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Yponoruyeckue naupeHTbl 4acTo CTaNKMBAKOTCA C CynpaBe3nKanbHoii o6cTpykumeit (CBO). MocnesHAs, BAUAA HA NOYEYHYIO NAPEHXMUMY, MPUBOAMT K
HaPYLIEHWAM HOPMaNbHOTO GYHKLIMOHMPOBAHUA MOYKM, PA3BUTUIO TAKMX OCNOMKHEHWI, KaK XpoHMYecKan 601e3Hb NoYeK, ypocencuc, KoTopble MoryT
NPUBECTH K NIeTasibHOMY UcxoZy. OLeHKa NPOrHo308 A1 3TOM rpynmbl NaLMEHTOB C0XKHA, NO3TOMY U TPYAHO CAeNATb OLHO3HAYHbIE BbIBOAbI.

Llenb: pa3pabotka mozenei NporHo3MpoBaHusa Ans Bbibopa pauuoHanbHoi neyebHol TakTMKKM npu CBO.

Matepuan u metoabl: 6biav NPOaHaIM3MPOBaHbI AaHHble 655 nauyeHToB B Bo3pacTe oT 4 A0 86 neT (cpeaHuit BospacT 39,56+17,23 net), nocTynus-
wmx ¢ CBO B PecnybanKaHCKMIA CNeLyuanv3vpoBaHHbli Hay4YHO-MPAKTUYECKUIA MEAULMHCKUIA LeHTP yponorumn B 2021-2023 rr. MyskunH 6bin0 350
(53,4%), skeHwmH — 305 (46,6%). MaumeHTbl BblAM pa3geneHbl Ha rpynnbl COMMACHO OCHOBHbIM AMarHo3am: MoyekameHHas 6onesHb (MKB) — 231
(35,3%), aHOManum pasBUTUA BEPXHUX MOYEBbIBOAALLMX NyTei (BMIT) — 332 (50,7%), npuobpeTéHHbie 3aboneBaHna modeTouHmka — 92 (14,0%).
Pe3ynbTatbl: 419 KaXk40M rpynnbl 6b11M paccumTaHbl KpUTUYECKUE 3HAUEHUA Z YMCa (TOUKM OTCEUKU), KOTOPbIE ONPEAENsIN OCNOKHEHHOE TeYeHne
CBO. B rpynne MKB yncno Z coctasuno 1,910; B rpynne naumeHToB € aHOManuUAMM passuTtmua BMIT: cTpuMKTypa 10XaHOYHO-MOYETOYHUKOBOTO CerMeH-
Ta (/IMC) — 1,998, cTpuKTypa modeTouHUMKa — 1,239, ypeTepouene — 1,894; B rpynne naumeHToB ¢ NpuobpeTéHHbIMK 3a601€BaHNAMM MOYETOUYHMKA:
BTOPUYHbIE CTPUKTYPbI MOYeTouHMKa — 1,209, 0buTepaLmsa MoyeToyHuKa — 1,713.

3aKkntoueHue: B BblIbope ONTUMAsIbHOTO TaKTUYECKOro NOAX0AA Y NALMEHTOB C OC/IOKHEHHBIM TeyeHnem CBO AUCKPUMUHAHTHbIE MOAENN NMPOTHO3M-
POBaHMWA NOKa3anu BbICOKYH YyBCTBUTENBHOCTb U CNELUPUYHOCTD.

KntoueBble cnoBa: cynpasesukanbHas 06cmpykyus, 2u0poHedpo3, Modesb NPo2HO3UPOBAHUA, MAKMUKA 8e0eHUS.
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Patients with urological pathology often develop supravesical obstruction (SVO), which affects the renal parenchyma and causes disruption of the
normal renal function and various complications, such as chronic renal disease and urosepsis, which can lead to death. Prediction accuracy assessment
for this group of patients is challenging, making it difficult to draw firm conclusions

Objective: To develop predictive models for choosing rational treatment tactics in SVO.

Methods: Data from 655 patients aged 4 to 86 (average age 39.56+17.23 years) admitted to the Republican Specialized Scientific and Practical Medical
Center of Urology in 2021-2023 with SVO were analyzed. There were 350 men (53.4%) and 305 women (46.6%) enrolled in the study. Patients were
divided into groups according to the primary diagnoses: urolithiasis (UL) — 231 (35.3%), anomalies of the upper urinary tract (UUT) — 332 (50.7%),
acquired diseases of the ureter — 92 (14.0%).

Results: Critical Z-values (cut-off points) were calculated for each group, determining the complicated course of SVO. In the UL group, the Z-value was
1.910; in the group of patients with anomalies of the UUT, ureteropelvic stricture (UPS) — 1.998, ureteral stricture — 1.239, ureterocele — 1.894; in the
group of patients with acquired diseases of the ureter, secondary ureteral strictures — 1.209, ureteral obliteration — 1.713.

Conclusion: Discriminant prediction models showed high sensitivity and specificity for choosing the optimal tactical approach in patients with
complicated SVO.
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BBEAEHMUE

CBO — naTonorvs, YacTo BCTPEYAROLLAACA Y YPONOrMYECKUX Na-
LMEHTOB. BanAs Ha NoOYeyHylo TKaHb, OHA BbI3bIBAET HapyLIEHUs,
BM/I0Tb A0 NPEKPaLLeHna QyHKLMM NOYEK U PasBUTUA OCNOXKHEHWUN,
KOTOpble MOryT 3aBePLUMNTLCA NETa/IbHbIM UCXOA0M. TaKTUKA leYeHns
naLMeHTa 3aBMUCUT OT XapaKTepa TeuyeHWs 3ab01eBaHusA, pPe3y/bTaToB
NabopaTopHbIX aHAZM30B, @ TaKKe MPUUMHBI U MecTa 0BCTPYKLMM.
Octpas dopma 3aboneBaHMA MOKET NPOABNATLCA 60NEBBIM CUHAPO-
MOM B MOSICHUYHOW 061aCTH, NOBbILLEHHOV TEMMNEePaTypoil TeNa Bbllle
38°C, 03H060OM, 06LLEM CNABOCTbIO, TOLHOTOM M PBOTOW, A TaK¥Ke Ha-
pyLeHMAMM MoYencryckaHua. Npu obcnefoBaHUM NaLmeHTa ocoboe
BHMMaHWE yaenaeTca pesynbraTaM YAbTPasByKOBOrO WMCCNEA0BaHUSA
MOYEK M MOYEBOTO My3bips, aHaNN3Y KPOBM (OLEHKA YPOBHA MOYEBH-
Hbl M KpeaTMHWHaA, U3SMEHEHMA B NIeMiKouMUTapHOM Gopmyne, ypoBeHb
NPOKA/IbLIUTOHWHA), KOMMbIOTEPHON TOMOrPAaPUU U PEHTTEHOBCKOMY
obcnepoBaHMIO MOYEK M OPraHOB Masoro Tasa (Mpu HeobXxoAMMOCTH
C UCNO/b30BaHMEM KOHTPACTHOTO BELLecTBa). YuuTbiBan pesynsTaThl
3TUX AMArHOCTUYECKMX METOZO0B, KOTOPbIE BbISIBAAIOT CYLLECTBEHHbIE
M3MEHEHMA, MaLMEHTY PEKOMEHAYeTCA NMPUMEHEHWE KOHCepBaTMB-
HOrO WM/ XMPYPrUYeckoro nedyenHunsa. OLeHKa NPorHosa Ana LaHHOW
rpynnbl NAUMEHTOB NPEACTABASET C/IOKHOCTb, M OA4HO3HAYHbIE BbIBO-
[bl 3aTPyAHUTENbHDI [1-3].

Mcxon 3aboneBaHNs 3aBUCUT OT HECKONIbKMX GaKTOPOB, BKOYaA
NPUYNHY, NIOKAAU3ALMIO, CTEMEHb WM MPOAOMKUTENBHOCTb OOCTPYK-
umn. OTarowaowym GakTopom ABAAETCA Hanume MHOEKLIMU MoYe-
BbIBOAALLMX NyTeN. [Pp1 Ha MUK yA0BAETBOPUTENBHOW MK XOpOoLUEe
noyeyHor GyHKLMM, a TaK¥Ke BO3MOXKHOCTU YCTPAHEHWS 0BCTPYKLMK
1 €€ NPUYKH, 4YTO, B CBOIO 04epesb, MO3BOUT SAMMUHUPOBATL OC/IONK-
HAIOLLYIO MHGEKLMIO, MPOrHO3 06bIYHO BAaronpuATHLIK. OgHaKo, ANA
yCTaHOB/IeHUA Bonee TOYHOrO NPOrHO3a W OLEHKM Pe3y/ibTaToB Tpe-
byeTca YYET AONONHUTENbHBIX GAKTOPOB, TaKMX KaK Ha/inyme conyT-
CTBYHOLLMX 3a60N1€BAHNUM, UHAMBMAYAIbHBIE OCOBEHHOCTM NaLMeHTa
1 3G dEKTUBHOCTb BbIOPAHHOM TaKTUKM fieveHus [4-6].

OcnoxHéHHoe TeyeHne CBO nogpasymeBaeT To, KOraa, Hapaay
¢ CBO, umeetcsa u/mam umennce MKB, aHoManum passuTvsa MoYeBbl-
BOAALLMX NyTel, NprobpeTéHHbIe 3a601eBaHMA MOYETOYHMKA (CTPUK-
Typbl, 0611TepaLum), 6epemMeHHOCTb, YTO, B CBOKO 04Yepesb, NPUBOANT
K CTPYKTYPHbIM UM GYHKLMOHANbHBIM M3MEHEHUAM MOYEBOIO TPaK-
Ta, KOTOPbIE MOTYT NOBbICUTL PUCK PA3BUTHA OCTIOKHEHUI UK NPpUBE-
CTU K CHUKEHWMIO 3QPEKTUBHOCTM IEYEHNA.

LLENb UCCNEQOBAHMUA

Pa3paboTka mogeneit NporHo3npoBaHua Aa Bbibopa pauymo-
HaNbHOM neyebHo TakTMKK npu CBO.

MATEPUAN U METOAbI

BblnM NpoaHasn3npoBaHbl AaHHble 655 NaLUeHTOB B BO3pacTe
oT 4 no 86 net (cpeaHuit Bospact 39,56117,23 net), NOCTYNMUBLUMX C
CBO B PecnybaMKaHCKMIA CNeLmanm3npoBaHHbiii Hay4yHO-NpaKTHhye-
CKUIN MeAMUMHCKMUI LeHTp yposnorum B 2021-2023 rr. My»KumnH 66110
350 (53,4%), seHwwmH — 305 (46,6%). MauueHTbl BbliM pa3geneHbl Ha
rpynmbl COMMACcHO OCHOBHbIM AuarHozam: MKB — 231 (35,3%), aHoma-
Nvn pa3suTna BMIM —332 (50,7%), nprobpeTéHHble 3aboneBaHna mo-
yeToyHuKa — 92 (14,0%) (Tabn. 1).

Kputepuu BKIOYEHUS B UCCEA0BaHME: MALMEHTbI C YCTaHOB-
neHHoi CBO. KpuTepuamm UCKIHOYEHUA ABUANUCH: HANUYUE OHKOJIO-
ruyeckoro 3abonesaHus, npusesuuero Kk CBO; cneunduyeckas nHoek-
ums BMIM; nHdpasesmkanbHas o6CTpyKumMa, conposoxkgaeman CBO;
cucTeMHble 3abos1eBaHuA.
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INTRODUCTION

SVO is a pathology often encountered in urological pa-
tients. It affects the kidney tissues, causes lesions, cessation of
renal function, and the development of complications that can
result in death. The patient's treatment strategy depends on the
nature of the disease, the results of laboratory tests, and the
cause and location of the obstruction. The acute form of the dis-
ease can manifest in pain in the lumbar region, body tempera-
ture above 38°C, chills, general weakness, nausea and vomiting,
and urination problems. When examining a patient, special at-
tention is paid to the results of an ultrasound examination of
the kidneys and bladder, blood tests (assessment of urea and
creatinine levels, changes in the white blood cells count, pro-
calcitonin level), computed tomography and x-ray examination
of the kidneys and pelvic organs (if necessary, using a contrast
agent). Considering the results of diagnostic procedures, which
reveal significant changes, the patient is recommended to take
conservative or surgical treatment. Prediction accuracy assess-
ment for this group of patients is challenging, making it difficult
to draw firm conclusions [1-3].

The outcome of the disease depends on several factors, in-
cluding the cause, location, degree, and duration of obstruction.
An aggravating factor is the presence of a urinary tract infection.
If renal function is satisfactory or good, and it is possible to re-
move the obstruction and its causes, which, in turn, eliminates
the complicating infection, the prognosis is usually favorable.
However, to establish a more accurate prognosis and evaluate the
results, it is necessary to consider additional factors, such as the
presence of concomitant diseases, the individual characteristics
of the patient, and the effectiveness of the chosen treatment tac-
tics [4-6].

In complicated cases, SVO is associated with the UL, devel-
opmental anomalies of the urinary tract, acquired diseases of the
ureter (strictures, obliterations), and pregnancy, which, in turn,
leads to structural or functional changes in the urinary tract, thus
increasing the risk of complications or reducing the effectiveness
of treatment.

PURPOSE OF THE STUDY

Development of prediction models of SVO for choosing the
respective rational treatment tactics.

METHODS

The data of 655 patients aged 4 to 86 (mean age
39.56+17.23 years) admitted to the Republican Specialized Scien-
tific and Practical Medical Center of Urology in 2021-2023 with
SVO were analyzed. There were 350 men (53.4%) and 305 wom-
en (46.6%) enrolled in the study. The patients were divided into
groups according to the primary diagnoses: UL — 231 (35.3%), de-
velopmental anomalies of the UUT — 332 (50.7%), and acquired
diseases of the ureter — 92 (14.0%) (Table 1).

The study included patients with established SVO. Exclusion
criteria were malignancies causing SVO, specific UUT infection,
bladder outlet obstruction accompanied by SVO, and systemic
diseases.

All patients underwent conservative or surgical treatment
according to indications. Conservative treatment was carried out
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Tabnuya 1 PacnpedenieHue nayueHmMos no 2pynnam u 2eHOepHbIM Pa3auYuAM

Bospact/Age

Table 1 Distribution of patients by groups and gender
MyskunHbl/Men  eHwuHbl/Women

Ipynnbi/Groups

MKB (n=231)/UL (n=231)

CrpukTtypa JIMC (n=247)/UPS (n=247)
CTpUKTYpa MOYeTOYHMKa (n=55)

AHomanua passuTtua BMIM (n=332)

Developmental anomaly of UUT (n=332) Ureteral stricture (n=55)

Ypetepouene (n=30)/Ureterocele (n=30)
CtpuKTypa (n=36)/Stricture (n=36)

MprobpeTéHHble 3aboneBaHmn
MOYEeTO4YHMKa (n=92)
Acquired diseases of the ureter (n=92)

O6auTepauus (n=56)
Obliteration (n=56)

Bcem nauueHTam no nokasaHuAm 6bi10 NpoBeAeHO KOHCepBa-
TUBHOE MW ONepaTUBHOE /leyeHne. KoHcepBaTUBHOE iedeHwe 6bio
nposegeHo 36 (5,5%) naumeHTam, y noaasastoLwero 601bWMHCTBA 13
HUX BblfBNEeHa UHdeKLma BMM — 24 (66,7%). OcTanbHbIM 60/1bHbIM
6b110 NpoBeseHo 640 onepaTUBHbIX BMeLIATeNbCTB, BKNOYaA APeHN-
poBaHue BMI, peKOHCTPYKTUBHbIE ONEPaLUM, YAANEHUE KaMHEN U
HedpaKTOMMIO (Tab. 2).

MocTpoeHve mofenn NpPorHo3MpoBaHMA OCHOBaAHO Ha 16 ¢ak-
Topax (nepemeHHbIx), UMeHyembix oT X1 [0 X16, MMELWMX AMXOTO-
MMWYECKMIA XapaKTep, NPMHUMAOWMX 3HauyeHne aa (1) nam Het (0).
NepemeHHble: x1 — Hanuume boneit B NoAcHUYHOM obnacty, X2 — ru-
neprepmus (Temnepatypa Bbiwe 38°C), x3 — paHee nepeHecéHHble
onepaT1BHble BMELLATEbCTBA HA MOYKE UAN MOYETOUHMKE, X4 — MaK-
CMManbHbIV AMameTp noyeyHoi noxaHku (MAMN) sbiwe 2,7 cm, X5
— WUCTOHYEHWE MOYEYHOW MapeHxuMbl (MeHee 6 MM), X6 — Haauune
KaMHell B YalieyHo-NoxaHo4YHoM cucteme (Y4/1C), X7 — Haanume Kam-
HA(eit) B MoueToUHMKe, X8 — dyHKUMA nodku (/B yporpadms), X9 —
nekoumtypua (cebiwe 25000 B8 1 mn), x10 — 6akTepuypua (KOE 10°
¥ Bbilwe), x11 — nelikounTo3s Kposu (cabiwe 11,6x10°/n), x12 — casur
neinkodopmysbl BNEBO, X13 — NOBbILLEHHbIN YPOBEHb MOYEBUHDI, X14
— MOBbILIEHHbIV YPOBEHb KPeaTUHWHA, X15 — yHWnaTepasbHOe nopa-
YKEHWe Nouky, x16 — nopaxkeHue noyek ¢ 0benx CTOPOH WK eauH-
CTBEHHOM MOYKMK.

MepeMeHHOW COCTOAHWUA ONPEAENEHO OCNOXKHEHHOE TeyeHue,
MMeLoLLLEe TaKKe AMXOTOMUYECKMIA XapaKTep, NpMHMMatoLLee 3Have-
HUA «Aa» UAN «HET». [IMCKPUMUHAHTHBIN aHanu3 UMen creayrolme
napameTpbl: anpuvopHble BEPOATHOCTM PaBHbIMKM Fpynnamu, KoBapu-
aLUMOHHaA maTpuLa bblna BHYTPUTPYNMNOBOMA.

CTaTMCTUYEeCKMIN aHaNU3 BbINMOMHANCA C UCMOMb30BAHWEM AU-
XOTOMMYECKMX 3HAYEHUI («Aa», KHET»), AR KOTOPbIX BbINOAHANCA
NIMHEWHbIN AUCKPUMMHAHTHBIA aHaiu3 C BbIYUCAEHWEM YAENbHOMO

Ta6ﬂuqa 2 BbinonHeHHsle onepamusHbsle esmewamesibCmea

MKB (n=231)/UL (n=231) 14 (5.7%)

O6anTepauma MoYeToHHNKa (N=56)

0,
Obliteration of the ureter (n=56) Sz (et

CtpukTtypa JIMC (n=247) UPS (n=247) 25 (9.7%)
CTpUKTYpa MOYeTo4HMKa (n=55) o

Ureteral stricture (n=55) 7 (LR
Ypetepouene (n=30) 0(0.0%)

Ureterocele (n=30)

Bcero/Total 90 (14.1%)

n=350 n=305
37.87+16.68 41.50+17.66
[4-74] [4-86]
157 (68.0%) 74 (32.0%)
136 (55.1%) 111 (44.9%)
17 (30.9%) 38 (69.1%)
12 (40.0%) 18 (60.0%)
6 (16.7%) 30 (83.3%)
22 (39.3%) 34 (60.7%)

in 36 (5.5%) patients, most of whom were diagnosed with UUT
infection — 24 (66.7%). The remaining patients underwent 640
surgical interventions, including bladder drainage, reconstructive
surgeries, stone removal, and nephrectomy (Table 2).

The construction of the predictive model is based on 16 fac-
tors (variables), from x1 to x16, which are dichotomous, taking
the value yes (1) or no (0). Variables: x1 — presence of pain in the
lumbar region, x2 — hyperthermia (temperature above 38°C), x3 —
previous surgical interventions on the kidney or ureter, x4 — renal
pelvic diameter (RPD) above 2.7 cm, x5 — decrease in renal paren-
chymal thickness (less than 6 mm), x6 — presence of concretions
in the pelvicalyceal system (PCS), x7 — presence of concretion(s)
in the ureter, x8 — kidney function (iv urography), x9 — leukocy-
turia (over 25,000 in 1 ml), x10 — bacteriuria (CFU 10% and above),
x11 — leukocytosis (over 11.6x10°%/1), x12 — neutrophil left shift,
x13 — increased urea level, x14 — increased creatinine level, x15
— unilateral lesion of kidney, x16 — bilateral lesion of kidneys or a
single kidney.

The complicated course is defined by the dichotomous con-
dition variable, which takes “yes” or “no.” The discriminant anal-
ysis had the following parameters: a priori probabilities for equal
groups and the in-group covariance matrix.

Statistical analysis used dichotomous values (yes, no), for
which linear discriminant analysis was performed to calculate
the specific weight of prediction factors. We applied ROC anal-
ysis (Receiver Operating Characteristic) with the calculation of
AUC (Area Under the Curve) to determine the accuracy and reli-
ability of the classification model. The result of the model is the
Z-value, which predicts the course of a given character of SVO as

Table 2 Surgical interventions performed

PeKOHCTpYKTUBHbIE onepauum He¢pakromusa Bcero
Reconstructive surgeries Nephrectomy Total
231 (93.9%) 1(0.4%) 246 (38.4%)
12 (23.1%) 2 (3.8%) 52 (8.1%)
182 (70.8%) 50 (19.5%) 257 (40.2%)
48 (81.4%) 4 (6.7%) 59 (9.2%)
18 (100.0%) 0 (0.0%) 18 (2.8%)
491 (76.7%) 59 (9.2%) 640 (100.0%)
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Beca daKkTopa ANA NPOrHo3uMpoBaHus. [na onpegeneHus TOYHOCTU
N HagEXHoCTU mogenn knaccudumkaumm nposoamncs ROC-aHanus
(Receiver Operating Characteristic) ¢ Bbiuncnennem AUC (Area Under
the Curve). PesynbtaToM Mogenu ABAseTcA YMCno Z, KOTOpoe Mpo-
rHO3MpPYET TeyeHMe AaHHOro xapaktepa CBO KaK «OCNOXHEHHOW» B
C/lyyae BbiLe TOYKM OTCEUYKM, @ B 0OPATHOM C/ly4ae — Kak KHeoC0k-
HEHHOW».

MccnepoBanne npoBefeHO B COOTBETCTBMM C MOOMEHUAMM
XenbCUHKCKOM Aeknapaumn (nepecmoTpeHHoi B ®opTanese, bpasu-
nns, B oKkTAbpe 2013 r). Bce pecnoHAeHTbl NPeaocTaBUAN MUCbMEH-
Hoe 106poBONbHOE MHHOPMUPOBAHHOE COIacUe C rapaHTUAMM KOH-
dMaeHUMaNbHOCTU HA yYacTMe B UCCNeA0BaHUMN.

PE3YNbLTATDI

DYHKUMA AUCKPUMMHAHTHOTO aHaaM3a A1 rpynnbl NaLMEHTOB
¢ MKB (n=231) nokasana cneayoLLyto KaHoHMYeckyto Gopmyny: x1 —

Tabauya 3 O6veduHEHHbIe BHYMpU2PyNnnossie Mampuus! ™
x1 x2 x3 x4 x5 X6 x7

x1 0.101 0.051 0.075 0.042 0.069 0.035 0.029
x2 0.051 0.241 0.147 0.168 0.179 0.139 0.124
x3 0.075 0.147 0.196 0.107 0.173 0.087 0.079
x4 0.042 0.168 0.107 0.250 0.135 0.188 0.176
x5 0.069 0.179 0.173 0.135 0.218 0.106 0.097
x6 0.035 0.139 0.087 0.188 0.106 0.228 0.210
x7 0.029 0.124 0.079 0.176 0.097 0.210 0.223
x8 0.046 0.173 0.113 0.240 0.136 0.191 0.184
x9 0.063 0.229 0.153 0.176 0.185 0.137 0.128
x10 0.044 0.168 0.110 0.238 0.132 0.195 0.183
x11 0.052 0.190 0.127 0.221 0.149 0.173 0.162
x12 0.083 0.126 0.166 0.091 0.149 0.075 0.068
x13 0.070 0.216 0.159 0.162 0.192 0.130 0.121
x14 0.077 0.129 0.171 0.097 0.158 0.080 0.081
x15 0.030 0.138 0.083 0.183 0.106 0.223 0.210

x16 0.073 0.133 0.175 0.101 0.163 0.079 0.071
NpumeyaHue: ¥ — KOMYECTBO CTeneHel cBOBOAbI KOBAPUALMOHHOM MaTpuLbl — 229

Kosapwuauus/Covariance

Note: * — number of degrees of freedom of the covariance matrix — 229

Ta6/1uua 4 O6veduHéHHbIe 8Hympuzpynnossle MGmpUMbI*
N
x1 0.077 0.047 0.059 0.037 0.050 0.027 0.019
x2 0.047 0.237 0.172 0.170 0.186 0.137 0.124
x3 0.059 0.172 0.204 0.127 0.191 0.102 0.090
x4 0.037 0.170 0.127 0.248 0.134 0.201 0.185
x5 0.050 0.186 0.191 0.134 0.211 0.112 0.096
x6 0.027 0.137 0.102 0.201 0.112 0.233 0.211
x7 0.019 0.124 0.090 0.185 0.096 0.211 0.228
x8 0.030 0.164 0.121 0.243 0.128 0.200 0.183
x9 0.044 0.228 0.170 0.167 0.185 0.138 0.121
x10 0.033 0.165 0.122 0.242 0.129 0.203 0.190
x11 0.037 0.184 0.136 0.228 0.144 0.185 0.173
x12 0.062 0.125 0.149 0.093 0.142 0.078 0.063
x13 0.050 0.212 0.184 0.152 0.199 0.123 0.110
x14 0.053 0.138 0.165 0.102 0.153 0.081 0.074
x15 0.030 0.135 0.101 0.196 0.107 0.223 0.216

x16 0.061 0.157 0.187 0.116 0.174 0.093 0.082
NpymeyaHue: * — KOMYECTBO CTeneHel CBOBOAbI KOBAPUALMOHHOM MaTpuLbl — 245
Note: * — number of degrees of freedom of the covariance matrix — 245

Kosapwuauus/Covariance
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x8 x9
0.046
0.173
0.113
0.240
0.136
0.191
0.184
0.249
0.177
0.237
0.221
0.098
0.167
0.108
0.187
0.104

x8 x9
0.030
0.164
0.121
0.243
0.128
0.200
0.183
0.249
0.161
0.240
0.223
0.086
0.146
0.103
0.195
0.110

“complicated” if it is above the cut-off point and “uncomplicat-
ed” if it is below.

The study was conducted in strict adherence to the 2013
revision of the Declaration of Helsinki (Fortaleza, Brazil, October
2013), ensuring the highest ethical standards. All respondents
provided written voluntary informed consent, guaranteeing confi-
dentiality and security to the participants.

RESULTS

The discriminant analysis for the group of patients with UL
(n=231) showed the following canonical formula: x1 — 0.043; x2 —
0.882; x3 —0.062; x4 — 1.114; x5 — 0.305; x6 — 0.643; x7 — 0.077;
x8 — 1.049; x9 — 0.230; x10 — 0.415; x11 — 0.508; x12 — 0.091; x13
—0.309; x14 — 0.148; x15 — 0.644; x16 — 0.157. The covariance
matrix is presented in Table 3.

Table 3 Joint intra-group matrices*
x13 x14 x15 x16
0.070 0.077 0.030 0.073
0.216 0.129 0.138 0.133
0.159 0.171 0.083 0.175
0.162 0.097 0.183 0.101
0.192 0.158 0.106 0.163
0.130 0.080 0.223 0.079
0.121 0.081 0.210 0.071
0.167 0.108 0.187 0.104
0.226 0.140 0.133 0.140
0.162 0.101 0.191 0.101
0.183 0.112 0.169 0.117
0.138 0.166 0.071 0.162
0.239 0.146 0.126 0.146
0.146 0.184 0.075 0.171
0.126 0.075 0.227 0.075
0.146 0.171 0.075 0.184

x10
0.044
0.168
0.110
0.238
0.132
0.195
0.183
0.237
0.176
0.247
0.215
0.095
0.162
0.101
0.191
0.101

x11
0.052
0.190
0.127
0.221
0.149
0.173
0.162
0.221
0.194
0.215
0.252
0.106
0.183
0.112
0.169
0.117

x12
0.083
0.126
0.166
0.091
0.149
0.075
0.068
0.098
0.133
0.095
0.106
0.178
0.138
0.166
0.071
0.162

0.063
0.229
0.153
0.176
0.185
0.137
0.128
0.177
0.243
0.176
0.194
0.133
0.226
0.140
0.133
0.140

Table 4 Joint intra-group matrices*
x13 x14 x15 x16
0.050 0.053 0.030 0.061
0.212 0.138 0.135 0.157
0.184 0.165 0.101 0.187
0.152 0.102 0.196 0.116
0.199 0.153 0.107 0.174
0.123 0.081 0.223 0.093
0.110 0.074 0.216 0.082
0.146 0.103 0.195 0.110
0.206 0.136 0.132 0.155
0.147 0.097 0.198 0.111
0.164 0.109 0.181 0.124
0.133 0.150 0.074 0.154
0.226 0.148 0.121 0.168
0.148 0.178 0.081 0.170
0.121 0.081 0.229 0.092
0.168 0.170 0.092 0.193

x10
0.033
0.165
0.122
0.242
0.129
0.203
0.190
0.240
0.161
0.248
0.222
0.088
0.147
0.097
0.198
0.111

x11
0.037
0.184
0.136
0.228
0.144
0.185
0.173
0.223
0.180
0.222
0.252
0.098
0.164
0.109
0.181
0.124

x12
0.062
0.125
0.149
0.093
0.142
0.078
0.063
0.086
0.127
0.088
0.098
0.166
0.133
0.150
0.074
0.154

0.044
0.228
0.170
0.167
0.185
0.138
0.121
0.161
0.235
0.161
0.180
0.127
0.206
0.136
0.132
0.155
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Tabnauya 5 O6veduHéHHble 8HyMpu2pynnogsie mampuysl™*

x1 x2 x3 x4 x5 X6 x7

x1 0.052 0.033 0.039 0.025 0.036 0.016 0.015
x2  0.033 0.249 0.192 0.188 0.203 0.121 0.113
x3 0.039 0.192 0.222 0.146 0.197 0.093 0.088
x4 0.025 0.188 0.146 0.256 0.153 0.164 0.154

@ x5 0.036 0.203 0.197 0.153 0.226 0.098 0.091
§ x6 0.016 0.121 0.093 0.164 0.098 0.214 0.200
g x7 0.015 0.113 0.088 0.154 0.091 0.200 0.205
L x8 0.025 0.188 0.146 0.256 0.153 0.164 0.154
§ x9 0.033 0.249 0.192 0.188 0.203 0.121 0.113
g x10 0.025 0.188 0.146 0.256 0.153 0.164 0.154
§ x11 0.025 0.195 0.152 0.247 0.158 0.158 0.148
X x12 0.046 0.125 0.143 0.095 0.122 0.061 0.057
x13 0.035 0.226 0.204 0.171 0.214 0.109 0.102
x14 0.045 0.136 0.156 0.104 0.134 0.066 0.062
x15 0.015 0.113 0.088 0.154 0.091 0.200 0.205
x16 0.042 0.158 0.183 0.120 0.159 0.077 0.072

x8
0.025
0.188
0.146
0.256
0.153
0.164
0.154
0.256
0.188
0.256
0.247
0.095
0.171
0.104
0.154
0.120

x9
0.033
0.249
0.192
0.188
0.203
0.121
0.113
0.188
0.249
0.188
0.195
0.125
0.226
0.136
0.113
0.158

x10
0.025
0.188
0.146
0.256
0.153
0.164
0.154
0.256
0.188
0.256
0.247
0.095
0.171
0.104
0.154
0.120

x11
0.025
0.195
0.152
0.247
0.158
0.158
0.148
0.247
0.195
0.247
0.255
0.100
0.176
0.108
0.148
0.125

Table 5 Joint intra-group matrices*

x12
0.046
0.125
0.143
0.095
0.122
0.061
0.057
0.095
0.125
0.095
0.100
0.165
0.133
0.162
0.057
0.155

x13
0.035
0.226
0.204
0.171
0.214
0.109
0.102
0.171
0.226
0.171
0.176
0.133
0.239
0.145
0.102
0.168

x14
0.045
0.136
0.156
0.104
0.134
0.066
0.062
0.104
0.136
0.104
0.108
0.162
0.145
0.177
0.062
0.169

x15
0.015
0.113
0.088
0.154
0.091
0.200
0.205
0.154
0.113
0.154
0.148
0.057
0.102
0.062
0.205
0.072

x16
0.042
0.158
0.183
0.120
0.159
0.077
0.072
0.120
0.158
0.120
0.125
0.155
0.168
0.169
0.072
0.197

NpumeyaHwe: * — KoM4ecTBo cTeneHel cBO6OAbI KOBapPUALMOHHOW MaTpULLbl — 53
Note: * — number of degrees of freedom of the covariance matrix — 53

0,043; x2 — 0,882; x3 — 0,062; x4 — 1,114; x5 — 0,305; x6 — 0,643; x7
—-0,077; x8 — 1,049; x9 - 0,230; x10-0,415; x11 - 0,508; x12 — 0,091;
x13-0,309; x14 - 0,148; x15 - 0,644; x16 — 0,157; matpuua KoBapuat
npeacTasneHa B Taba. 3.

3HaveHune uucna Z pgna rpynnbl MKB coctaBuno B cpesHem
1,708+1,424 (MmuH — 1,523; makc — 5,002). TouKa OTCEUKM, COTNaCcHO
aHanusy ROC Kpwmebix, paBHa 1,910. Maowanb Noa KpWBOW paBHa
0,974 (pwuc. 1).

®OYHKUMA ANCKPUMUHAHTHOMO aHanu3a AnA rpynnbl NaLMEHTOB
C BPOXKAEHHLIMKM aHOManuamu BMI (ctpuktypa JIMC, n=247) noka-
3aN1a CneayHoLLyto KaHoHM4YecKyto dopmyny: x1 —0,054; x2 — 0,504; x3
—0,748; x4 —0,682; x5—-0,304; x6 —0,218; x7 - 0,428; x8 —0,322; X9 —
0,378; x10-0,085; x11-0,169; x12 —-0,277; x13 - 0,008; x14 — 0,020;
x15-0,452; x16 —0,562; maTpuLa KoBapwWaT NpeacTasneHa B Tabn. 4.

3HayeHue yncna Z gna rpynnbl C BPOXKAEHHBIMU aHOMANNAMM
BMI (ctpuktypa JIMC) coctaBuno B cpegHem 1,590+2,169 (MuH —

Tabauya 6 O6veduHEHHbIe BHyMpuU2pynnossie mampuubl™

The UL's Z-value is, on average 1.708+1.424 (min — 1.523;
max — 5.002). According to the analysis of ROC curves, the cut-off
point is 1.910. The area under the curve is 0.974 (Fig. 1).

The discriminant analysis for the group of patients with
congenital anomalies of the UUT (urinary tract stricture, n=247)
showed the following canonical formula: x1 — 0.054; x2 — 0.504;
X3 — 0.748; x4 — 0.682; x5 — 0.304; x6 — 0.218; x7 — 0.428; x8 —
0.322; x9 — 0.378; x10 — 0.085; x11 — 0.169; x12 — 0.277; x13 —
0.008; x14 — 0.020; x15 — 0.452; x16 — 0.562. The covariance ma-
trix is presented in Table 4.

The Z-value for the group with congenital anomalies of the
UUT (stricture of the UUT) is, on average, 1.590+2.169 (min —
0.582; max — 8.144). According to the analysis of ROC curves, the
cut-off point is 1.998. The area under the curve is 0.969 (Fig. 1).

The discriminant analysis function for the group of patients
with congenital anomalies of the urinary tract (ureteral stricture,

Table 6 Joint intra-group matrices*

x8 x9 x10 x11 x12 x13 x14 x15 x16

a2 8 x5 X6 X
x1  0.118 0.087 0.099 0.056 0.093 0.050 0.050
x2  0.087 0.257 0.213 0.172 0.235 0.158 0.158
x3 0.099 0.213 0.235 0.144 0.224 0.133 0.133
x4 0.056 0.172 0.144 0.257 0.158 0.235 0.235
g x5 0.093 0235 0.224 0.158 0.248 0.145 0.145
& x6 0050 0.158 0.133 0.235 0.145 0.248 0.248
g x7  0.050 0.158 0.133 0.235 0.145 0.248 0.248
£ x8 0.056 0.172 0.144 0.257 0.158 0.235 0.235
g x9 0.087 0.257 0.213 0.172 0.235 0.158 0.158
g x10 0.050 0.158 0.133 0.235 0.145 0.248 0.248
g x11 0.068 0.215 0.181 0.214 0.198 0.195 0.195
* x12 0.106 0.171 0.190 0.114 0.181 0.105 0.105
x13 0.093 0.235 0.224 0.158 0.248 0.145 0.145
x14 0.106 0.192 0.210 0.130 0.201 0.120 0.120
x15 0.050 0.158 0.133 0.235 0.145 0.248 0.248
x16 0.099 0.213 0.235 0.144 0.224 0.133 0.133

Mpumeyanue: * — KOAMYECTBO CTeneHel cBO6OAbI KOBAPHUALMOHHON MaTpuLpl — 28

Note: * — number of degrees of freedom of the covariance matrix — 28

0.056
0.172
0.144
0.257
0.158
0.235
0.235
0.257
0.172
0.235
0.214
0.114
0.158
0.130
0.235
0.144

0.087
0.257
0.213
0.172
0.235
0.158
0.158
0.172
0.257
0.158
0.215
0.171
0.235
0.192
0.158
0.213

0.050
0.158
0.133
0.235
0.145
0.248
0.248
0.235
0.158
0.248
0.195
0.105
0.145
0.120
0.248
0.133

0.068
0.215
0.181
0.214
0.198
0.195
0.195
0.214
0.215
0.195
0.266
0.143
0.198
0.164
0.195
0.181

0.106
0.171
0.190
0.114
0.181
0.105
0.105
0.114
0.171
0.105
0.143
0.209
0.181
0.199
0.105
0.190

0.093
0.235
0.224
0.158
0.248
0.145
0.145
0.158
0.235
0.145
0.198
0.181
0.248
0.201
0.145
0.224

0.106
0.192
0.210
0.130
0.201
0.120
0.120
0.130
0.192
0.120
0.164
0.199
0.201
0.220
0.120
0.210

0.050
0.158
0.133
0.235
0.145
0.248
0.248
0.235
0.158
0.248
0.195
0.105
0.145
0.120
0.248
0.133

0.099
0.213
0.235
0.144
0.224
0.133
0.133
0.144
0.213
0.133
0.181
0.190
0.224
0.210
0.133
0.235
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Tabnuya 7 O6veduHEHHbIe BHYMpU2pyNnnogble Mampuybl™*

x1 x2 x3 x4 x5 x6 x7
x1 0.097 -0.033 0 -0.004 -0.043 0.026 0.01
x2 -0.033 0.197 0 0.09 0.042 0.09 0.062
x3 0 0 0 0 0 0 0
x4 -0.004 0.09 0 0.21 0.087 0.092 0.055
g x5 -0.043 0.042 0 0.087 0.145 -0.001 0.026
g x6 0.026 0.09 0 0.092 -0.001 0.21 0.114
g x7  0.01 0.062 0 0.055 0.026 0.114 0.144
L x8 0.005 0.037 0 0.073 0.021 0.102 0.054
g x9 -0.014 0.062 0 0.044 0.079 0.044 0.038
g x10 0 0.063 0 0.095 0.048 0.066 0.068
g x11 -0.009 0.076 0 0.083 0.068 0.083 0.105
* x12 0.006 -0.015 0 0.043 0.032 0.014 0.012
x13 -0.019 0.098 0 0.08 0.083 0.051 0.07
x14 -0.028 0.02 0 -0.009 0.006 0.05 0.014
x15 0.01 0.1 0 0.098 0.033 0.127 0.103
x16 -0.014 0.022 0 0.071 0.063 -0.017 0.015

x8
0.005
0.037
0
0.073
0.021
0.102
0.054
0.119
0.069
0.079
0.056
-0.009
0.04
0.022
0.065
0.003

x9
-0.014
0.062
0
0.044
0.079
0.044
0.038
0.069
0.158
0.063
0.086
0.003
0.074
0.036
0.047
0.059

x10
0
0.063
0
0.095
0.048
0.066
0.068
0.079
0.063
0.095
0.079
0
0.063
0
0.081
0.032

x11
-0.009
0.076

0

0.083
0.068
0.083
0.105
0.056
0.086
0.079
0.188
-0.006
0.121
-0.001
0.087

0.08

Table 7 Joint intra-group matrices*

x12
0.006
-0.015
0
0.043
0.032
0.014
0.012
-0.009
0.003
0
-0.006
0.143
-0.018
0.035
-0.018
0.003

x13

x14

x15

-0.019 -0.028 0.01

0.098
0
0.08
0.083
0.051
0.07
0.04
0.074
0.063
0.121
-0.018
0.135
-0.015
0.079
0.062

0.02
0
-0.009
0.006
0.05
0.014
0.022
0.036
0
-0.001
0.035
-0.015
0.13
0.014
-0.023

0.1
0
0.098
0.033
0.127
0.103
0.065
0.047
0.081
0.087
-0.018
0.079
0.014
0.149
0.019

x16
-0.014
0.022

0

0.071
0.063
-0.017
0.015
0.003
0.059
0.032

0.08
0.003
0.062
-0.023
0.019
0.127

NpumeyaHue: * — KonM4ecTBo cTeneHel cBO6OAbI KOBapUALMOHHON MaTpULIbl — 34
Note: * — number of degrees of freedom of the covariance matrix — 34

0,582; makc — 8,144). Touka OTCeYKM, cornacHo aHanmsy ROC KpuBbIX,
paBHa 1,998. Mnowaab noa Kpmsoi pasHa 0,969 (puc. 1).

DYHKUMA OUCKPUMMHAHTHOTO aHanu3a gna rpynnbl nauueH-
TOB C BPOXKAEHHbIMM aHOManuaAMM BMI (CTPUKTYpa MOYETOUHMKA,
n=55) noKasana cneayoLLyto KaHoHUYeckyto dopmyny: x1 — 0,260; x2
—-0,053; x3-0,118; x4 —0,353; x5-0,007; x6 —0,107; x7 — 0,116; x8 —
0,381; x9 - 0,041; x10 - 0,365; x11 - 0,577; x12 - 0,364; x13 - 0,364;
x14 —0,032; x15 - 0,169; x16 — 0,089; maTpuLa KOBapMaT NpeacTaB-
NeHa B Tabn. 5.

3HayeHne yncna Z gna rpynnbl ¢ BPOKAEHHBIMX aHOMANNAMM
BMI (CTpMKTYypa MOYETOYHMKA) cocTaBuno B cpeaHem 1,194+0,912
(MuH — 0,053; maKc — 3,268). Touka OTCEYKM, CornacHo aHanmsy ROC
KpuBbIX, paBHa 1,239. Mnowaab nog Kpmsoii pasHa 0,968 (puc. 1).

®YHKUMA ANCKPUMUHAHTHOTO aHaaM3a A1A rpynnbl NALMeHToB
C BPOXAEHHbIMM aHoManuamu BMIT (ypetepouene, n=30) nokasana
cneayroLyro KaHoHudeckyto ¢opmyny: x1 — 0,194; x2 — 0,239; x3 —
0,079; x4 - 0,683; x5 - 0,092; x6 — 0,191; x7 — 0,534; x8 — 0,633; x9 —

Tabauya 8 O6veduHEHHbIe BHYMpPU2PyNNnossie mampuub! ™

n=55) showed the following canonical formula: x1 — 0.260; x2 —
0.053; x3 — 0.118; x4 — 0.353; x5 — 0.007; x6 — 0.107; x7 — 0.116;
x8 —0.381; x9 — 0.041; x10 — 0.365; x11 — 0.577; x12 — 0.364; x13
— 0.364; x14 — 0.032; x15 — 0.169; x16 — 0.089. The covariance
matrix is presented in Table 5.

The Z-value for the group with congenital anomalies of
the UUT (ureteral stricture) is 1.194+0.912 (min — 0.053; max —
3.268). According to the analysis of ROC curves, the cut-off point
is 1.239. The area under the curve is 0.968 (Fig. 1).

The discriminant analysis function for the group of patients
with congenital anomalies of the urinary tract (ureterocele, n=30)
showed the following canonical formula: x1 — 0.194; x2 — 0.239;
x3 = 0.079; x4 — 0.683; x5 — 0.092; x6 — 0.191; x7 — 0.534; x8 —
0.633; x9 — 0.604; x10 — 0.593; x11 — 0.383; x12 — 0.437; x13 —
0.525; x14 — 0.822; x15 — 0.640; x16 — 0.716. The covariance ma-
trix is presented in Table 6.

Table 8 Joint intra-group matrices*

a8 8 6 6
x1  0.052 0.016 0.042 0.004 0.036 0.019 0.000
x2 0.016 0.228 0.130 0.131 0.187 0.128 0.103
x3  0.042 0.130 0.181 0.079 0.157 0.083 0.060
x4 0.004 0.131 0.079 0.250 0.116 0.208 0.178
g x5 0.036 0.187 0.157 0.116 0.218 0.115 0.090
& x6 0019 0.128 0.083 0.208 0.115 0.232 0.201
g x7  0.000 0.103 0.060 0.178 0.090 0.201 0.226
< x8 0.021 0.142 0.093 0.239 0.128 0.214 0.184
g x9 0.033 0.221 0.144 0.139 0.199 0.135 0.109
g x10 0.020 0.135 0.088 0.228 0.122 0.221 0.191
g x11 0.025 0.164 0.106 0.217 0.147 0.195 0.166
* x12 0.045 0.095 0.120 0.056 0.121 0.064 0.042
x13 0.035 0.198 0.153 0.124 0.212 0.122 0.097
x14 0.043 0.118 0.148 0.071 0.145 0.077 0.054
x15 0.018 0.121 0.079 0.197 0.109 0.220 0.207
x16 0.041 0.141 0.176 0.086 0.170 0.090 0.066

x8
0.021
0.142
0.093
0.239
0.128
0.214
0.184
0.246
0.150
0.235
0.225
0.071
0.135
0.085
0.203
0.100

NpumeyaHue: * — KoM4ecTBo cTeneHel cBO6OAbI KOBapUALMOHHOM MaTpULbl — 54
Note: * — number of degrees of freedom of the covariance matrix — 54
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x9
0.033
0.221
0.144
0.139
0.199
0.135
0.109
0.150
0.232
0.142
0.172
0.110
0.210
0.132
0.127
0.155

x10
0.020
0.135
0.088
0.228
0.122
0.221
0.191
0.235
0.142
0.242
0.215
0.068
0.129
0.081
0.209
0.095

x11
0.025
0.164
0.106
0.217
0.147
0.195
0.166
0.225
0.172
0.215
0.256
0.082
0.156
0.098
0.185
0.115

x12
0.045
0.095
0.120
0.056
0.121
0.064
0.042
0.071
0.110
0.068
0.082
0.150
0.118
0.142
0.061
0.135

x13
0.035
0.198
0.153
0.124
0.212
0.122
0.097
0.135
0.210
0.129
0.156
0.118
0.223
0.141
0.115
0.165

x14
0.043
0.118
0.148
0.071
0.145
0.077
0.054
0.085
0.132
0.081
0.098
0.142
0.141
0.171
0.073
0.162

x15
0.018
0.121
0.079
0.197
0.109
0.220
0.207
0.203
0.127
0.209
0.185
0.061
0.115
0.073
0.226
0.085

x16
0.041
0.141
0.176
0.086
0.170
0.090
0.066
0.100
0.155
0.095
0.115
0.135
0.165
0.162
0.085
0.189
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0,604; x10-0,593; x11-0,383; x12-0,437; x13 - 0,525; x14 - 0,822;
x15—-0,640; x16 — 0,716; maTpuL,a KOBapuaT NpeacTaB/eHa B Tabn. 6.

3HayeHue yncna Z gna rpynnbl ¢ BPOXKAEHHBIMW aHOMANNAMM
BMI (ypetepoLene) coctasuno B cpesHem 1,688+1,796 (muH —0,857;
MaKc — 5,382). TouKka oTceuku, cornacHo aHanmsy ROC KpuBbIX, paBHa
1,894. Mnowwaab nog Kpmsoi pasHa 0,969 (puc. 1).

DYHKLMA AUCKPUMMHAHTHOTO aHaaM3a ANA rpynnbl NaLMeHToB ¢
NPUOBPETEHHOM BTOPUYHOW CTPUKTYPOM MOYETOYHMKA (n=36) NoKa3a-
nacnegytoulyrokaHoHnYeckyto dopmyny:x1-0,584;x2-0,693;x3-0,00;
x4 —-1,525; x5 — 0,683; x6 — -0,207; x7 —-0,44; x8 — 1,14; x9 - -1,2;
x10-0,614; x11 --0,248; x12 - 0,614; x13 - 0,242; x14 - 0,516; x15 -
0,302; x16 — 1,107; maTpuLa KoBapu1aT npeacTaBaeHa B Taban. 7.

3HayeHMe uncna Z ana rpynnbl ¢ NPUOBPETEHHOW BTOPUYHOM
CTPUKTYPOI MOYETOYHMKA cocTaBuo B cpegHem 1,421+1,078 (MuH —
0,159; makc — 3,504). Touka OTCeYKM, cornacHo aHanmsy ROC KpuBbIX,
paBHa 1,209. Nnowaab nog Kpueoii pasHa 0,998 (puc. 1).

®YHKLUMA ANCKPUMUHAHTHOIO aHaiM3a A/1a rpynnbl NaLMeHTos
C NprobpeTEHHOM 0b6AMTEPaLME MOYETOYHMKE (N=56) NoKasana cne-
[YIOLLYIO KaHOHMYecKyto dopmyny: x1 —0,705; x2 — 0,244; x3 — 0,478;
x4 —0,111; x5 - 0,490; x6 — 0,158; x7 — 0,004; x8 —-0,433; x9 — 0,893;
x10-0,222; x11-0,802; x12 - 1,592; x13 - 0,659; x14 — 1,089; x15 -
0,117; x16 —0,395; maTpuLa KoBapu1aT nNpeacTaBaeHa B Tab. 8.

3HayeHMe yncna Z gnis rpynnbl ¢ NprobpeTéHHOM 0banTepaLm-
el MOYETOYHMKA CcoCTaBuno B cpeaHem 5,189+3,055 (mmH — 0,673;
Makc — 9,197). TouKa oTceuku, cornacHo aHanmsy ROC KpuBbIX, paBHa
1,713. Mnowaab nog, Kpmsoi pasHa 0,962 (puc. 1).

Kaxpgas mogenb nNporHo3vMpoBaHua bbina paspaboTaHa ¢ yué-
TOM OCHOBHOrO AuMarHosa, npuseguwero K CBO, v, Takum 0bpasom,
6bI710 PACCUMTAHO KPUTUUECKOE 3HAUEHME Yncia Z ANA KX a0 rpyn-
Mbl. 3HaYeHUA Ynucna Z npeacTaBneHbl B Taba. 9.

C NOMOLLLbIO CONPAKEHHbIX ABYXMObHBIX TabAWL, BblK paccun-
TaHbl CNEUMPUUYHOCTb M YYBCTBUTENBHOCTb KaXKA0M MOAENM B 3aBUCH-
MOCTK OT rpynn (Tabn. 10).

KaKk BuaHo 13 Tabn. 10, Kaxaas mMoLesb MMEET BbICOKYHO YyB-

The Z-value for the group with congenital anomalies of the
UUT (ureterocele) is 1.688+1.796 (min — 0.857; max — 5.382). Ac-
cording to the analysis of ROC curves, the cut-off point is 1.894.
The area under the curve is 0.969 (Fig. 1).

The discriminant analysis function for the group of patients
with acquired secondary ureteral stricture (n=36) showed the fol-
lowing canonical formula: x1 — 0.584; x2 — 0.693; x3 — 0.00; x4 —
-1.525; x5-0.683; x6 —-0.207; x7 —-0.44; x8 — 1.14; x9 —-1.2; x10
—0.614;x11--0.248; x12 - 0.614; x13 - 0.242; x14 - 0.516; x15 -
0.302; x16 — 1.107. The covariance matrix is presented in Table 7.

The Z-value for the group with acquired secondary ureteral
stricture is 1.421+1.078 (min — 0.159; max — 3.504). According to
the analysis of ROC curves, the cut-off point is 1.209. The area
under the curve is 0.998 (Fig. 1).

The discriminant analysis function for the group of patients
with acquired ureteral obliteration (n=56) showed the following
canonical formula: x1 — 0.705; x2 — 0.244; x3 — 0.478; x4 — 0.111;
x5 — 0.490; x6 — 0.158; x7 — 0.004; x8 — -0.433; x9 — 0.893; x10
—0.222; x11-0.802; x12 — 1.592; x13 — 0.659; x14 — 1.089; x15 —
0.117; x16 — 0.395. The covariance matrix is presented in Table 8.

The Z-value for the group with acquired ureteral obliteration
is 5.18943.055 (min — 0.673; max — 9.197). According to the anal-
ysis of ROC curves, the cut-off point is 1.713. The area under the
curve is 0.962 (Fig. 1).

Each prediction model was developed taking into account the
underlying diagnosis leading to SVO, and thus the critical Z-score
was calculated for each group. Z-values are presented in Table 9.

Using conjugate two-field tables, the specificity and sensitiv-
ity of each model were calculated in the groups (Table 10).

As can be seen from Table 10, each model has high sensi-
tivity and specificity in predicting the complicated course of SVO.

Having obtained the Z-value cut-off points for each group of
diseases, we have determined the following tactics for managing

Puc. 1 ROC kpussie 0515 8cex epynn nayueHmos ¢ CBO
Fig. 1 ROC curves for all groups of patients with SVO

ROCAnanus/ROCAnalysis __ oo e
1 Lr_‘_,- | Z 4yncno-BpoxaéHHaa aHomanua
> 0,9 BMI - cTpukTypa IMC /
3 Z-value-Congenital anomaly of
s 08 the UUT — pelvicalyceal stricture
2 07 —— Z 4yncno-BpoxaéHHan aHomanma
3 BMI-CTpUKTypa MoYeTOYHMKa /
} 0,6 Z-value-Congenital anomaly of
5 05 the UUT — ureteral stricture
g ! Z yncno-BpoxaéHHaa aHomanma
204 BMI-ypeTepouene / Z-value-
e Congenital anomaly of the UUT —
s 03
3 ureterocele R
1 0,2 Z yucno-MpurobpetéHHas
E 01 BTOPUYHAA CTPMKTYPA MOYETOY-
4 . HuKa / Z-value-Acquired
0 - } } secondary ureteral stricture
0 02 04 06 0,8 1 Z yncno-MNpuobpeTéHHan

CneumduunocTs / Specificity
obliteration

Tabauya 9 PacnpedeneHue Kpumuyeckux 3HavyeHull yucaa Z no 2pynnam

obanTepaLms MOYeTOUHMKa /
Z-value- Acquired ureteral

Table 9 Distribution of critical Z-values in the groups

Ipynna/Group Yucno Z (M+SD)/Z-value (M1SD) Min-Max Touka otceuku/Cut-off point
MKB/UL 1.708+1.424 1.523-5.002 1.910
AHoManusa passutua BMIMN/Anomaly of UUT
CrpukTypa JIMC/UPS 1.90£2.169 0.582-8.144 1.998
CTpuKTypa moyeToyHumKa/Ureteral stricture 1.194+0.912 0.053-3.268 1.239
Ypetepouene/Ureterocele 1.688+1.796 0.857-5.382 1.894
MpuobpetéHHbie 3a6oneBaHuUa moueTouHuka/Acquired diseases of the ureter
CrpukTypa/Stricture 1.421+1.078 0.159-3.504 1.209
O6autepaumsa/Obliteration 5.189+3.055 0.673-9.197 1.713
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Tabauya 10 PacnpedeneHue Kpumu4yeckux 3Ha4yeHull yucaa Z no epynnam

Table 10 Distribution of critical Z-values in the groups

MKB/UL

AHomanus passutusa BMIM/Anomaly of UUT development

CtpukTypa JIMC/UPS
CTpukTypa moyeTouHuKa/Ureteral stricture
Ypetepouene/Ureterocele

Mpuo6petéHHble 3abonesaHnsa movetouHuKa/Acquired diseases of the ureter

CtpukTypa/Stricture
O6nuTepaums/Obliteration

CTBUTE/IbHOCTb M CNELMPUUHOCTb B NPOrHO3MPOBAHUM OCI0KHEHHOTO
TeueHuna CBO.

Mony4nB TOUKM OTCEUKM YMCNA Z ANA KaxAoW rpynnbl 3abone-
BaHWI, HaMK onpejeneHa CeAyroLan TaKTUKa BeAeHWA NaLueHToB
¢ CBO. B kaxfom cnyyae, eciv Yncno Z He AOCTUMANIO TOUKM OTCEYKM,
Mbl pacLeHMBaNN AaHHbIA KOHKPETHBIM CNyYail Kak HEOCTOXKHEHHDIN,
4TO NO3BONAET HEenoCpeACTBEHHO MeperT K Tepanuu OCHOBHOTO
3aboneBaHuA. EcnmM AaHHOE YMCIO MPEBBIWANO TOYKY OTCEYKM, TO
[aHHbIV CNyYalt pacLLeHNBANCA KaK OCNOXKHEHHbIN 1 TpebyeT npeasa-
puTenbHoro ApeHnpoBaHua BMI, a aMwb 3aTem — nepexosa K OCHOB-
HOMY BMELLATENbCTBY. B clydae KpaTHOTO NpeBbILLEHMsA TOUKM OTCeY-
KM PEKOMEHZYETCA OpraHoyHOCALLas onepauus (puc. 2).

OBCYXAEHUE

Ha cerogHAWHWIA AeHb B MeAMUMHE LWMPOKOE pacnpocTpa-
HeHWe MONYYUNN AWUCKPUMMHAHTHbIE MOZEM NPOTHO3MPOBAHMA.
[VCKPYMMUHAHTHBIN aHaNM3 — 3TO CTaTUCTUYECKUI METOA, KOTOPbIM
MCNoNb3yeTca AN KnaccuduKaumm 06bekToB Ha OCHOBE WX MpPU3Ha-
KoB. OH NO3BOANAET ONPEAENUTb, Kakue NPKU3HaKM Hanbosnee BaKHbI
ONA KnaccuouKauMm OOBEKTOB M KaKMe 3HAYeHMs 3TMX MpPU3HAKOB
XapaKTepHbl ANA Kaxgow rpynnbl. OCHOBHAA MAea AMCKPUMMUHAHT-
HOro aHa/M3a 3aK/oYaeTca B TOM, YTOObI ONpesaesuTb, OTIMYALTCA
/N COBOKYMHOCTU MO CPeAHEMY 3HAUYEHUIO KaKOM-TMBO nepemeHHoM
(MAn NMHelHOM KOMBMHALMM NepeMeHHbIX), U 3aTemM UCMO/b30BaTb
3Ty NepeMeHHy1o, YTobbl NPeACKasaTh 418 HOBbIX Y1EHOB UX NMPUHAA-
JIEXKHOCTb K TOM MK UHOW rpynne [7]. Takue mogenv npeaocTaBnsioT
MHCTPYMEHT ANA ONpeaeneHns BepOoATHOCTEN M MNPOrHO3MpPoBaHUA
Pa3/IMYHbIX KIMHUYECKMX CUTYaLMIA U UX UCXOZ0B Ha OCHOBe Habopa
BXOAHbIX NepeMeHHbIX. OHM UCNONb3YIOT METOZ, ANCKPUMMUHAHTHOTO
aHanM3a 419 onpeaeneHna Pasinumnii mexay rpynnamu nauueHTos

Puc. 2 Anzopumm sedeHus nayueHmos ¢ CBO. 3YB/T—
3KCMPaKopNopanbHas yoapHo-80AHOBAS AUMOMPUNCUS
Fig. 2 Algorithm for managing patients with SVO. ESWL —
Extracorporeal shock wave lithotripsy
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Z 2 TOYKM OTCEYKM
Z 2 cut-off value

98.9 85.4
90.2 90.8
93.8 94.9
87.5 86.4
92.9 95.5
92.3 75.0

patients with SVO. In each case, if the Z-value did not reach the
cut-off point, we considered this case uncomplicated, allowing us
to proceed directly to treatment of the underlying disease. If this
number exceeded the cut-off point, the case was considered to
be complicated and required preliminary drainage of the urinary
bladder and a shift to the primary intervention after that. In case
of multiple excesses of the cut-off point, an organ removal sur-
gery is recommended (Fig. 2).

DISCUSSION

Today, discriminant predictive models are widely used in
medicine. Discriminant analysis is a statistical method that is used
to classify objects based on their characteristics. It allows us to
determine the features that are most important for classifying
objects and the values of these features typical for each group.
The basic idea of discriminant analysis is to determine whether
populations differ in the mean value of certain variables (or lin-
ear combination of variables), and thereafter use those variables
to predict for new members: whether they belong to a partic-
ular group or not [7]. Such models provide a tool for determin-
ing probabilities and predicting clinical situations and outcomes
based on input variables. Discriminant analysis determines dif-
ferences between patient groups or pathological conditions and
creates a predictive model [8, 9].

Significant strides have been made in evaluating various uri-
nary biomarkers to diagnose congenital SVO. These studies rep-
resent a notable advancement in the identification of biomarkers
for diagnosis and prediction assessment in children with congeni-

[lpeHnpoBaHue
BMIM (HedpocTomms,
CTEHTUPOBaHMe
MOYETOYHWMKA)

Drainage of the UUT

(nephrostomy,
stenting of the ureter)

La/Yes

Het/No

KpaTHoe nosbiwweHune

Multiple increase
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WM NaTONOTUYECKMMU COCTOSHUAMM M CO3[aHMA NPOrHOCTUYECKOM
mogenu [8, 9].

MpoBeseHbl MCCNef0BaHUA MO OLEHKE Pas3/IMYHbBIX MOYEBbIX
61OMapKEPOB NPU AMarHocTMKe BpoxKaAEHHOW CBO, rae yKasbiBaeTcs
Ha 3HauMTe/bHbIN Nporpecc B onpeseneHnn 6Momapképos ana auna-
FHOCTWKM M OLLEHKM NPOTHO3a Y JeTel C BPOXKAEHHON 06CTPYKTUBHOWM
yponatvei. PasnnuHble LMTOKMHBI, Nentuabl, GepmeHTbl U MUKPO-
NpoTenHbl BbIN NAEHTUOULMPOBAHDLI KaK BakHble COCTaBAAOLME
06CTPYKLMM MK eé nocneAcTBui, Bbi3biBalowmx ¢Grbpo3 novek u
anonTo3 HedppoTenmouuTos [10].

Hanbonee obewwatowmmm bGromapképamu ABaatoTca daktop
pocTa TpaHchopmupytolero poctoBoro ¢aktopa-fl (TGFB1), anu-
AepmanbHblit poctoBoit pakTop (EGF), aHgoTenuu-1 (ET-1) u naHenb
Tpy60UHbIX GepMeHTOB. 3TN BUOMapKEPbLI AEMOHCTPUPYIOT BbICOKYIO
YYBCTBUTENBHOCTb, CMEeUUPUYHOCTb M O6LLYI TOYHOCTb B AMarHo-
CTUKE BPOXKAEHHOM OBCTPYKTMBHOW yponaTtum y aeteit. Kpome Toro,
OHM MOFYT NMOMOYb AnddepeHLMPOBaTb rMAPOHePPO3 He3 0bCTpyK-
LMK, HYXKAQIOLWMIACA B KOHCEPBATUBHOM JIEUEHUN, U TMAPOHEPPO3 C
obCcTpyKLMen, TpebyHLWMn xnpyprudeckoit Koppekuun [11]. Tem He
MeHee, HeKOTopble OrpaHMYeHNs NpeablayLLMX UCCNeL0BAHMIN BKAO-
YatOT OTCYTCTBME PA3/IMYHBIX TUMOB KOHTPOAA M Hebo/bLIOK 06BEM
BbI6OpKK. TpebytoTcs Bonee macwTabHble UCCNEL0BaHUA C PAa3HOO-
6pa3HbIMK KOHTPOIbHBIMM TPYNNAMKU A1 NOATBEPKAEHUA KIUHUYe-
CKOM LLIeHHOCTM B1OMapKEPOB B AMArHOCTUKE U HabnoaeHUM 3a feTb-
MM C BPOXKAEHHON 0BCTPYKTUBHOM yponaTUen.

Washino S et al (2020) oueHvBanu apyrve GakTopbl PUCKa, YKa-
3blBaloLLME Ha noBpexaeHue nodek npu CBO. B nybaunkaumm onuca-
HO, YTO PO/b HaKTOPOB PUCKaA (MM BUOMAPKEPOB) NOYEYHOM TPABMbI
y NaumneHToB ¢ 06CTpyKUmein BMIT 3akntoyaeTca B AMarHOCTUKe, CTpa-
TUPUKALMM PUCKA, NPUHATUN KIMHUYECKUX PELLUeHN A U MOHUTOPUH-
re. XoT MHOECTBO MOYEBbIX U CbIBOPOTOUHbIX BMOMapKEPOB Oblo
M3y4yeHo y AeTel 1 B3pocabix ¢ CBO, ogHako MCP-1 n NGAL asnsatotca
Hanbonee VM3y4eHHbIMU W, BEPOATHO, ONTUMANbHbIMKU BroMapKépa-
MU. HepaBHO 0BHapysKeHHble HOBble BUMOMAPKEPbI, TakuMe Kak Ba-
HWH-1 1 a-GST, nokasanu bonee BbICOKYIO 3GPEKTUBHOCTL B OLIEHKE
CBO no CpaBHEHUIO C TPAAULMOHHBbIMK BUOMapKEpamu. ABTOPbI
MO/aratoT, YTO OLEHKA TO/IbKO OZHOrO daKTopa pUCKa HeAO0CTAaTOUHO
4yBCTBUTE/IbHA U CNeuudUYHa, NO3TOMY NaHeNbHasA OLEeHKa HEeCKOb-
Knx BMOMapKEPOB NO3BONAET KOMMEHCUPOBATD VX B3aUMOZLEWNCTBUE U
YBENIMYMBAET BO3MOKHOCTH NPOrHO3upoBaHus [12]. Takum obpasom,
NOCTPOEHWE AMCKPUMMUHAHTHOW MOAENN ANA OLEHKU HECKObKMX
61OMapKEPOB ABNAETCA OYEHb BaKHbIM B 1eyeHnn CBO.

OrpaHuyeHus npumeHeHns mogenu. [laHHas mogenb He npu-
MEHMMa B CNeflytoLyX cuTyaumax: MHdpaBe3nKanbHaa 06CTPyKLMS;
Ha/sM4mne OHKo/IoTMYecKoro 3abonesaHus, npuseauwero K CBO; cned-
nduyeckas nHpekuna BMM (Tybeprynés MBI, BUY-uHbeKums); cu-
cTeMHble 3abonesBaHus, BAMAIOLLME HEMOCPEACTBEHHO Ha QYHKLMIO
noyek (caxapHblii Auabet, ayToMMMyHHble 3ab60neBaHNA); aHTeHa-
TaNbHbIN Nepunos.

3AK/IIOMEHUE

B Bbl60pe ONTUManbHOro TaKTU4ECKOro nogxoaa y nauneHTos C
OCNOXHEHHbIM TeyeHnem CBO ONCKPUMUHAHTHbIE MOAENN NPOrHO-
3MPOBaHNA NOKA3an BbICOKYHO YyBCTBUTE/IbHOCTb U CI'IELI,VId)VILIHOCTb.

tal obstructive uropathy. Key components such as cytokines, pep-
tides, enzymes, and microproteins have been identified, shedding
light on the mechanisms of obstruction and its consequences, in-
cluding renal fibrosis and nephrotheliocyte apoptosis [10].

The most promising biomarkers are the transforming
growth factor-B1 (TGFB1), epidermal growth factor (EGF), endo-
thelin-1 (ET-1), and a panel of tubular enzymes. These biomark-
ers demonstrate high sensitivity, specificity, and accuracy in diag-
nosing congenital obstructive uropathy in children. In addition,
they can help differentiate between hydronephrosis without ob-
struction, which requires conservative treatment, and hydrone-
phrosis with obstruction, which requires surgical correction [11].
However, some limitations of previous studies include the lack of
different types of control and small sample size. More extensive
studies with diverse control groups are required to confirm the
clinical relevance of biomarkers in the diagnosis and monitoring
of children with congenital obstructive uropathy.

Washino S et al (2020) assessed other risk factors predictive
of kidney lesions in SVO. They confirm the role of risk factors (or
biomarkers) for renal lesions in patients with urinary tract ob-
struction in diagnosis, risk stratification, clinical decision-making,
and monitoring. Although various urinary and serum biomarkers
have been assessed in children and adults with SVO, MCP-1, and
NGAL are the most studied and probably the optimal biomarkers.
Recently discovered new biomarkers such as vanin-1 and a-GST
have shown superior performance in assessing SVO compared to
traditional biomarkers. The authors believe that assessing only
one risk factor is not sensitive and specific enough. Therefore, a
panel assessment of several biomarkers makes it possible to com-
pensate for their interaction and increases predictive value [12].
Thus, developing a discriminant model to evaluate multiple bio-
markers is very important for treating SVO.

Limitations of the model. This model is not applicable in the
following patients: bladder outlet obstruction; malignancies lead-
ing to SVO; specific infections of the urinary tract (tuberculosis,
HIV); systemic diseases that directly affect renal function (dia-
betes mellitus, autoimmune diseases); and during the antenatal
period.

CONCLUSION

Discriminant prediction models showed high sensitivity and
specificity in choosing the optimal tactical approach in patients
with complicated SVO.
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