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Moaqgalada 124 xastonin sidik yollarindan tabii yolla xaric olmus ve ya azinvaziv iisullarla xaric edilmis
sidik daglarimin torkibinin infraqirmizi spektroskopiya vasitasila tadqiqinin naticalori sarh edilmisdir.

Tadqiq edilon sidik dagsi niimunalorinin aksariyyatinin (106 niimuna — 74,2%) torkibinin iki va ya daha
artiq mineraldan ibarat oldugu miisahida edilmisdir. Sidik daslarmn torkibinda hansi mineralin 50%-don
cox olmaswdan asuli olaraq 3 tipi ayird edilmisdir: 1-Ci tip — oksalat-kalsium dagslari: bunlarin torkibinda
kalsium-oksalatin monohidratlar: (vevelit) va dihidratlart olan (vedelit) néviari vardir; 2-Ci tip — fosfor-
kalsium daglari: bunlarin timumi kiitlosinin 50%-doan artigi apatit, hidroksiapatit va fliiorapatitdan ibaratdir,
3-cii tip — torkibindo sidik tursusu va onun dihidrati daha ¢ox olan daglardir.

1-ci tip sidik dagslar: digar daslara nisbaton daha ¢ox va xiisusilo kigilords miisahido edilmigdir.

2-ci va 3-cii tip dagslarin rastgalma tezliyi isa pasiyentlorin Cinsiyyatindon asuli olmamusdir. 1-Ci tip sidik
daglarina biitiin yas qruplarinda rast golinsa doa, onlarin 30-39 yash soxslords daha ¢ox (41,38) oldugu
miisahida edilmigdir. 2-ci tip sidik daglari isa 40-49 yash pasiyentlor qrupunda digar yaslara nisbaton artiq
(33,3%) olmus, boyiik yas qruplarinda get-geds azalmisdir. 3-cii tip daslarin an az rast galindiyi yas qrupu
isa 30-39 yaslar idi. Sidik daslarimin bu tipina 50-59 yash pasiyetlor qrupunda daha ¢ox — 52,94% tasadiif
edilmisdir.
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The article discusses the results of the study of the mineral composition of urinary stones obtained as a
result of self-expulsion, as well as the use of minimally invasive surgical techniques in 124 patients with
urolithiasis.

There was a mixed composition of the stone in most patients — 106 (74.2%), consisting of two or more
mineral components. Depending on the predominant component, the volume fraction of which was more
than 50% of the sample, urinary stones were classified into 3 mineral types: type 1 — oxalate-calcium
concrements, the dominant component of which is calcium oxalate in the form of monohydrate (vevelite) or
dihydrate (vedelite); type 2 — phosphate-calcium, in which more than 50% of the volume is represented by
apatite, hydroxylapatite or fluorapatite; type 3 —stones, the dominant substance of which is uric acid or uric
acid dihydrate. Most urinary stone samples were represented by concrements of type 1, which was
significantly more common in male patients. No gender dependence in the prevalence of stones of types 2
and 3 was found. Type 1 urinary stones were observed in all age categories, with a predominance in patients
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aged 30-39 years (41.38%).

The age distribution of type 2 stones had similar characteristics, with the maximum number of patients
with this type of stone being in the age range of 40-49 years (33.3%), with a further decrease in this
indicator in older age groups. The minimum number of cases of type 3 stone formation was registered
among patients aged 30-39 years (5.88%). In the following age periods, the quantitative presence of this type
of stone increased with a maximum value in the age range of 50-59 years (52.94%).

Introduction. Urolithiasis is a widespread
disease with a recurrent course, its prevalence
according to epidemiological studies is 1-20%
and is increasing annually in all countries of the
world [1, 2]. This disease is polyetiological.
Among the factors contributing to the develop-
ment of urolithiasis are ethnic, geographic,
demographic, metabolic [3, 4], connected with
variable pathology of urinary system [5-7] and
stone formation [8, 9]. A wide range of
chemical compounds has been identified in the
composition of urinary stones, which depends
on the type of metabolic disorders. According to
the recommendations of the European Asso-
ciation of Urology, stone analysis is mandatory
in case of primary stone formation, early
recurrence after interventional therapy, as well
as late recurrence after a long period of absence
of stones in the kidneys and urinary tract [10].
Infrared spectroscopy is considered the gold
standard in assessing the mineral composition
of stones [9, 11]. Population studies conducted
in European and Asian countries have found
geographical differences in the distribution of
stones by mineral composition, gender, and age
of patients.

There are conflicting views on the gender
and age dependence of the course of uroli-
thiasis, as well as the formation of certain
inorganic compounds in the composition of
stones [12]. Studying the features of the mineral
composition of urinary calculi in patients of
different sexes and at different ages is appro-
priate and will contribute to the individuali-
zation of the preventive, therapeutic and meta-
phylactic strategy of this disease.

Purpose of work consisted in studying the
dependence of the mineral composition of
urinary stones on the gender and age characte-
ristics of patients.

Material and methods. The mineral compo-
sition of urinary stones obtained as a result of
spontaneous passage, as well as as a result of the use
of minimally invasive surgical methods (extracor-
poreal shock wave lithotripsy, percutaneous nephro-
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lithotripsy, contact ureterolithotripsy) was studied in
124 patients with urolithiasis (men - 76, women -
48) aged from 20 to 74 years (average age —
49.70+12.83 years). As a method of assessing the
mineral composition of the stone, infrared spectro-
scopy (IRS) was used on an IR spectrophotometer
IKS-29 (LOMO) in the spectral range of 4000-400
cm™. Powder preparations obtained by grinding
fragments of urinary stones in agate mortars to a
particle size of ~ 1-10 microns were studied. The
samples were prepared in the form of transparent
compressed tablets from a mixture of potassium
bromide, which served as a matrix, and the
substance under study. The powder was ground and
mixed in a special closed box. Pressing was carried
out immediately before recording the spectra. The
mineral composition of the stone was estimated
based on the identification of absorption bands
characteristic of certain chemical compounds in the
infrared range. In samples with mixed mineral
composition, the dominant component was
determined, the volume fraction of which was more
than 50% of the sample volume. Based on the
dominant mineral, the mineral type of the stone was
determined, after which, according to medical
documentation, a retrospective analysis of the
frequency of detection of stones of different mineral
types in groups of patients with different gender and
age characteristics was performed.

Statistical processing of data obtained during the
study was carried out using Microsoft Excel 2016
spreadsheets and Statistica 10 (StatSoft, USA).
When choosing  statistical ~ procedures, the
methodological requirements of the International
Congress on Harmonization of Clinical Trials ICH /
GGP were taken into account. Quantitative data are
presented in the form of M=%d, where M is the
sample mean, & is the standard deviation.
Comparison of qualitative data in two groups was
carried out using the Pearson agreement criterion
(x2) and Fisher's exact criterion (in the case of five
or fewer observations in one of the subgroups). The
critical significance level when testing hypotheses
was taken equal to 0.05.

Results and their discussion. A wide range
of chemical compounds was identified in the
composition of stones of different structural
types, in which calcium oxalate was most often



present in the form of monohydrate (wavellite),
calcium phosphates in the form of hydroxy-
lapatite, as well as uric acid. Aragonite was
found in isolated samples, struvite, cystine,
brushite (Table 1).

Table 1. Types of mineral compounds and their
frequency of detection in urinary stones

Type of mineral Frequency of
presence in kidney
stones (%), n=124

Wavellite 93 (74.2%)
Hydroxylapatite 66 (53.2%)
Uric acid 30 (24.2%)
Weddellite 22 (17.7%)
Ammonium urate 11 (8.8%)
Calcium carbonate 5 (4%)
Aragonite 3 (2.4%)
Cystine 6 (4.8%)
Struvite 2 (1.6%
Brushit 1 (0.8%)

Monophase stones, which were composed
of a single mineral, were discovered in 32
(25.8%) patients. In most patients — 106
(74.2%). The stones had a mixed mineral
composition, which in the infrared spectrum
was characterized by the presence of two,
three, or four main phases corresponding to
different mineral components.

Depending on the dominant component,
the volume fraction of which is more than
50% of the sample, urinary stones were
classified into 3 mineral types: type 1 —
oxalate-calcium concrements, the dominant
component of which is calcium oxalate in the
form of monohydrate (vevelite) or dihydrate
(vedelite); type 2 — phosphate-calcium, in
which more than 50% of the volume is

represented by apatite, hydroxylapatite or
fluorapatite; type 3 — stones, the dominant
substance of which is uric acid or uric acid
dihydrate. In single samples of stones of types
2 and 3, aragonite, calcium carbonate,
struvite, cystine, brushite were determined.

The majority of urinary stone samples
were represented by type 1 stones, which
were significantly more common in male
patients (Table 2).

The obtained data correlate with the results
of epidemiological studies, which indicate a
higher prevalence of calcium oxalate lithiasis
among men [13]. There is information about a
more frequent detection of phosphate-calcium
stones among women, urate stones among
men [14], however, in our study, no gender
dependence in the prevalence of stones of
types 2 and 3 was found.

Type 1 urinary stones were observed in all
age categories, with a predominance in
patients aged 30-39 years (41.38%). In older
age groups, a decrease in the number of cases
of type 1 stone formation was observed, with
the minimum value of this indicator among
patients aged 60-69 years (6.90%).

The age distribution of type 2 stones had
similar characteristics, with the maximum
number of patients with this type of stone
belonging to the age range of 40-49 years
(33.3%), with a further decrease in this
indicator in older age groups.

The minimum number of cases of type 3
stone formation was recorded among patients
aged 30-39 years (5.88%). In the following
age periods, the quantitative presence of this
type of stone increased with a maximum
value in the age range of 50-59 vyears
(52.94%) (Fig. 1).

Table 2. Distribution of mineral types of urinary stones depending on the gender of patients

Mineral type of Total number of Men, N=76 Women, N=48 P-value
urinary stone patients, N=124
Type | 58 (46.8+8.8%) 42 (33.9+ 8.3%) 16 (12.9+5.9%) 0.0027
Type Il 35 (28.2+7.9%) 11 (8.9+ 5.0%) 20 (16.1+6.5%) >0.05%
Type Il 31 (25+7.6%) 23 (18.6+6.8%) 12 (9.7+5.2%) >0.05%

Notes: - reliability of differences, according to the Pearson agreement criterion (2), at the significance level
p<0.05; - reliability of differences, according to the Fisher criterion, at the significance level p<0.05
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Fig. Distribution of mineral types of urinary stones depending on the age of patients

When conducting infrared spectroscopy, a
wide range of chemical compounds was
identified in the composition of urinary stones,
in which calcium oxalate in the form of mono-
hydrate, calcium phosphate in the form of
hydroxylapatite and uric acid were most often
identified. In single samples, calcium carbonate,
aragonite, struvite, brushite, cystine were found.
The data obtained are consistent with previously
conducted studies, according to which the main
components of kidney stones are oxalate-cal-
cium and phosphate-calcium compounds [15].

We should estimate that current work
performs one more accent on necessity to
involve different specialist for estimation of
pathogenesis even widespread diseases [16, 17]

especially with digital medicine and artificial
intelligence development [18, 19] and non-
invasive method of investigation [20-22].

Conclusions.The mineral composition of
urinary stones has its own characteristics,
depending on the gender and age of the patients.
The formation of oxalate-calcium urinary stones
IS most characteristic of men, the peak inci-
dence falls on the age of 40-49 years. Gender
characteristics of the distribution of stones, the
dominant components of which are calcium
phosphate and uric acid were not detected. The
frequency of detection of uric acid stones
increases with age, the inverse relationship is
characteristic of the age distribution of phos-
phate-calcium concrements.
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OCOBEHHOCTH COCTABA MOYEBBIX KAMHEMN

C.M.Ko.ﬂyrlaeBl, B.H.JIecoroii', O.Il.MexBeaea’, M.A.JlecoBas’, B.B.FapFHH3’4
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Pe3rome. B pabote nipeacTaBieHbl Pe3y/bTaThl H3YYCHUs HHGPAKPACHOH CIIEKTPOCKOIHEH 0COOCHHOCTEH
MHUHEPAIFHOIO COCTaBAa MOYEBBIX KaMHEH, MOIYYEHHBIX B Pe3yJbTaTe CaMOCTOSTEIBHOIO OTXOXACHUS, a
TaK)ke IPUMEHEHHS] MaJIONHBA3UBHBIX XHUPYPIHUECKUX METOIUK y 124 GOIBHBIX MOUYEKaMEHHOU OOJIE3HBIO B
3aBUCHUMOCTH OT I10JIa ¥ BO3pacTa 00CIIeyeMbIX.

VY GonpmmHcTBa nameHToB — 106 (74,2%) — HaOnrojancs CMEIIaHHBI COCTaB KaMHs, COCTOSIIMN U3
IBYX U 0ojee MUHEpaIbHBIX KOMIOHEHTOB. B 3aBHCHMOCTH OT mpeobiaiaromero KOMIOHEeHTa, 00beMHas
J0J1s1 KoToporo coctaisia 6osee 50% oOpasia, MoueBble KaMHU OBUTH KJIacCU(UITMPOBAaHBI HA 3 MUHE-
pPAIBHBIX THIA: THUI | — OKCAJATHO-KaJIbIIMEBbIE KOHKPEMEHTHI, JOMHHHUPYIOIUM KOMIIOHEHTOM KOTODBIX
SIBIIIETCS] OKCAJIAT KaJNbIIHUS B BUJIE MOHOTH/paTa (BeBEINTA) WU AuTHapara (BeaenuTa); tTun 2 — ocdaTHo-
KaJbIIUEBBIC, B KOTOPBIX Ooniee 50% oObeMa MpeJICTaBICHO allaTHTOM, THAPOKCHIIAIATHTOM WK (ropara-
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TUTOM; THIT 3 — KaMHH, JJOMUHHPYIOIIMM BEIIECTBOM KOTOPBIX SIBJISICTCSI MOYEBasl KUCIOTA WM JUTHIPAT
MOYEBON KUCIOTHL. BOJIBITMHCTBO 00pa3iioB MOUEBBIX KaMHEH OBLIH MpECTaBICHBl KOHKPEMEHTaMH THIA 1,
YTO JIOCTOBEPHO 4Yalle BCTPEUAIOCh Yy TAIMEHTOB MYMKCKOTO Tojia. [ 'eHAEepHOW 3aBUCUMOCTH B
pacipoCTpaHCHHOCTH KaMHeW THITOB 2 U 3 He 00OHapykeHO. MoueBble KaMHU TuMa 1 HaOIrOAaTUCh BO BCEX
BO3PACTHBIX KaTETOPHUSX, C MpeoOnamaHueM y manueHToB B Bospacte 30-39 mer (41,38%). BospactHoe
pacrmpejielicHie KaMHEel THa 2 MMeJ0 CXOXHE XapaKTepPHCTHKH, MPH 3TOM MaKCUMallbHOE KOIUYECTBO
MAaIUCHTOB C JaHHBIM THUIIOM KaMHEHW NPUXOJWIOCh Ha Bo3pacTHO# auamazoH 40-49 ner (33,3%), c
JABHEHIIIMM CHIDKCHHUEM 3TOTO TIOKa3aTells B CTAPIINX BO3PACTHBIX rpymnax. MUHAMAIbHOE KOJTHYECTBO
ciiydaeB 0Opa30BaHUS KaMHeW TUma 3 3aperncTpUpOBaHO cpenr manueHToB B Bo3pacte 30-39 mer (5,88%).
B mocnegyromnue Bo3pacTHBIC MEPHOABI KOJMYECTBEHHOE HAJIMYKME STOrO BUJA KaMHEW YBEIUYHMBAJIOCH C
MaKCHMaJbHBIM 3HaYEHUEM B BO3pacTHOM auanazone 50-59 nert (52,94%).
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