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ABSTRACT

Introduction. Urolithiasis is a multifactorial disease. Changes in social and economic living conditions have generated changes in chemical composition of urolith too. Although
calcium is a predominant crystalline constituent of kidney stones in 80% of cases, metabolic disorders are not the main reason for their formation. Hyperparathyroidism may
be a cause of occurrence of calcium lithiasis, however, the biggest number of its occurrence is not a consequence of elevated values of parathormone. Acid uric has a pervasive
presence in all body fluids. The serum level of acid uric is determined by its rate of synthesis, rate of excretion by kidney and gastrointestinal tract, and metabolism. Goal. The
goal of our study is to determine a correlation of calcium lithiasis of the upper part of the urinary tract with the parathormone values and the concomitant values of acidum uricum.
Material and methods. The study was prospective and included 120 patients with calcium lithiasis of the upper part of urinary tract, divided in three age categories, 20-40
years, 40-60 years and older than 60 years. The diagnosis of calcium lithiasis of the upper part of the urinary tract was made on the basis of urinary tract ultrasonography, and
kidney-ureter-bladder radiography (KUB) /intravenous urography (IVU), urine culture and chemical analysis of stone with patients who had a spontaneous emission of stone or
following some of the methods for active removal of stone; with some patients non-contrast (NCCT) was carried out too. All patients were subjected to the laboratory analysis
of the serum level of acidum uricum and parathormone. Results. With observed 120 patients suffering from calcium urolithiasis, who belonged to adult population, no patient
had an elevated value of parathormone, while three patients (2.5%) had the values of acidum uricum higher than the reference values. The average value (for both parameters)
was the lowest with the youngest patients and vice versa, and only in the group of 40 to 60 years of age there were patients whose values of the acidum uricum parameter was
outside the interval of reference values; the other age groups did not have such values. Based on the analysis of the variance, as a statistical method, it was determined that the
average values of acidum uricum in different age groups were statistically significantly different, which is not the case for the parameter parathormone. (p>0,05). Conclusion.
The biggest number of nephrolithiasis is not a consequence of elevated values of parathormone. Hyperuricosemia may be present with calcium urolithiasis, without participation

in forming kidney stones, most probably as an indirect sign of the existence of the initial insulin resistance and metabolic disease.
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1. INTRODUCTION

Urinary stones may be classified with regards to the size,
localization, X-ray characteristics, etiology, composition, the
‘risk of recurrence’ (1-3, 4). Stones and stone fragments should
be analyzed to determine their structure. The leading ana-
lytic procedures include x-ray crystallography and infrared
spectroscopy. Every patient should have at least one stone an-
alyzed, whenever possible. If the stones are not analyzed, the
conclusions about their structure may be based on other ob-
servations, i.e. qualitative cystine test with sodium nitroprus-
side, bacteriuria or urine culture test, showing of crystals of
struvite or cystine in urine sediment, serum urates (when the
uric acid stones or urate stones are suspected), pH of urine (it
is low with the patients with stones from uric acid, and high
with the patients with infective stones), and radiographic ap-
pearance of stones (4). Based on classification of stones with
regards to X-ray and on the basis of kidney-ureter-bladder
(KUB) radiography, stones are divided into “radiopaque,
poor radiopacity and radiolucent”.

“Radiopaque” includes calcium stones (calcium oxalate di-
hydrate, calcium oxalate monohydrate, calcium phosphate),
“poor radiopacity” magnesium ammonium phosphate, apa-
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tite and cystine, while “radiolucent” includes urine acid, am-
monium urate, xanthine, 2,8-dihydroxyadenine and drug-
stones (5). The sensitivity and specificity of KUB radiography
is 44-77% and 80-87% (6). KUB radiography should not be
performed if NCCT is considered (7). However, it is helpful
in differentiating between radiolucent and radiopaque stones.

The pathogenesis of kidney stones includes many factors:
age, sex, obesity, hypertension, hyperparathyroidism, gastro-
intestinal diseases, genetically caused urolithiasis, medicines
and anatomic anomalies associated with the occurrence of
urolith, as well as different external factors such as occupa-
tion, physical activity, diet, geographical location of living
(4,8-12). Hyperparathyroidism may be a cause of occurrence
of calcium lithiasis, however the biggest number of it is not
a consequence of increased values of parathormone (PTH).
Acid uric (ac. uricum) has a pervasive presence in all body
fluids. The serum level of acid uric is determined by its rate of
synthesis, the rate of excretion by kidney and gastrointestinal
tract, and metabolism (13).

The goal of our study was to determine the correlation of cal-
cium lithiasis of the upper part of the urinary tract with the values
of parathormone and concomitant values of acidum uricum.
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2. MATERIAL AND METHODS

The study was prospective and was carried out at the Clin-
ical Center in Banja Luka, at the Urology Clinic during the
period from 01 April 2012 to 01 January 2013. It included 120
patients with calcium lithiasis of the upper part of the urinary
tract. The patients were divided into three age categories,
20-40 years, 40-60 years and older than 60 years. The diag-
nosis of calcium lithiasis of the upper part of the urinary tract
was made on the basis of ultrasonography of urinary tract
and kidney-ureter-bladder radiography (KUB) /intravenous
urography (IVU), urine culture and chemical analysis of the
stone with the patients who had a spontaneous emission of the
stone or after some of the methods for active stone removal.
With a number of patients, a non-contrast CT (NCCT) was
done too. The ultrasound examinations were done by using
LOGIQ 5 PRO sonograph, with transabdominal 3.5 MHz
probe. Generally speaking, an ultrasound examination can
detect any stone, regardless of its chemical composition.
Pathognomonic sign of calcium urolithiasis on KUB implies
the presence of the mineral shadow of calcium intensity. In-
travenous urography, besides the pathognomonic sign of cal-
cium urolithiasis on the x-ray image, provided insight in the
functional kidney status, as well as in the morphological pre-
sentation of pyelocaliceal system of kidney, ureter and uri-
nary bladder with defining whether there was an obstruction
in urine derivation in the sense of anatomic or functional ob-
struction that may have caused the occurrence of urolithiasis.
Sterile urinary culture was used to exclude the stones with
infection. NCCT, which can determine stone density as well
as the internal structure of the stone, was carried out with
some patients. All patients were subjected to the laboratory
analysis of acidum uricum and parathormone at the Clinical
Center Central Laboratory. In order to determine the above
parameters, 3 ml of blood (1-2 ml of serum) were taken, with
vacuumized test tubes and treated with COBAS 6000 device.
The normal values of serum acidum uricum for adults older
than 18 years on the mentioned devices were at the level 142-
339, and of parathormone at the level of 15-65.

3. RESULTS

From a demographic point of view, there were 120 patients
in the working sample, were grouped in three age categories:
20-40, 40-60 and over 60 years. Each age group consisted of
40 subjects.

The average age was 50.19 years, with standard deviation
of 15.60, while, on the other hand, the sex structure was not
quite even, as there were 52.5% men and 47.5% women.

The main descriptive measures, on the total sample, and de-
pending on the age category (average, minimum, maximum,

N Mean Std. Deviation Minimum Maximum
20 to 40 40 31,5250 5,11402 21,00 40,00
40 to 60 40 52,2250 4,98967 41,00 59,00
Over 60 40 66,8250 6,78946 59,00 86,00
Total 120 50,1917 15,59966 21,00 86,00

Table 2. Demographic characteristics of the sample by age categories.

The values of acid uric and parathormone in relation to the
age category are shown in Tables 3 and 4. Something that is
characteristic for both parameters is that a very small number
of patients were outside the allowed intervals, i.e. three pa-
tients (2,5%) had the value of acid uricum higher than the ref-
erence values, while for PTH parameter, there were no pa-
tients at all with the values outside the allowed interval.

In order to conclude whether the average values within
the three age groups differ, from the point of view of these
two parameters, we used a statistical method — the analysis of
variance (ANOVA). It can be seen in Table 3 that the average
value within the groups is different, concerning both param-
eters; in order to be able to say whether this difference is sta-
tistically important too, using the stated test, the results are
presented in Table 4. Something that can be noticed is that the
average value was the lowest (for both parameters) with the
youngest patients, and vice versa. In the last columns (Table 3)
it is obvious that only in the group from 40 to 60 years there
were patients who had the value of the parameter of acidum
uricum outside the interval which is tolerant, while the other
age groups did not have such values.

95% Confidence
N Mean Std.. . Interval for Mean Mini-  Maxi-
Deviation Lower Upper mum  mum
Bound Bound
e 20do40 40 230,3000 45,76148 215,6648 244,9352 156,00 323,00
§ 40do60 40 237,1250 64,10216 216,6241 257,6259 124,00 339,00
5 over 60 40  262,6250 55,70466 244,8098 280,4402 146,00 338,00
< Total 120 243,3500 56,96566 233,0530 253,6470 124,00 339,00
20do40 40 39,1325 12,04478 35,2804 42,9846 15,30 65,00
T 40do60 40 422750 10,48561 38,9215 45,6285 21,00 65,00
E over60 40 439000 1088118 404200 47.3800 1600 64,00
Total 120 41,7692 11,23975 39,7375 43,8008 15,30 65,00

Table 3. Descriptive measures for the parameters acidum uricum and PTH

The analysis of variance, as a statistical method, was used
in order to infer whether the average values were (un)even
between the groups, and since these were three equal groups
(n=40), the requirements for the application of the mentioned
test were met. In this case we obtained different values for
these two parameters, because the average values of acidum
uricum were statistically significantly different from one an-
other, which is not the case for the parameter PTH (p>0,05).

deviation) are given in Tables 1 and 2. Df 15\:1;21; F (S;g\;alue)
N Valid 120 Between Groups 2 11611,575 3,743 ,027
Missing 0 fg’cum Within Groups 117 3102,070

Mean 50,19 Total 119

Median 52 Between Groups 2 234,967 1,888 ,156
Mode 59 PTH Within Groups 117 124,475

Std. Deviation 15,60 Total 119

Minimum 21 Table 4. ANOVA for the parameters Ac.uricum and PTH

Maximum 86

Table 1. Demographic characteristics of the total sample
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4. DISCUSSION

The epidemiology of urolithiasis differs depending on geo-
graphic regions, sex, age, chemical composition and the localiza-
tion of urolith. Such differences may be explained in the context
of the race, diets and climate conditions. Changes of socio-eco-
nomic living conditions have also resulted in the changes in the
chemical composition of urolith. (14). According to literature,
the incidence of renal stones of all race groups is similar speaking
of metabolic abnormalities, suggesting that the influences of the
external environment and the diet, i.e. the living habits are very
important in the etiology of stone disease (l 5). Although cal-
cium is a predominant crystalline constituent of kidney stones
in 80% of cases, metabolic disorders are not the prevailing reason
for their occurrence (16). Hyperparathyroidism may be a cause
of occurrence of calcium lithiasis, however the biggest number
of it is not a consequence of elevated values of parathormone and
most patients have idiopathic hypercalciuria without hypercal-
cemia. However, it should be underlined that the stones of the
upper part of the urinary tract with children are more often as-
sociated with metabolic disorders than with the urinary tract
anomalies and infections (17). Acid uric has a pervasive presence
in all body fluids. The serum level of acid uric is determined by its
rate of synthesis, rate of excretion by kidney and gastrointestinal
tract, and metabolism. Speaking of ammonium acid urate calculi
(AAU), they are a rare type of urolithiasis in developed coun-
tries, while in the developing countries they are endemic. AAU
are observed with 0.38% of the Japanese with urinary stones
(18). Pure AAU occur predominantly with young, thin women,
while the laboratory signs besides the elevated values of acidum
uricum exhibit also a low level of serum proteins and potassium
and urine pH, although hyperuricosuria is not always associated
with hyperuricosemia either (18). The mixed AAU more fre-
quently occurs with middle-age men. (18). Type 2 diabetes, obe-
sity and hypertension may be associated with nephrolithiasis, in
particular diabetes may be a factor in the development of uric
acid stones (19). Insulin resistance, elevated values of ac. uricum
with a predisposition of forming acidum uric stone may precede
the diagnosis of diabetes in the following decades (20). Interest-
ingly, hyperuricosuria is also associated with increased calcium
containing stone formation, and is believed to be related to the
uric acid crystals acting as a nidus on which calcium oxalate and
calcium phosphate can precipitate (21).

The results of our study have shown that, of observed 120 pa-
tients with calcium urolithiasis, who belonged to the adult popu-
lation, no patient had an elevated value of parathormone, while
three patients (2.5%) had a value of acidum uricum higher than
the reference values. The average value (for both parameters) was
the lowest with the youngest patients and vice versa, while only
in the group of age from 40 to 60 years, there were the patients
who had the value of acidum uricum parameter outside the in-
terval of reference values, while the other age groups did not
have such values. Based on the analysis of variance, as a statis-
tical method, the average values of acidum uricum in different
age groups significantly differ statistically, which is not the case
for the parameter PTH (p>0,05). Concomitantly elevated value
of acidum uricum in the age group of 40-60 years was not a cause
of occurrence of urate lithiasis, but may quite certainly be associ-
ated with insulin resistance, as well as with other characteristics
of metabolic syndrome, the incidence of which rises with an in-
crease in age.
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5. CONCLUSION

The biggest number of occurrence of calcium nephrolithi-
asis is not a consequence of elevated values of parathormone.
Hyperuricosemia may be present with calcium urolithiasis,
without participation in forming kidney stones, most prob-
ably as an indirect sign of the existence of initial insulin resis-
tance and metabolic syndrome.
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