Introduction

Introduction: Renal diseases can be asymptomatic even in
progressive disorders; therefore, detecting urine and ultrasound
abnormalities may help facilitate early diagnosis and prevention of
renal diseases. This study was conducted to investigate random
urine parameters and urinary system ultrasonography findings in 7-
11 year-old students.

Materials and Methods: Healthy students from Tehran and Qom,
Iran were enrolled in a prospective descriptive study and their sex,
age, weight, height, and BMI were measured. Then, a fresh clean
urine sample was collected and ultrasonography of the urinary tract
was done. The urine specimen was tested for urine Ca/Cr, urine
oxalate/Cr, and urine citrate/Cr.

Results: Of 932 students, 47.9% were female and 52.1% were male.
The age range of the students was 7-11 years with a mean age 0f9.08
years. A history of renal disease and UTI was positive in 1.1% and
9.9% of the students, respectively. Ultrasound was normal in78%
and abnormal in 22% of the students. Abnormal findings included
hydronephrosis in 1.1%, fullness of the urinary tract in 0.1%, urinary
system duplication in 3%, urolithiases in 0.7%, decreased kidney size
in 0.4%, increased bladder thickness in 8.9%, and other abnormal
findings in 7.8% of the subjects. Abnormal urine findings included
hypercalciuria, in 10.9%, urine hyperuricosuria in 5.4%, urine
hyperoxaluria in 12.8%, and hypocitraturia in 96.9% of the students.
Conclusions: According to the results, nephrolithiasis may be due to
hyperoxaluria, hypercalciuria, and hyperuricosuria in a normal
population. Genetics and nutrition are more important risk factors.
Therefore, some nutritional interventions for decreasing urine
oxalate, calcium, and uric acid may be beneficial.
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About 90% of urinary stones contain calcium as a
major constituent, and 60% are composed of
calcium oxalate. Most “spontaneous” stones are
composed of calcium, oxalate, or phosphate
crystals.

Between 30% and 60% of children with calcium
stones have hypercalciuria without
hypercalcemia. Other metabolic aberrations that
predispose to stone disease include hyperoxaluria,
hyperuricosuria, hypocitraturia, heterozygous
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cystinuria,hypomagnesuria, hyperparathyroidism,
and renal tubular acidosis [1].

In one study, 3014 students from Yazd, Iran were
screened and urinary abnormalities were detected
in 94 (3.1%) subjects. The rate of proteinuria was
1.79% as the most common urine abnormality.
Hematuria was present in 16 subjects. Fifteen
cases had positive results for blood, 12 for
ketones, and 21 for nitrite in the urine [2]. In a
case-control study, 202 children aged1 month to
15 years with urinary stones and 302 children
without nephrolithiasis were compared according
to the calcium/creatinine ratio. In the case group,
the calcium to creatinine ratio was significantly
higher compared to the control group [3].

In a cross-sectional study in Qom, 110 primary
school children (56 girls and 54 boys) aged 7 to

11 years were investigated. Only one child had
renal stone (1%), but the prevalence of abnormal
renal ultrasonography was 7%. Hypercalciuria
and hypocitraturia was detected in 23% and
100% of the students, respectively [4].

In a study of 312 students aged 7-12 years old in
Tabriz, proteinuria, hypercalciuria, hyperoxaluria,
hyperuricosuria, and hypocitraturia was in 1.6%,
8.1%, 7.05%, 1.28%, and 13.46% of the students,
respectively [5].

In this study, we investigated random urine
parameters and urinary system ultrasonography
findings in 7-11 year-old students.

Materials and Methods

Healthy students from Tehran and Qom, Iran were
enrolled in a prospective descriptive study.
Informed consent was obtained from the students’
parents, and their sex, age, weight, height, and BMI
were measured. Then, a fresh clean urine sample
was collected to measure Cr, Na, K, Mg/Cr, Ca/Cr,
protein/Cr, Oxalate/Cr, uric acid/Cr, citrate/Cr,
and Cysteine/Cr. Ultrasound examination of the
urinary tract was done in some students according
to the consent This research was approved by
ethic committee of Pediatric Infections Research
Center of Shahid Beheshti University of Medical
Sciences.

Results

Of 932 students, 47.9% were female and 52.1%
were male. The age range of the students was 7-11
years with a mean age of 9.08+1.28 years. The
weight, height and BMI range were 30.49+9.95,
132.71+£10.77 and 16.95+3.47 respectively.
About 1.1% of the students had a history of known

renal disease and in 9.9% positive history of UTI
was detected.

Abnormal urine findings included abnormal levels
of urine Na in 93.3%, urine K in 79.2%, urine
Mg/Cr in 56.7%, urine Ca/Cr in 10.9%, urine
Oxalate/Cr in 12.8%, urine protein/Cr in 1.2%,
urine uric acid/Cr in 5.4%, and urine citrate/Cr in
96.9% of the subjects (table 1). All students
showed normal levels of urinary cysteine. The
prevalence of crystalluria was 4.4% in our study,
which included triple phosphate in 0.6%, calcium
oxalate in 1%, and amorphous crystals in 2.8% of
the students.

Ultrasonography was normal in78% and
abnormal in 22% of the participants. Abnormal
findings included hydronephrosis in 1.1%, fullness
of the urinary tract in 0.1%, urinary system
duplication in 3%, urolithiases in 0.7%, decreased
kidney size in 0.4%, increased bladder thickness
in 8.9%, and other abnormal findings in 7.8% of
the subjects.

Discussion

Urinary stones are mostly composed of calcium
oxalate. Most “spontaneous” stones are composed
of calcium, oxalate, or phosphate crystals.
Between 30% and 60% of children with calcium
stones have hypercalciuria. Other metabolic risk
factors include hyperoxaluria, hyperuricosuria,
hypocitraturia, heterozygous cystinuria,
hypomagnesuria, hyperparathyroidism, and renal
tubular acidosis. A study of the metabolic risk
factors of urolithiasis in 248 Turkish children
showed hypercalciuria, hypocitraturia,
hyperoxaluria, hyperuricosuria, and cystinuria in
41%, 39%, 22%, 9%, and 4% of the patients,
respectively [6]. Moreover, some drugs like
ceftriaxone are associated with nephrolithiasis
[7]- In a study in Turkey, 324 healthy children
were divided into four age groups as < 7 months,
8-18 months, 19 months to 6 years, and 7-14
years. A random urine specimen from each subject
was analyzed for calcium and creatinine. The
median urine calcium/Cr was 0.10 in the age
group 7-14 years [8]. Sorkhi H performed a study
in 590 healthy children aged 7-11 years in the
north of Iran. In this study, early morning random
urine samples taken from all children were
analyzed for calcium and creatinine. The mean
urinary Ca/Cr ratio was 0.155 = 0.095 [9]. The
mean urinary calcium/creatinine ratio was 0.2
(x0.17) and the prevalence of
hypercalciuria was 37.8% in another study of
362 children aged 7-12 years in Kashan, Iran [10].
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Table 1. Mean and standard deviation of Urinary solute and electrolytes in study group

U Cr (mg/dL) 68.67+35.98
U Na(meq/dL) 133.66+57.8
U K(meq/dL) 48+20.75
U Ca/Cr 0.29+2.79
U Protein/Cr 0.07+£0.04
U Oxalate/Cr 0.07+0.40
U Uric acid/Cr 0.72+5.30
U Citrate/Cr 0.28+0.41
U Cysteine/Cr 0

U Magnesium/Cr 0.36%2.59

In Finland, proteinuria was found in one of four
specimens in 10.7% and in two of four specimens
in 2.5% of 8,954 children aged 8 to 15 years [11].
The prevalence of asymptomatic proteinuria was
6.2% in 2068 schoolchildren (age group 12-14
years) in Kashmir valley, which persisted in
2.17% after the second dipstick examination [12].
In our study, the rate of proteinuria was 4.1% in
one dipstick sample.

Overall the mean length of the kidney is 83.3 mm
at 7.5 years, 89 mm at 8.5 years of age, 92 mm at
9.5 years, 91.7 mm at 10.5 years, and 96 mm at
11.5 years and the left kidney is slightly longer
(about 3 mm) than the right kidney.
Our findings were consistent with the above
values.

Conclusions

According to the results, nephrolithiasis may be
associated with nutrition, lack of adequate fluid
intake, and decrease physical activity in a normal
population. Some nutritional interventions are
recommended to decrease the urinary level of
oxalate.
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