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® Introduction. According to modern concepts one of the key links in the pathogenesis of urolithiasis is metabolic litho-
genic disturbances. The study of the complex effect of many factors on the metabolism of urolithiasis patient is the basis of
modern scientific research. We studied the frequency of various chemical urinary stones occurrence depending on various
levels of uricuria. Materials and methods. Data from of 708 urolithiasis patients (303 men and 405 women) were analized.
The results of blood and urine biochemical analysis and chemical composition of urinary stone were studied. The degree
of uricuria was ranked by 10 intervals: from 0.4 to 14.8 mmol/day to assess the occurrence of different stones at various
levels of uricuria. Results. The incidence of calculi consisting of uric acid also increases with increasing levels of uric acid
in the urine. An increase in the level of uricuria above 3.11 mmol/day is observed to increase calcium-oxalate stones occur-
rence. Decrease in the prevalence of carbonatapatite and struvite stones observed at an increase of urine uric acid excretion.
At high levels of uric acid excretion, we found uric acid and calcium oxalate stones most often. Conclusion. Control over
the level of urinary acid excretion in urine is important in case of calcium-oxalate and uric acid urolithiasis.
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® Bsemenne. [To COBpeMeHHBIM TIPEICTABNIEHNAM OJTHUM U3 KTIOUEBBIX 3BEHbeB TIaTOTEHe3a MOYeKaMeHHOI 6oies-
H1 (MKD) saBnstoTcsa MeTabonmdeckue TMTOTeHHbIe HapyIleH . V3ydeHe KOMIIEKCHOTO BIVITHUA MHOXKeCTBa (aKTo-
POB Ha MeTab0/IM3M MalNeHTa, cTpagaoiiero MKB, 1e)nT B 0CHOBe COBpeMEHHbIX HAyYHBIX MCC/IE[JOBAHMII TATOreHesa
ypormtuasa. B Hacrosmel paboTe MBI M3y4M/IN YACTOTY BCTPeYaeMOCTY MOYEBBIX KaMHel pas/IM4HOrO XVMIYEeCKOro
cocTaBa IpY PasIMYHBIX YPOBHAX ypuKypuu. MaTepuambl M MeTOAbI. [IpoaHani3upoBaHbl JaHHbIE 00CIeOBAHNA
708 mauyenTtoB (303 my>xunHbl 1 405 sxeHuH), crpagatomyux MKB. B mporecce paboThl n3ydeHsl pe3ynbTaTsl 610-
XMMMYECKOTO aHa/IN3a KPOBM U CyTOYHONM MOYM, aHA/IM3a XMMMIYECKOTO COCTaBa MOYEBbIX KOHKPEMEHTOB. [l oljeHK!
BCTPEYAaeMOCTY KaMHell PasAMYHOIO XMMUYECKOTO COCTaBa IPY PasAMYHBIX YPOBHAX YPUKYPUM IPOUSBOAM/IN paH-
JKPOBaHNe CTeneHNn ypukypun Ha 10 mHTepBanos: ot 0,4 no 14,8 Mmmonb/cyT. Pesynbrarsl. I1py Bo3pacTaHum ypoBHSA
MOUYEBOII KUC/IOThI B MOY€ YBEIMYMBAETCA M YACTOTA BCTPEYAEMOCTY KOHKPEMEHTOB, COCTOALINX U3 MOYEBON KIUCTIOTBI.
Taxoke 1py pocTe ypoBH:A YpUKypuM Bbilile 3,11 MMO/IB/CYT OTMeYaeTCs CTOIKasl TEHAEHINA K YBeNMYEeHUIO BCTpeyae-
MOCTH Ka/IbLIMii-OKCa/laTHBIX KOHKpeMeHTOB. [Ipy yBennuennn ypoBHA 3KCKpeLMM MOYEBON KMCIOTBI C MOYOJ BbIIIE
3,11 MMOB/CYT, HAIIPOTUB, OTMEYAETCs CHIDKEHME PAaCIPOCTPAaHEHHOCTU KapOOHATAIATUTHBIX ¥ CTPYBUTHBIX KaMHeIL.
Hamnboree qacTo mpu BBICOKMX YPOBHSIX 9KCKPELMI MOUEBOIT KVMCTIOTBI BCTPEYAIOTCSI MOYEKIC/IbIE U KaIbIIMII-OKCaIaT-
Hble KOHKpeMeHTbI. BeiBombl. KOHTpOb 32 ypoBHEM 9KCKpely MOYeBON KMUCIOTBI C MOYOI MMeeT IPUHIUIINATbHOE
3HaYeHMe IIPY Ka/IbLMIT-OKCa/TaTHOM M MOYEKMCIIOM YpOIUTHA3E.

@ Kntouesvie cnosa: mouekameHHas 60/Ie3Hb; YPOINUTIA3; YPUKYPIsi; MOYEBbIE KAMHIL.
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INTRODUCTION

Based on modern concepts, one of the key as-
pects in kidney stone disease (KSD) pathogenesis
is metabolic lithogenic disorders. At the same time,
the chemical composition of urinary stones and fre-
quency of recurrence of urolithiasis are determined
not only by metabolic disorders, but also by the de-
gree of their severity and influence of other concom-
itant factors, such as body mass index, presence of
concomitant diseases, age, and amount of proteins,
fats, carbohydrates, and micro- and macronutrients
consumed with food [1, 2].

Modern scientific research on the KSD pathogen-
esis was based on the study of the complex influence
of many factors on the metabolism of patients with
KSD. Numerous studies have shown that patients
with uric acid urolithiasis, in comparison with pa-
tients with calcium oxalate urolithiasis, have a high-
er body mass index, uric acid levels in blood serum
and daily urine, lower morning urine pH values, and
characteristic changes in diet (increased consump-
tion of carbohydrates and vitamin C with food)
[1, 3-6]. KSD has age-related characteristics because
patients with uric acid urolithiasis are older than pa-
tients with calcium oxalate and calcium phosphate
stones [5].

One specific metabolic lithogenic disorder is not
always characteristic for the formation of urinary
calculi of one or another chemical composition [1].
For example, the formation of uric acid stones and
mixed stones, which include uric acid, depends not
only on the severity of uricuria. At the same time,
patients with calcium oxalate or calcium phosphate
urolithiasis have an increased serum uric acid con-
centration and/or in daily urine [1, 7]. The level of
calcium excretion with daily urine can be within the
reference values [1].

Thus, lithogenesis is influenced by many different
factors that act jointly. To study the KSD pathogen-
esis, a comprehensive assessment of the metabolism
of patients with KSD is required, as well as the study
of the complex impact of all possible risk factors on
the state of the body of a patient with urolithiasis.

In this work, we analyzed the incidence of uri-
nary stones of various chemical compositions at dif-
ferent levels of uricuria.

MATERIALS AND METHODS

In the Lopatkin Research Institute of Urology and
Interventional Radiology, a branch of the National

Medical Research Center of Radiology of the Min-
istry of Health of Russia, the survey data of 708 pa-
tients with KSD (303 men and 405 women) who re-
ceived treatment in 2017-2019 were analyzed.

The study was conducted retrospectively. The re-
sults of the biochemical analysis of blood and daily
urine and analysis of the chemical composition of
urinary calculi were studied. The time interval be-
tween the analysis of the urinary stone composition
and biochemical studies of blood and urine did not
exceed 3 months.

Serum levels of total calcium, sodium, potassium,
phosphorus, magnesium, chlorine, uric acid, creati-
nine, and urea were determined. In daily urine, the
levels of excretion of total calcium, sodium, potas-
sium, phosphorus, magnesium, chlorine, uric acid,
creatinine, urea, oxalates, and citrates were deter-
mined. Biochemical studies of venous fasting blood
serum samples and of daily urine samples were per-
formed on an ADVIA 1200 autoanalyzer (Bayer-Sie-
mens, Germany).

The chemical composition of urinary calculi was
analyzed using infrared spectroscopy on a Nico-
let iS10 apparatus (Thermo Scientific, USA) with a
standard library of urinary calculi spectra provided
by the equipment manufacturer. In case of the pres-
ence of a component constituting >50% of the total
calculus composition in mixed urinary stones, the
chemical composition of the stone was attributed to
the group of calculi based on the predominant el-
ement (oxalate, uric acid, and phosphate from car-
bonate apatite or struvite).

The incidence of stones of different chemi-
cal compositions at different uricuria levels was
ranked into 10 intervals, from 0.7 to 7.3 mmol/day
(see Table).

Statistical analysis was performed using Pearson
chi-squared test, which was able to determine the
significance of the difference between the frequen-
cies of detecting stones of different chemical compo-
sitions at different degrees of uricuria.

RESULTS AND DISCUSSION

Analysis of the data on the distribution of the inci-
dence of uric acid stones (uric acid monohydrate, uric
acid dihydrate) depending on the degree of uricuria
showed that the incidence of uric acid calculi increases
with an increase in uric acid level in urine (intervals of
2.4-3.1 and 3.87-7.3 mmol/day), (Fig. 1). The graph
has a zigzag shape, and a periodic increase and de-
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Ranges of uricuria degree distribution
PacrnipenenreHie cTeneny ypuKypun Ha gyana3oHbl

Range No Degree of uricuria, mmol/day
Url 0.7-1.71
Ur2 1.8-2.1
Ur3 2.15-2.40
Ur4 2.41-2.77
Ur5 2.80-3.11
Ur6 3.2-34
Ur7 3.48-3.87
Ur8 3.9-43
Ur9 4.4-5.0
Url0 5.1-7.3

crease in the incidence of uric acid stones with an
increase in the degree of uricuria was observed.
At the same time, when constructing an exponential
trend line, a stable increase in the incidence of uric
acid urolithiasis with an increase in uricuria degree
is noted.

Published studies demonstrated that hyperuricu-
ria is rare in patients with uric acid stones [8], which
may be due to the low pH of urine, the main risk
factor for uric acid stone formation [9]. At urine pH
of 6.0, the solubility of uric acid is 600 mg/l. At urine
pH < 5.5, uric acid crystals become relatively insol-
uble in urine [10].

However, if uric acid excretion in urine signifi-
cantly exceeded the normal level, the risk of uric
acid calculus formation increases regardless of urine
pH [1].

The results confirm the well-known fact that the
level of uric acid excretion in urine must be main-

tained within the reference values in patients with
uric acid urolithiasis.

Figure 2 presents the incidence of calcium oxalate
stones at different uricuria levels. With increase in
uricuria level of >3.11 mmol/day, a persistent ten-
dency was observed in an increase in the incidence
of calcium oxalate calculi (p < 0.05).

Such aspects of lithogenesis can be explained by
the initiation of epitaxy processes. Epitaxy is the
growth of one crystal on the surface of another (het-
erogeneous nucleation). Epitaxy may be one of the
possible mechanisms of calcium oxalate stone for-
mation in patients with hyperuricuria. This is due
to an increase in the uric acid excretion, which ac-
celerates the precipitation of calcium oxalate crys-
tals from a metastable solution [11]. The theory was
proposed in 1975 by Coe et al. [12] who demonstrat-
ed in an in vitro experiment that stone formation
was based on the precipitation of calcium oxalate
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Fig. 1. The frequency of occurrence of urate urolithiasis (% of the total number of urinary stones) depending on the level of uricuria. The exponential

trend line is indicated by a dotted line

Puc. 1. Hacrora BeTpeuaeMOCTH MOUYEKHCIJIOTO YPOJIMTHA3A (MTPOLEHT OT 06LLEro KOJIMYeCTBA MOYEBbIX KaMHell) B 3aBUCUMOCTH OT yPOBHSI YPHKY-

puu. DKCIOHeHHa/bHasH JIHHUS TPeHia 0603HaueHa MyHKTHPOM
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Fig. 2. The frequency of occurrence of calcium-oxalate urolithiasis (% of the total number of urinary stones) depending on the level of uricuria.

The exponential trend line is indicated by a dotted line

Puc. 2. Yacrora BCTpEYaeMOCTH KaJIbLHH-0KCaJaTHOTO ypoJuTHhasa (HpOIleHT OT 006111eT0 KOJIHYEeCTBA MOUYEBbIX KaMHeI;I) B 3aBUCUMOCTH OT yPOBHSs1

YPUKYPHH. DKCIOHEHHA/bHAS JIMHUS TPeH1a 0603HaueHa MyHKTHPOM
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Fig. 3. The frequency of occurrence of carbonate-apatite urolithiasis (% of the total number of urinary stones) depending on the level of uricuria.

The exponential trend line is indicated by a dotted line

Puc. 3. Hacrora BcTpeuaemocTi Kap6oHATANaTHTHOTO YPOJINTHA3a (MPOLEHT OT 06MIEro KOJM4ecTBAa MOYEBBIX KaMHEl ) B 3aBUCHMOCTH OT YPOBHSI

YPUKYpHH. DKCIOHEHIMAJbHAS JIMHUS TPeH1a 0603HaueHa MyHKTHPOM

crystals at urine pH of 5.7 with the addition of crys-
talline sodium urate. Pak et al. [13] also described
in detail the effect of sodium urate on the initia-
tion of heterogeneous nucleation of calcium oxalate
at urine pH of 5.7 and 6.7, and calcium phosphate
at urine pH of 5.3, 5.7, and 6.7 in vitro. The effect
of epitaxy on calcium stone formation has also been
proven in vivo. A decrease in consumption of foods
rich in purines or the administration of allopurinol
to patients with calcium oxalate urolithiasis and hy-
peruricuria leads not only to a decrease in uric acid
level in blood and urine, but also to a decrease in
calcium oxalate crystal formation in urine [14].

There is also an opinion that uric acid is able to
inactivate stone formation inhibitors, which pre-
vent calcium oxalate salt formation in urine. Studies
proved that uric acid reduces the activity of one of
the inhibitors of lithogenesis, mucopolysaccharides
in urine [15], which leads to the initiation of calcium
oxalate stone formation processes.

Thus, in patients with calcium oxalate urolithi-
asis, along with the control of the level of calcium
and oxalate excretion in urine, the degree of uricuria
must be adjusted when the uric acid concentration
in urine exceeds 3.11 mmol/day.

Analysis of the occurrence of carbonate apatite
stones at different levels of uricuria showed that
the incidence of carbonate apatite stones decreases
with an increase in uric acid excretion level in urine
(Fig. 3). Similar to calcium oxalate calculi, the graph
has a zigzag pattern. At the same time, the exponen-
tial trend line clearly showed the tendency of a de-
crease in the incidence of carbonate apatite stones
with an increase in the degree of uricuria. When
uric acid excretion is >3.11 mmol/day, an inverse
relationship was observed between the incidence
of carbonate apatite stones and degree of uricuria
(p <0.05).

Carbonate apatite calculi can be referred to as in-
fectious stones [16, 17]. The formation of calcium
phosphate calculi can be caused by concomitant
diseases, such as primary hyperparathyroidism and
renal tubular acidosis [16]. High urinary pH and hy-
percalciuria are common in these diseases [18].

The results showed that the incidence of stru-
vite stones correlated statistically significantly with
the severity of the degree of uricuria (Fig. 4). A de-
crease in the prevalence of struvite calculi was noted
with increase in uric acid excretion >3.4 mmol/day
(p < 0.05).
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Fig. 4. The irequency of struvite stones (in % of the total number of urinary stones) depending on the level of uricuria. The exponential trend line is

indicated by a dotted line

Puc. 4. Yacrora BcTpeyaeMOCTH CTPYBUTHBIX KaMHeH (MPOLEHT OT 06Iero KoJH4ecTBa MOYEBbIX KaAMHEl) B 3aBUCUMOCTH OT YPOBHS YPHKYPHH.

DKCMOHEeHMa bHasH IMHUS TpeH1a o6o3HavyeHa MYHKTHUPOM

According to contemporary concepts, the etio-
logical factor in the genesis of struvite calculi is
urease-producing microflora [16]. Some experts
note that despite the presence of an obvious cause
of stone formation, assessment of the metabolism of
stone-forming substances in this category of patients
is necessary [1, 19-21]. It is believed that metabol-
ic lithogenic disorders can increase the activity of
crystal adhesion to damaged urothelium and, thus,
accelerate lithogenesis [19]. It also should be em-
phasized that in the presence of mixed struvite and
carbonate apatite stones, lithogenic disorders are di-
agnosed much more often than in cases of pure stru-
vite stones [19].

CONCLUSION

The analysis of dependence of the incidence of
urinary stones of various chemical compositions
on the degree of uricuria showed that uric acid and
calcium oxalate calculi are most often detected with
uric acid excretion >3.11 mmol/day. In this regard,
control of uric acid excretion in the urine is of fun-
damental importance for adequate metaphylaxis in
calcium oxalate and uric acid urolithiases.

This work was supported by the state grant of
the President of the Russian Federation (2019-
2020)”The influence of metabolic factors on the risk
of urinary calculi formation.”

REFERENCES

1. KoHcTaHtHoBa 0.B. MporHo3vpoBaHne 1 npuHLMMbI Npodon-
NAKTKK MOYeKaMeHHOIi 6one3Hu: ABToped. uC. ... NOKT. Mef.
Hayk. — M., 1999. — 39 c. [Konstantinova OV. Prognozirovani-
ye i printsipy profilaktiki mochekamennoy bolezni. [disserta-
tion abstract] Moscow; 1999. 39 p. (In Russ.)]. [doctynHo no:
https://search.rsl.ru/ru/record/01000223000. Ccbinka aKTuBHA
Ha 10.02.2020.

2. TonosaHoB C.A. KnuHuko-6uoxumudeckne 1 u3MKo-xuminye-
CKIe KPUTEpWM TEYeHWA W MPOrHo3a MOYeKaMeHHOW BGonesHu:
Mvc. ... pokt. men. Hayk. — M., 2003. — 314 ¢. [Golovanov SA.
Kliniko-biokhimicheskiye i fiziko-khimicheskiye kriterii techeniya
i prognoza mochekamennoy bolezni. [dissertation] Moscow;
2003. 314 p. (In Russ.)]. OoctynHo no: https://search.rsl.ru/ru/
record/01004311319. Cebinka aktneHa Ha 10.02.2020.

3. Reichard C, Gill BC, Sarkissian C, et al. 100 % uric acid stone
formers: what makes them different? Urology. 2015;85(2):
296-298. https://doi.org/10.1016/j.urology.2014.10.029.

4. Trinchieri A, Montanari E. Biochemical and dietary factors of uric
acid stone formation. Urolithiasis. 2018;46(2):167-172. https://
doi.org/10.1007/s00240-017-0965-2.

5. Torricelli FC, De S, Liu X, et al. Can 24-hour urine stone
risk profiles predict urinary stone composition? J Endourol.
2014;28(6):735-738. https://doi.org/10.1089/end.2013.
0769.

6. Cicerello E. Uric acid nephrolithiasis: an update. Urologia.
2018;85(3):93-98. https://doi.org/10.1177/0391560318766823.

7. Moe OW, Xu LH. Hyperuricosuric calcium urolithiasis. J Nephrol.
2018;31(2):189-196. https://doi.org/10.1007/540620-018-0469-3.

8. Hirasaki S, Koide N, Fujita K, et al. Two cases of renal hypourice-
mia with nephrolithiasis. Intern Med. 1997;36(3):201-205. https://
doi.org/10.2169/internalmedicine.36.201.

9. Kenny JE, Goldfarb DS. Update on the pathophysiology and
management of uric acid renal stones. Curr Rheumatol Rep.
2010;12(2):125-129. https://doi.org/10.1007/511926-010-0089-y.

10. Moe OW, Abate N, Sakhaee K. Pathophysiology of uric acid neph-
rolithiasis. Endocrinol Metab Clin North Am. 2002;31(4):895-914.
https://doi.org/10.1016/50889-8529(02)00032-4.

11. Lonsdale K. Epitaxy as a growth factor in urinary calculi
and gallstones. Nature. 1968;217(5123):56-58. https://doi.
0rg/10.1038/217056a0.

12. Coe FL, Lawton RL, Goldstein RB, Tembe V. Sodium urate accele-
rates precipitation of calcium oxalate in vitro. Proc Soc Exp Biol
Med. 1975;149(4):926-9. https://doi.org/10.3181/00379727-149-
38928.

® YPOJIOTMYECKUE BEJOMOCTH

2020 Tom 10 Ne2 ISSN 2225-9074



112

ORIGINAL PAPERS / OPUTMHAJIbHBIE CTATbU

13. Pak CY, Arnold LH. Heterogeneous nucleation of calcium oxalate by
seeds of monosodium urate. Proc Soc Exp Biol Med. 1975;149(4):
930-932. https://doi.org/10.3181/00379727-149-38929.

Pak CY, Barilla DE, Holt K, et al. Effect of oral purine load and al-
lopurinol on the crystallization of calcium salts in urine of patients
with hyperuricosuric calcium urolithiasis. Am J Med. 1978;65(4):
593-599. https://doi.org/10.1016/0002-9343(78)90846-x.
Robertson WG. Physical chemical aspects of calcium stone-for-
mation in the urinary tract. In: Fleisch H, Robertson WG, Smith
LH, Vahlensieck W. Urolithiasis Research. New York: Plenum
Press; 1976. P. 25-39. https://doi.org/10.1007/978-1-4613-
4295-3_2.

Donaldson JF, Ruhayel Y, Skolarikos A, et al. Treatment of blad-
der stones in adults and children: a systematic review and meta-
analysis on behalf of the european association of urology uroli-
thiasis guideline panel. Eur Urol. 2019;76(3):352-367. https://doi.
org/10.1016/j.eururo.2019.06.018.

14.

15.

16.

Information about the authors:

. Englert KM, McAteer JA, Lingeman JE, Williams JC, Jr. High
carbonate level of apatite in kidney stones underlines infection,
but is it predictive? Urolithiasis. 2013;41(5):389-394. https://doi.
0rg/10.1007/s00240-013-0591-6.

Frassetto L, Kohlstadt!. Treatment and prevention of kidney
stones: an update. Am Fam Physician. 2011;84(11):1234-1242.
Hall PM. Nephrolithiasis: treatment, causes, and prevention.
Cleve Clin J Med. 2009;76(10):583-591. https://doi.org/10.3949/
ccjm.76a.09043.

Cicerello E, Mangano M, Cova GD, et al. Metabolic evaluation
in patients with infected nephrolithiasis: is it necessary? Arch
Ital Urol Androl. 2016;88(3):208-211. https://doi.org/10.4081/
aiua.2016.3.208.

21. lgbal MW, Shin RH, Youssef RF, et al. Should metabolic evalu-
ation be performed in patients with struvite stones? Urolithiasis.
2017;45(2):185-192. https://doi.org/10.1007/s00240-016-
0893-6.

18.

19.

20.

Csedenusi 06 asmopax:

Michail Yu. Prosiannikov — Candidate of Medical Science,
Head of the Department of Urolithiasis. N. Lopatkin Scientific
Research Institute of Urology and Interventional Radiology —
Branch of the National Medical Research Radiological Center of
the Ministry of Health of Russian Federation, Moscow, Russia.
E-mail: prosyannikov@gmail.com.

Nikolay V. Anokhin — Researcher, Department of Urolithiasis.

N. Lopatkin Scientific Research Institute of Urology and
Interventional Radiology — Branch of the National Medical Research
Radiological Center of the Ministry of Health of Russian Federation,
Moscow, Russia. E-mail: anokhinnikolay@yandex.ru.

Sergey A. Golovanov — Doctor of Medical Science, Professor,
head of the Scientific Laboratory Department. N. Lopatkin
Scientific Research Institute of Urology and Interventional
Radiology — Branch of the National Medical Research
Radiological Center of the Ministry of Health of Russian
Federation, Moscow, Russia. E-mail: sergeygol 1 24 @mail.ru.

Olga V. Konstantinova — Doctor of Medical Science, Chief
Researcher of the Department of Urolithiasis. N. Lopatkin
Scientific Research Institute of Urology and Interventional
Radiology — Branch of the National Medical Research
Radiological Center of the Ministry of Health of Russian
Federation, Moscow, Russia. E-mail: konstant-ov@yandex.ru.

Andrey V. Sivkov — Candidate of Medical Science, Deputy
Director for Research. N. Lopatkin Scientific Research Institute
of Urology and Interventional Radiology — Branch of the National
Medical Research Radiological Center of the Ministry of Health of
Russian Federation, Moscow, Russia. E-mail: uroinfo@yandex.ru.

Muxaua FOpbeBuu [TpocIHHUKOB — KaHJl. MeJl. HayK, 3a-
Be/lytolluit oTesioM ModekamenHol 6oseann. HMH yposiorun
1 HHTepBEeHLMOHHO paguosiorun uM. H.A. Jlonatkuna —
cduman PI'bY « HMHPL» Munsnpasa Poceun, Mocksa.
E-mail: prosyannikov@gmail.com.

Hukoaaii BanepbeBnuy AHOXMH — HayuHbIH COTPY/IHUK,
otaen MmoyekamenHo# 6oae3nn. HUUW yposnorun u nnrep-
BeHLMOHHOM paanosiorud um. H.A. Jlonatkuna — ¢u-
mian PTBY « HMUPLL» Munsipasa Poccun, Mocksa.
E-mail: anokhinnikolay @yandex.ru.

Cepreit Anekceesuu lonoBaHoB — J1-p MeJl. HayK, rpodeccop,
3aBejylolui HaydHo-sna6opaTopHbiM otaenom. HUHW yposo-
THH ¥ MHTEPBEHUHOHHO pamuooruy uM. H.A. Jlonatkuna —
dunnan ®I'BY « HMUPLL» Munsnpasa Poccun, Mocksa.
E-mail: sergeygol 124 @mail.ru.

Oubra Bacuabesna KoncraHTuHOBa — J1-p MeJl. HayK, IJIaBHbIH
Hay4yHbI COTPYAHUK OTaea ModekaMeHHOH Gosesnu. HUU ypo-
JIOTHH M HHTEPBEHLMOHHON paanosnorud um. H.A. Jlonatkuna —
duanan GI'BY « HMUPLL» Munsnpasa Poccun, Mocksa.
E-mail: konstant-ov@yandex.ru.

Anppeii Bnagumupouy CHBKOB — KaHJI. MeJl. HayK, 3a-
MeCTHTeJIb IMpeKTopa No HayuHo# pa6ote. HUU yposoruu
¥ HHTePBEeHLHOHHON paguosiornu uM. H.A. Jlonatkuna —
¢duanan PI'BY «HMHPLL» Munsnpasa Poccun, Mocksa.
E-mail: uroinfo@yandex.ru.

@ UROLOGY REPORTS (St. Petersburg)

2020;10:(2) ISSN 2225-9074



ORIGINAL PAPERS / OPUTMHAJIbHBIE CTATbU

113

Information about the authors:

Ceedenus 06 asmopax:

Oleg I. Apolihin — Corresponding Member of Russian
Academy of Sciences, Doctor of Medical Science, Professor,
Director. N. Lopatkin Scientific Research Institute of Urology
and Interventional Radiology — Branch of the National Medical
Research Radiological Center of the Ministry of Health of Russian
Federation, Moscow, Russia. E-mail: apolikhin.oleg@gmail.com.

Ouer UBanoBuu AnonuxuH — ujieH-Koppecrnonjaent PAH,
JI-p MeJl. HayK, ipodeccop. mupekrop HUHW yposoruu u un-
TepBeHUMOHHON paguosorud M. H.A. Jlonatkuna — ¢u-
muan ®I'BY «HMUPL» Munsnpasa Pocenn, Mockaa.
E-mail: apolikhin.oleg@gmail.com.

® YyPOJIOTMYECKUE BEJJOMOCTH

2020 Tom 10 Ne2 ISSN 2225-9074



