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Abstract: The relationship between urinary stone disease and nutrition in infants is not well known. This study
investigates the relationship between breast milk, formula and supplementary foods, vitamin D usage, and family stone
history with urinary system stones in children aged 3-24 months. The study included 100 infants aged 3-24 months of
age with urinary tract stones and 40 healthy infants with similar age and gender as the control group. Sixty of the
patients were boys, and 40 were girls; the control group consisted of 26 boys and 16 girls. There was no significant
difference in only breastfeeding, breastfeeding plus formula, and formula feeding in the patients and controls. Positive
family history of urolithiasis was significantly higher in the patients compared to the controls (p=0.04). While
breastfeeding duration time was negatively correlated with spot urine calcium to creatinine ratio in children exclusively
breastfed infants. No direct effect of nutrition type and vitamin D usage on stone formation was found in infants. It has
been shown that stone formation in this age group is associated with a family history of stones. In this study, the duration
of breastfeeding is negatively correlated with the spot urinary calcium to creatinine ratio.
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INTRODUCTION

Urinary system stone disease, which is common in
pediatric practice as well as adulthood, is an important
cause of morbidity. The prevalence of urinary stone
disease ranges from 1-5% to 5-15% [1-4]. In two
separate studies conducted with school-age (6-18
years) children in Turkey, urinary system stone disease
frequency was 0.8% and 1.3% [5, 6]. This disease,
which is so common, can occur because of metabolic,
anatomical, infectious, environmental, and nutritional
factors [7, 8]. Some other factors, climate, diet, genetic
and socioeconomic also affect the incidence [1, 9, 10].

Some substances taken in excess amount in the
diet can cause stone formation. For example, high
vitamin C intake in the diet may be a risk factor for
calcium oxalate stones [10]. Excessive animal protein
intake causes urinary uric acid, calcium, and oxalate
excretion, increasing the susceptibility to stone
formation [7, 11]. A diet rich in sodium or calcium can
trigger hypercalciuria. In addition, diet may work as a
morbidity-reducing factor in urinary system stone
disease practice, as it can be modified and corrected
[7, 11-13]. For these reasons, the diet and its contents
are at least as important as the factors that contribute
to stone formation.

In the first two years of age, nutrition varies
according to months. Normally, only breast milk is
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recommended for the first 6 months, complementary
foods are started after the sixth month, and a similar
diet with adults is recommended after 12 months. The
most appropriate diet for normal newborns is
breastfeeding by their own mother. Today, babies are
recommended to be fed exclusively with breast milk for
the first 6 months after birth. In the absence of breast
milk, situations in which breastfeeding is inconvenient
(such as active tuberculosis in the mother, HIV
infection, human lymphocytic 1-2 virus infection, herpes
simplex virus infection in the mother's breast) or
insufficient breast milk or the presence of some
metabolic diseases [14-16]. It is recommended to give
complementary foods for babies fed with breast milk
from the sixth month. There are few studies in the
literature showing that breast milk reduces the
formation of stones in infants [17].

We hypothesized that breastfeeding/formula, age at
supplementary food, vitamin D usage, and family stone
history would be associated with stone disease. Based
on this, our first aim in this study is to investigate
whether diet contributes to stone formation in patients
with urinary system stone disease between 3-24
months of age by comparing it with healthy controls.
Our second aim was to examine the effect of breast
milk nutrition with other foods and emphasize the
importance of breast milk in the 3-24 months of age in
urinary stone disease. It was also aimed to investigate
the effects of Vitamin D use and family history of
urinary system stones in this age group.
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Figure 1: Flow diagram of the clinical trial of the patients and controls included in the study.

MATERIALS AND METHODS

Study Population

This retrospective study was conducted by the
University of Health Sciences, Okmeydani Training and
Research Hospital, Pediatric Nephrology, and
Pediatrics outpatient clinics between January 2018 and
October 2018. The study started with 163 children,
including 115 patients and 48 controls. Fifteen children
from the patient group and eight children from the
control group were excluded from the study for various
reasons. The study was continued with 140 children,
including 100 patients and 40 controls (Figure 1).
Children who were completely healthy and applied to
the Pediatrics outpatient clinic for vaccination or routine
control were included in the study for the control group.
Since the number of healthy children who underwent
ultrasound was low, the number of patients in our study
was higher than the number of controls.

Written consent was obtained from the parents
before the study. The study was conducted in
accordance with the Helsinki Declaration guidelines
and was approved by the local ethics committee of
Okmeydani  Training and Research  Hospital
(date/number: 17.04.2018/867).

The patient group consists of between 3-24 months
of age, has urinary system stones, and does not have
any other chronic disease. The control group consists

of between 3-24 months old, not having urinary stones,
with no other chronic disease. Patients with chronic
disease and a history of chronic drug use, such as
infants  demonstrating  anatomic  abnormalities,
neurogenic disorders, or urinary diversions, those who
were born premature, and those receiving any diuretic
agents, especially furosemide, were excluded from the
study. In addition, children with stones detected in the
first ultrasound but no stones in the second ultrasound
were also excluded from the study.

In order to standardize urinary calcium, uric acid,
and oxalate excretion, all patients and controls included
in the study were fed with age-appropriate foods. None
of them was on a special diet program. Patients and
controls received either breast milk or standard age-
appropriate formula. Moreover, the amounts of protein
and vitamin D in formulas were similar to breast milk.
Both the patients and the controls were included in the
study if their parents' consent was given for
participation.

Imaging and Laboratory Evaluation

The presence of urinary system stones was
demonstrated by ultrasonography in all children. For
this purpose, urinary system ultrasonography was
performed twice, with an interval of 3 months, on all
patients by the only pediatric radiologist working in our
hospital. An ultrasound was performed once to show
no urinary tract stones in the controls. The finding in
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patients with stones detected in the first ultrasound but
not found in the second ultrasound was interpreted as
echogenic foci. If the stone image persisted in the
second ultrasound, urinary system stone disease was
accepted.

Urine samples were collected from all patients with
a bag or catheter as the first urine in the morning. The
test findings of the metabolic evaluation were noted
based on serum- and urine-related risk factors basically
depending on spot urine analysis. Family stone history,
age, weight, height, hemogram and biochemistry
values, examinations requested for solute analysis in
spot urine of the patients, ultrasound findings, and
nutritional characteristics (breastfeeding duration time,
formula use, transition time to complementary foods)
recorded on the registration forms.

Statistical Analysis

The packaged software SPSS 17.0 was used for

measurements were summarized as numbers and
percentages, while continuous measurements were
summarised as averages and standard deviations (as
median and minimum-maximum when needed).
Distributions were checked for comparing continuous
measurements between the groups; Student T-test was
used for parameters exhibiting regular distribution, and
Mann Whitney U test was used for parameters not
showing normal distribution. The Chi-square test was
used as statistical analysis when necessary. In
addition, a Pearson correlation test was used for
nutrition type and spot urine parameters. A p <0.05
level was considered statistically significant.

RESULTS

The study included 100 children (60 boys and 40
girls) with urinary system stones under two years old
and 40 controls (26 boys and 14 girls) who were similar
in gender and age with these patients and who did not

statistically analyzing the data. The categorical have urinary  system  stones. Some clinical
Table 1: Clinical and Spot Urine Findings of Infants with Nephrolithiasis
Parameters n (%)
Symptoms Unrest and abdominal pain 52 (52.0)
Color change in urine and diaper 23 (23.0)
Others 25 (25.0)
Stone size <3 mm 35 (35.0)
3-5mm 44 (44.0)
5-10 mm 16 (16.0)
>10 mm 5(5.0)
Stone localization Kidney lower pole 36 (36.0)
Kidney middle pole 31(31.0)
Kidney upper pole 11 (11.0)
Inside the parenchyma 8(8.0)
Upper end of ureter 7(7.0)
Lower end of ureter 3(3.0)
In the bladder 2(2.0)
In urethra 2(2.0)
Treatment need Only follow-up 47 (47.0)
Medical treatment 51 (51.0)
Surgical treatment 2(2.0)
Final stone status Remission 76 (76.0)
Decreased number and size of stones 17 (17.0)
Persistent stones or increased number and size of stones 7(7.0)
*Metabolic risk factors Hypercalciuria 23 (23.0)
(38/100) Hypocitraturia 7(7.0)
Hyperoxaluria 5(5.0)
Hyperuricosuria 2(2.0)
Hypomagnesuria 1(1.0)

*Based on reference values according to age (9).
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characteristics and laboratory findings of the patients
are given in Table 1. According to these findings, 52%
of the most common patients were admitted to the
hospital with restlessness and abdominal pain
symptoms, 23% had urine color change and diaper
complaints.

The demographic data, nutrition, supplementary
food, vitamin D usage status, and family history of
stones in patients and controls are shown in Table 2.
There was no difference in gender, age, weight, and
height between the patients and controls (p>0.05).

When the month of starting supplementary food in
babies older than six months was evaluated, no
significant difference was found between the patients
and controls in terms of the month of supplemental
feeding (p=0.250).

In general, when the whole patients and controls
were examined, no statistically significant difference
was found between the three groups in terms of those
who were fed only breast milk, those fed with breast
milk plus formula, and those fed only with formula
(p=0.40, p=0.08, and p=0.72, respectively). It was

Table 2: Demographic Data, Nutrition, Supplementary Food, Vitamin D Usage Status, and Family History of Stone in

all Participants

Parameters Patients Controls p

Male/Female (n/n) 60/40 26/14 NS

Age (month) (Mean + SD) 9.47 £ 5.67 8.36 £ 5.08 NS

Weight (kg) (Mean + SD) 8.63+227 8.14 £ 3.1.76 NS

Height (cm) (Mean + SD) 70.70 + 8.58 69.08 + 6.61 NS

Time to start solid foods (months) (Mean + SD) 58+0.6 6.0+0.8 NS

All patients (n=100) and controls (n=40)

Only breastfeeding n (%) 45 (45) 16 (40) NS

Breastfeed & formula n (%) 37 (37) 16(40) NS

Only formula n (%) 18 (18) 8 (20) NS

Negative family history of stones n (%) 51 (51) 28 (70) 0.04
Positive family history of stones n (%) 49 (49) 12 (30)

Vitamin D usage (-) n (%) 11 (11) 3(7.5) NS
Vitamin D usage (+) n (%) 89 (89) 37 (92.5)

Patients (n=37) and controls (n=19) younger than 6 months

Only breastfeeding n (%) 21(56.8) 6(31.6) NS
Breastfeed & formula n (%) 8(21.6) 9(47.4)
Only formula n (%) 8(21.6) 4(21.0)

Vitamin D usage (-) n (%) 9(24.3) 2(10.5) NS
Vitamin D usage (+) n (%) 28 (75.7) 17 (89.5)

Negative family history of stones n (%) 20 (54.1) 11 (57.9) NS
Positive family history of stones n (%) 17 (45.9) 8(42.1)

Patients (n=63) and controls (n=21) older than 6 months

**Only breastfeeding n (%) 23 (36.5) 11 (52.4) NS
**Breastfeed & formula n (%) 30 (49.2) 8 (40.0)
**Only formula n (%) 10 (16.4) 2(10.0)

Vitamin D usage (-) n (%) 2(3.2) 1(4.8) NS
Vitamin D usage (+) n (%) 61 (96.8) 20 (95.2)

Negative family history of stones n (%) 31 (49.2) 17 (80.9) 0.01
Positive family history of stones n (%) 32 (50.8) 4(19.1)

SD: Standard deviation, **nutrition type before starting a solid food.
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observed that a history of urinary stones was more
common in the families of patients with urinary stones,
and this was statistically significantly different from the
controls (p=0.04). When the patients and the controls
were compared according to their vitamin D use, it was
observed that the rate of vitamin D use of the controls
was not different than the patients (p>0.05; Table 2).

The children in the patients and controls were
divided into two groups as age <6 months and >6
months (Table 2). A total of 56 children (37 patients
and 19 controls) younger than six months were divided
into breastfeeding, breastmilk plus formula, and
formula only and compared in terms of feeding patterns
within the groups. Nutritional characteristics of the
patients and the controls were found to be similar
(p=0.11). In the comparison made in terms of vitamin D
use and family history in patients younger than six
months, vitamin D use and family history of positive
stones were found to be similar between the groups
(p>0.05).

While the number of patients older than six months
was 63, the number of controls over six months was 21
(Table 2). No significant difference was found between
the patients and controls older than six months in terms
of the rate of those who started supplementary feeding
(p=0.73). When the patients older than 6 months and
the controls were compared in terms of eating habits,
no significant difference was found between the two
groups in terms of nutritional patterns. No significant
difference was found between the patient and control
groups in children over 6 months of age in terms of
vitamin D use (p>0.05). While the rate of family history
of stone was 50.8% in the patients older than 6
months, this rate was found to be 19.0% in the controls
(p=0.01).

Our study found a metabolic cause in 45 of 100
(45%) children (Table 3). For this purpose, we
examined the patients' spot urine levels of some
solutes such as calcium, uric acid, oxalate, cystine,
citrate, and magnesium. We detected 11 patients had
high spot urine calcium/creatinine, 8 patients had high

Table 3: Comparison of Patients' Blood and Urine Results with Normal Reference Values

Laboratory values Patients (Mean * SD) Age (month) Reference values
Hemoglobin (g/dL) 11.66 + 0.86 3-24 9.5-13.5
Hematocrit (%) 34.63 £2.43 3-24 29-39
WBC counts (x10*/mm?) 10.11 £ 2.73 3-24 6.0-17.5
Platelets (x10¥mm?®) 377.67 +79.22 3-24 150-350
Urea (mg/dL) 21.39 £ 7.41 3-24 10-40
Creatinine (mg/dL) 0.23+0.05 3-24 0.3-0.7
Sodium (mmol/L) 137.51+ 2.31 3-24 138-145
Potassium (mmol/L) 475+ 0.46 3-24 4.1-5.3
Calcium (mg/dL) 10.34 £ 0.50 3-24 8.8-10.8
Phosphorus (mg/dL) 5.57 £ 0.57 3-24 4.5-6.7
Alkaline phosphatase (1U/L) 22421 +65.79 3-24 82-383
Parathyroid hormone (pg/mL) 26.94 + 24.98 3-24 9-52
25 (OH) Vitamin D3 (ng/mL) 33.72+11.95 3-24 30-100
Spot uCa/uCr (mg/mg Cr) 0.41+0.36 <6 <0.8
7-12 <0.6
12-36 <0.53
Spot uUA/uCr (mg/mg Cr) 1.46 £ 0.91 <12 <2.2
12-36 <1.9
Spot uCystine/uCr (mg/mg Cr) 3.11+£6.62 <1 <0.18
1-6 <0.11
>6 <0.038
Spot uOxalate/uCr (mg/mg Cr) 0.55+ 0.65 <6 <0.26-0.28
7-24 <0.11-0.14
Spot uCitrat/uCr (mg/mg Cr) 20.43 + 31.01 0-60 >0.42
>60 >0.25
Spot uNa/uK 0.85+ 1.47 For all ages <2.5

SD. Standard deviation, WBC: White blood cell, uCa: Urine Calcium, uCr: Urine creatinine, uUA: Urine uOric ascid, uCitrate: Urine citrate, uCystine: Urine cystine,

uOxalate: Urine oxalate.
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Table 4: Correlation between some Parameters in Infants with Nephrolithiasis (n=100)

Parameters Duration of breast milk Duration of Formula Duration of additional food

PTH r 0.095 0.088 0.286
p 0.536 0.385 0.250
o r 0.015 -0.014 -0.087

25 (OH) Vitamin D3
p 0.922 0.893 0.732
Spot uCa/uCr r -0.392 -0.175 -0.286
p 0.008 0.082 0.250
Spot uUA/uCr r -0.093 0.037 -0.285
p 0.543 0.716 0.252
Spot uCitrat/uCr r -0.213 -0.088 -0.241
p 0.159 0.385 0.335
. r -0.131 0.010 0.236

Spot uCystine/uCr
p 0.392 0.918 0.347
r 0.006 0.020 0.039

Spot uOxalate/uCr
p 0.968 0.841 0.879
r 0.050 -0.091 -0.250

Spot uMg/uCr
p 0.712 0.367 0.317
r 0.456 -0.101 0.215
Spot uNa/uK

p 0.005 0.365 0.407

r: Correlation Coefficient, PTH: Parathormone, uCa: Urine Calcium, uCr: Urine creatinine, uUA: Urine uric ascid, uCitrate: Urine citrate, uCystine: Urine cystine,

uOxalate: Urine oxalate, uNa: Urine sodium, uK: Urine potassium.

spot urine uric acid/creatinine, 17 patients had low spot
urine citrate/creatinine, 2 patients had high spot urine
cystine/creatinine, 3 patients had high spot urine
oxalate/creatinine, 2 patients had low spot urine
magnesium/creatinine, and 4 patients had high spot
urine sodium/potassium ratios. These findings were
divided by spot urinary creatinine values. Obtained
rates were compared with reference values for age [9].
Results above or below the reference values were
considered pathological.

The relationship of patients under two years of age
with urinary solute excretion according to nutritional
status was examined (Table 4). No correlation was
found between the solutes excreted in urine and the
feeding duration in the other feeding type groups.
However, a negative correlation was found between
breastfeeding time and spot urinary calcium/creatinine
ratio in babies fed breast milk (r=-0.392, p=0.008)
exclusively. Apart from that, a positive correlation was
found between breastfeeding time and urinary
sodium/potassium ratio (r=0.456, p=0.005).

DISCUSSION

We hypothesized that breastfeeding/formula/age at
supplementary food and Vitamin D would be
associated with urine stone disease in children first two

years. Based on this, we aimed in this study is to
investigate whether diet contributes to stone formation
in patients with urinary system stone disease in
children under the age of two by comparing with
healthy controls. We have shown that a family history
of renal stone disease is an important factor for urinary
system stone disease, especially after 6 months, and
the use of 400U/day vitamin D is not directly related to
stone formation. Another important result is that
breastfeeding is exclusively associated with lower urine
calcium. However, we could not show the direct
relationship of stone formation with diet in children
under two years of age, with supplementary foods and
the time to start supplementary foods.

Urinary system stones can be encountered at any
age. One of the important causes of urinary stone
disease in children is metabolic causes [18]. In our
study conducted in different regions of the world, it has
been observed that the stone can be seen at any age
[19, 20]. In the study conducted by Shatha et al. with
204 patients, the mean age at the time of diagnosis
was 41.9 £ 34.7 months (4 months-14 years) [4]. In a
study conducted in our country, among pediatric stone
diseases, the rate of stone disease in infancy was
reported as 41% and 34%, respectively [7]. There are
few studies in the literature on stone disease in infancy,
and children with stones constitute 20% of all pediatric
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cases [7-9, 12, 21]. Approximately one-third of pediatric
patients are asymptomatic and get diagnosed in
ultrasonography performed for other reasons [5, 22]. In
infants, the stone is mostly located in the kidneys and
in older children in the ureter. It is stated that stone
formation may also be associated with gender (source).
Urinary system stones are more common in boys under
10 years of age and girls over 10 years [23, 24]. In this
study, no significant difference was found between the
patient and control groups in terms of gender, age, and
height. 4 (4%) patients in the patient group and 1
(2.5%) child in the control group had growth
retardation. In our study, patients were younger than 2
years old, and as reported in the literature, there was
male dominance. In this study, 52% of the patients
were admitted to the hospital with restlessness and
abdominal pain symptoms. However, it was found that
23% had urine color changes and diaper complaints.
When the size of the stones detected in the patients
was examined, it was shown that 44% of the stones
were 3-5 mm in diameter, and 35% were <3mm. When
the localization was examined, it was located in the
lower pole of the kidney with a maximum of 36%. In
addition, the middle pole of the kidney with 31% was
found to be the second most frequent localization site.

Considering epidemiological observations, it is
certain that diet plays a role in urolithiasis [11, 25]. High
animal protein intake contributes to the formation of
hyperuricosuria, hyperoxaluria, hypocitraturia, and
hypercalciuria. Increased consumption of animal
protein is associated with an increased incidence of
calcium oxalate stones in the population [25-28].
Considering the nutritional habits in the infant period,
since the use of breast milk or formula constitutes the
main diet during this period, the effect of the diet on
stone formation may be due to the difference between
breast milk and the composition of the formula. Some
differences between breast milk and formula may make
the form a risk factor for stone formation [29, 30]. There
is no study in the literature investigating the relationship
between stone formation and diet and the time of
starting supplementary foods in children under 2 years
of age. Our study observed that the rate of those who
were fed only formula in babies with stones was 18%
and 20% in the control group. However, no statistically
significant difference was found between the patient
and the control groups regarding formula use.
According to this result, it can be said that breast milk,
formula, and mixed nutrition in the patient and control
groups were not different under the age of 2 years.

The presence of stone history in the family is
important, and it is determined that the history is

positive in 12-68% of the patients. When the family
history of stones was examined, it was found 49% in
the patient group and 30% in the control group, and
this was statistically significant. Most of the children
with stones have a family history of stones. Family
history of stone is a serious risk factor leading to stone
development in the child [31-34]. In the study of
Amancio et al., including 106 patients, it was found that
85% of those with a family history of stone had a
positive family history [35]. According to the data of our
study, the family history of stones in the patient group
(49%) was found to be significantly higher than the
control group (30%). However, when the patients were
divided into two groups as younger than six months
and older, it was found that the family history of those
younger than six months was similar to the control
group without stones, whereas the family history was
significantly increased in those older than six months
compared to the control group. In this case, it can be
said that urinary tract stone disease detected after six
months is accompanied by positive family history.
Although there is no concrete data about these
families, it was learned in their history that they were
fed a diet rich in salt. For this reason, we thought that it
is necessary to inform children and families with a
family history of stones about nutrition and diet and to
warn them about salt restrictions.

Normally, breast milk contains an average of 1.2-6
IU/100 mL of vitamin D [36]. Standard formulas contain
40-60 1U/M100 mL of vitamin D. This difference may
pose a risk for the stone. Since patients taking the
standard formula can also use vitamin D, this may
further increase the risk. The fact that the formulas are
rich in calcium, phosphorus, oxalate, sulfate, and C — D
— B6 vitamins and their separation from breast milk
may also be risk factors for stone development [29, 30].
In addition, the differences in socio-cultural and
educational levels may cause problems in the
preparation of the formula, and the risk of urolithiasis
may increase with increased solute load and increased
vitamin D due to intense formulas. All-term newborns in
our country take vitamin D from the age of 15 days.
The last recommended adequate vitamin D intake in
2008 by the American Academy of Pediatrics was 400
IU/day [37, 38]. In our study, although active vitamin D
was not measured in the patient and control groups,
there was no significant relationship between vitamin D
use and stone formation. These results may be
because a dose not exceeding 400 U/day was used in
our patients and control group. However, when the
patients were divided into two groups as younger as
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and older than six months, it was found that the use of
vitamin D in patients was similar to the control group. In
this case, it can be said that urinary system stone
disease detected before or after six months is not
associated with the use of vitamin D at a normal
maintenance dose of 400 |U/day.

Studies have shown that the majority of patients
with nephrolithiasis in early childhood have one or
more metabolic disorders [38, 39]. These metabolic
disorders may be in the form of an increase in urine
concentrations of solutes such as calcium, phosphorus,
oxalate, uric acid, and cystine or a decrease in citrate
in the urine. Hypercalciuria is the most common
metabolic cause in most studies of pediatric stone
disease. In some of the studies conducted in Turkey,
hypocitraturia and hyperuricosuria were found to be
other common metabolic disorders in addition to
hypercalciuria [40-42]. Inappropriate, excessive vitamin
D supplementation and formula feeding may cause
hypercalciuria. It has been reported that
hyperuricosuria may occur in breastfed babies whose
fluid needs cannot be met [7,9,24]. Especially in a
study conducted in China reported that the risk of
kidney stones increased in babies fed with a formula
containing melamine [43]. It is observed that 17-20% of
children with hypercalciuria have stone development
within & years, and it is the most common metabolic
disorder associated with stone etiology in infants [44,
45]. The most important nutritionally important factor in
the pathogenesis of idiopathic hypercalciuria is a diet
rich in sodium and protein [46, 47]. In our study, 89
patients (89%) had normal calcium/creatinine levels,
while 11 patients (11.0%) had a high calcium/creatinine
ratio. In addition, breast milk alone, formula alone, and
the formula plus a diet rich in sodium and protein may
be involved in stone etiogenesis in infants who are fed
alone and mixed-fed infants. The frequencies of
abnormal calcium/creatinine ratios in babies who are
fed only breast milk, formula alone, and mixed-fed
babies were evaluated. There was no significant
difference. However, when all patients are examined,
the negative correlation between the duration of
breastfeeding and the urinary calcium/creatinine ratio
and a positive correlation with the urinary sodium/
potassium ratio shows that breast milk decreases
calcium excretion in the first months and increases
sodium excretion. This situation suggests that breast
milk has an effect preventing stone formation.

Uric acid is the product of purine metabolism and is
excreted by the kidneys. Matos et al. showed that spot

urinary uric acid/creatinine ratios are high in infancy
depending on age and decrease as the child grows
[48]. In our study, uric acid excretion of the babies was
examined, high uric acid excretion was found in 8% of
the patients with stones. But the rates of patients with
abnormal uric acid/creatinine were found to be similar
in babies who were fed only breast milk, formula only,
and mixed feeds.

Hypocitraturia is one of the most common metabolic
disorders causing urinary tract stones. Citrate, together
with calcium, acts by creating soluble compounds that
reduce calcium saturation in the urine and prevent
calcium oxalate and calcium phosphate precipitation
[49, 50]. In our study, it was observed that 17% of
patients with stones had lower citrate excretion
compared to normal. Since it is known that a high
protein diet may be effective in the development of
hypocitraturia, while in our study, the distribution of
those with abnormal citrate excretion in only breast
milk, formula only, and mixed-fed infant groups were
evaluated, and no significant difference was found
between the groups.

LIMITATIONS AND STRENGTHS OF THE STUDY

This study also has some limiting features. Although
the patients were included in the study at the first two
years of age, the fact that some patients were younger
than six months and some older than six months
restricted the evaluation of the effects of breast milk
and formula on stone formation on a homogeneous
group. The fact that the use of vitamin D was
questioned verbally could not be a factor that
objectively reveals our data, as we did not evaluate the
findings reflected on the biochemistry parameters of
the patients. Because the spot urine results were only
in the patient group due to financial reasons, the
abnormal values determined were compared with
reference values according to age, but no comparison
could be made with the control group included in the
study as a similar age group.

CONCLUSION

Although many factors are effective in the formation
of renal stones in infancy, there is not enough study in
the literature about the effect of using formula alone or
together with vitamin supplements on stone formation.
According to the results of this study, there was no
direct effect of nutrition in infancy on stone formation.
However, there is a negative correlation between the
duration of breastfeeding and the spot urinary
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calcium/creatinine ratio. And a positive correlation with
the spot urine sodium/potassium ratio in patients who
only breastfed suggested that breast milk may have a
protective effect on stone formation in the long term. It
was concluded that the use of vitamin D at a
maintenance dose, such as normal 400 IU/day, was
not associated with the stone formation and that
positive stone history in the family was associated with
stone formation, especially after the 6th month.
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