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POJIb PAIIOHYKIIITHUX METOAIB B JIATHOCTUYHIN
TAKTULII TIIPOHE®PO3Y B YYACHUKIB JIIKBIJIALIILI
HACJIIJIKIB ABAPII HA YOPHOBUJILCHLKIN ATOMHIN
EJIEKTPOCTAHIIII

AKTYanbHicTb. 3 Yacy BNpOBafXKEHHs B KNiHIYHY NPaKTUKY PaAioHYKNiAHMX METOMiB AOCNiAXEeHHS BOHM 3a/iMaloTh
OfiHe 3 BaXK/IMBUX MiCLib B AiarHOCTULi rigpoHedpo3y i € AOCTaTHbO 06'EKTUBHUMU, YYTAUBUMU Ta aTPAaBMATUYHUMU Me-
TOOAMU AOCHIIMEHHS.
MeTa: Ha nigcTaBi aHanisy peTpoCcneKTUBHUX AaHMX LOCAIAUTW AiarHOCTUYHY pOSib METOLY PafioHYKNigHOT peHo-
rpadii (PPT) Ta Henpsmoi pagioHyknigHoi peHaHriorpadii (HPAT) B yyacHukiB nikBigauii Hacnigkis aBapii Ha YopHo-
6unbCbKiit aTomHii enektpoctaHuii (YAEC), xBopux Ha rigpoHedpos.
Marepianu T1a metopu. Metogom PPI ta HPAT obcTexeHo 257 nauieHTiB Ha rigpoHedpo3 (140 xiHok Ta 117 yo-
noBikiB) Bikom Big 15 fo 77 pokiB. Metoguka PPl nonsrae y BHyTpPilWHbOBEHHOMY BBeAEHHi po3unHy “'I-rinypaHy
(2,5 kbk/Kr) Ta 6e3nepepBHiit peecTpaLii npotarom 20 XBUAMH PiBHA PafioaKTUBHOCTI Haj HUPKaMK 3a ONOMOrOK
aatyukiB peHorpada YP 1-1. HPAT 3giiicHioBanu Ha npoTs3i 30—45 cekyHp 3 ekcno3uuieto 1 kaap 3a 1 cekyHay nicns
BHYTPiLUIHbOBEHHOIO BBeJjeHHA po3unHy *"Tc-neHTtatexy (2 MBk/Kr).
Pe3ynbratu. Pe3ynbtat pafioHyKNiLHOrO BUBYEHHSA reMOAMHAMIKM XBOPUX 3 Pi3HUMMK CcTagiamu rigpoHedposy po-
3BONIUAN 3pOOMTU BMCHOBOK CTOCOBHO AOLinbHOCTI (HeobXigHOCTI) BpaxyBaHHA B nepefonepauinHoMy nepiogi sk
CTaHy YalKOBO-MUCKOBOT CUCTEMM YPAXKEHOT HUPKM, TaK i MOKA3HMKiB apTepiabHOro Ta BEHO3HOTO KPOBOOGiry.
BucHoBkMU. KomGiHOBaHe 3aCTOCYyBaHHS PEHTreHOPAAiOHYKNiAHUX METOAIB [03BONSE BCTAHOBUTU MPUYMHY Ta
HaCNifKu rigpoHedpo3y, po3pobuTi paliioHanbHKUit NnaH nikyBaHHsA. PPI Ta HPAT, € HagiiiHMMKU MeToaamu auHaMiyHo-
ro KOHTPOJI0 B NicnsonepaLiiHOMy CNOCTEPEXEHH] 3a y4acHMKaMm NikBigauii Hacnigkis aBapii Ha YAEC, xBopumu Ha
rinpoHedpos.
KniouoBi cnoBa: pagioHyknigHa peHorpadyis, Henpsama pagioHyKnigHa peHaHriorpadis, rigpoHedpos.
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THE ROLE OF RADIOACTIVE METHODS IN THE DIAGNOSTIC
TYPE OF HYDRONEPHROSIS IN CLEAN-UP WORKERS OF
CHORNOBYL ACCIDENT

Rationale. Since the introduction of radionuclide research methods into clinical practice, they occupy an important
place in the diagnosis of hydronephrosis and, at the same time, sufficiently objective, sensitive and atraumatic
methods of investigation.

Objective. On the basis of retrospective data, to investigate the diagnostic role of radionuclide renography (RRG)
and the method of indirect radionuclide renangiography (IRAG) in clean-up workers of Chornobyl accident with
hydronephrosis.

Materials and methods. A total of 257 patients with hydronephrosis (140 women and 117 men) aged 15 to 77 years
were examined by the RRG and the IRAG. The RRG technique consists of intravenous administration of a solution of
B1I-hypurane (2.5 kBg/kg) and continuous registration for 20 minutes of the level of radioactivity above the kid-
neys with the help of sensors of the renograph UR 1-1. The IRAG was conducted for 30-45 seconds with exposure
1 frame per second after intravenous administration of a solution of *"Tc-pentatech (2 MBq/kg).

Results. The results of the radionuclide study of the hemodynamics of patients with different stages of
hydronephrosis made it possible to draw a conclusion regarding the expediency of taking into account the condi-
tion of the cup-pelvic system in the preoperative period, as well as the parameters of the arterial and venous circu-
lation.

Conclusions. Combined use of X-ray and radionuclide methods allows establishing the cause and consequences of
hydronephrosis, to develop a rational treatment plan. RRG and IRAG are reliable methods of dynamic control in post-

operative observation of clean-up workers of Chornobyl accident with hydronephrosis.
Key words: radionuclide renography, indirect radionuclide renangiography, hydronephrosis.
Problems of radiation medicine and radiobiology. 2018;23:351-358. doi: 10.33145/2304-8336-2018-23-351-358.

BCTVYII

Hotenep mpobaeMa OiarTHOCTUKU TigpoHedpo3y B ydac-
HUKIB JikBigallii HacaiakiB aBapii Ha YopHOOMIbCHKIil
atomHilt enektpoctaniii (YAEC) 36epirae akTyanbHICTb.
B niteparypi 3ycTpiua€TbCcsl 3HauyHa KiJbKiCTh IT1yO-
JIiKalii, MpUCBIYEHUX OiarHOCTULII Ta JiKyBaHHIO XBO-
pux Ha rimpoHecdpos [1, 2]. OagHak mpobjeMa cydyacHoi
JIIarHOCTUKU 3aJMIIAETHCS TOCTPOIO Y 3B’SI3KY 31 3pocC-
TaHHSIM 3aXBOPIOBAHOCTI Ha TimpoHedpo3 y JIKBigaTOpiB
apapii Ha YAEC, Togni K pe3ynbraTi peKOHCTPYKTUBHUX
XipypriyHuX BTpy4yaHb 3 OOKY BEPXHiX CEYOBUX ILISXiB
He 3aBXIIU € 3a10BiIbHUMU. [Tepebdir 3aXxBoproBaHHS 3a3-
BUYail O€3CUMIITOMHUI i 3 YaCOM IPU3BOIUTH A0 3HAY-
HUX (PYHKITIOHAJTbHUX Ta MOP(OJIOTiYHMX 3MiH B HUPKaX
i BEpXHiX ce4oBUBiTHUX HLIsgXaxX [3]. OCHOBHUMM METO-
JaMU IiaTHOCTUKM TigpoHePO3y 3aIMINAIOThCS PEHTIe-
HOJIOTIYHi Ta yJIBTPa3BYKOBi mociimkeHHS [4, 5]. He3Ba-
JKAlOUM Ha BUCOKY iH(OPMaATUBHICTh JAHUX METOIB
JOCHTiIXKEHHsI, OUIbIIICTh 3 HUX € iHBa3MBHMMMU Ta He
3aBXIU ITO3BOJISIIOTh BUBHAYUTU IIPUUMHY 3aXBOPIOBAH-
Hsl, CTYMiHb YpaXX€HHSI MUCKOBO-CEUOBIIHOIO CETMEHTY,

INTRODUCTION

To date, the problem of the diagnosis of hyd-
ronephrosis in the participants in the liquidation of
the consequences of clean-up workers of Chornobyl
accident remains relevant. In the literature there is a
considerable number of publications devoted to the
diagnosis and treatment of patients with hydro-
nephrosis [1, 2]. However, the problem of modern
diagnostics remains acute, in connection with the
increase in the incidence of hydronephrosis in the
liquidators of clean-up workers of Chornobyl acci-
dent, while the results of reconstructive surgeries
from the upper urinary tract are not always satisfac-
tory. The disease usually goes asymptomatic and
over time leads to significant functional and mor-
phological changes in the kidneys and upper urinary
tract [3]. The main methods of diagnostic of hyd-
ronephrosis are X-ray and ultrasonic studies [4, 5].
In spite of the high informativeness of these research
methods, most of them are invasive and do not
always allow to determine the cause of the disease,
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a TaKOX OLIIHUTU BUOip JIIKYBaJIbHOI TAKTUKU. OKPIM 11b-
Oro, 3a3HayeHi JOCIiIKEeHHSI MalOTh PO30iXKHOCTI B yaci
Ta TeXHilli BUKOHAHHSI, 1110 BUKJIMKAE TI€BHI CKJIaJHOILI
MpU IHTEpIIpeTAaLlii Ta MOPIBHIHHI OTPUMaHUX JaHUX [6].
3acTocyBaHHSI OCTaHHIM 4acOM HOBMX JiaTHOCTUYHUX
METO/IiB, TaKMX SIK MarHiTHO-pe30HaHCHa yporpadis Ta
aHriorpadis, MyJIbTHCHipaJbHa KOMIT IOTepHA TOMOT-
pacdist HUPOK i CeYOBUX ILLISXiB, €HAOMIOMiHAIbHE YIbT-
pa3BYKOBE JOCIiIKEHHSI, ONTUYHA YPETEPOITiETOCKOITisI
JIO3BOJISIIOTH 3HAYHO MOKPAIIIUTH TiaTHOCTUKY CTPYKTYP-
HO-(YHKIIIOHATLHOTO CTaHy BEPXHIX CEUOBUX IIUISXIiB
npu rigpoHedposi [3, 7]. Lli MmeToau mocmimkeHHS H03-
BOJISIIOTH 3 OUIBIIIOIO BipOTiAHICTIO BU3HAYATU TTPUYUHU,
CTYIiHb 3BY>XEHHSI MHCKOBO-CEUYOBIZHOTO CErMEHTY i
CTPYKTYPHMUX 3MiH B OTOUYIOUMX TKaHMHaX. Takum 4u-
HOM, IMOKa3aHHs 10 3aCTOCYBaHHsI iHBa3UBHUX METO/iB
JIOCTIIKEHHsI 3HAYHO CKOPOYYIOTHCS i OUKTYIOTh He-
00XiAHICTb BAOCKOHAJECHHS iHCTPYMEHTAJIbHUX METO/IiB
JIiaTHOCTUKM TiZpoHe(dpo3y.

3 yacy BIpOBaIKEHHSI B KIIIHIYHY MPaKTUKY paaio-
HYKJIiIHUX METOMAIB AOCTiIXKEHHS, BOHU 3aliMalOTh OJHE
3 BaXJIMBUX MiCllb B AiarHOCTULI rigpoHedposy [7, 8].
I30TONHI MeTOAM AOCHIIXKEHHSI OO3BOJMJIM BUBYATU
HUPKOBY I'eMOIMHAMIKY IIUISIXOM SIK BHYTPillIHLOBEHHO-
ro, TaKk i BHYTpIlIHbOAPTEPiaIbHOTO BBEACHHS pajio-
dapmmpemnapary (P®II). B xomruekci miarHOCTMYHUX
METOMIB JOCHIIKEHHS pamioHyKJimHa peHorpadis
(PPTI') 3aiimae omHe 3 MPOBITHMX MiCIb i € OMHOYACHO
JIIOCTaTHHO 00’€KTUBHMUM, YyTJIUBUM Ta aTpaBMaTUIHUM
METOAOM AoCimkeHHs [8, 9].

META

Merta pobOTH — Ha MiACTaBi aHaIi3y PETPOCIIEKTUBHUX
JaHUX JOOoCHiauTu poab Metoay PPIT Ta Hempsmoi
pamionykiigHoi penanriorpadii (HPAI') B miarnoc-
TUYHIA TakTuli TigpoHedpo3y B yYaCHMKIB JiKBigallii
HacJniakiB aBapii Ha HAEC.

MATEPIAJIN TA METOJIH

Metonuka PPI" nmossirae y BHyTpilllIHLOBEHHOMY BBEIEHHI
posuuny "'I-rimypaHy 3 po3paxyHKy 2,5 KbK/Kr Ta 6e3re-
PepBHiii peecTpaliil mpotsirom 20 XBUJIUH PiBHS pagioak-
TUBHOCTI HaJ HUPKaMM 3a JJOIIOMOT00 TaTYMKiB peHOrpa-
da YP 1-1. JocnimkeHHs 3MilICHIOIOTh XBOPOMY Y CUIS-
YoMy MOJIOKEHHI. [IBa IeTeKTOpM LEHTPYIOTh Hal Ipo-
eKIIisIMM JIiBOi Ta MpaBOi HUPKU, TPETI — Had AUISTHKOIO
ceplIs AJIs 3aIICy KPUBOI KIIipeHCY KpOoBi. 3a pe3yJibTara-
MU JOCHTIIKEHHSI OTPUMYIOTh peHorpagidyHy KpUBY «aK-
TUBHICTb-4ac», 110 CKJIAJAETHCS 3 TPHOX AUISIHOK [9]:

> CYIMHHOTO, 110 Bimoopaxae po3moaia POII B cynuH-
HOMY pYyCJli HUPKU;

the degree of damage to the bowel-ureter segment,
as well as to evaluate the choice of therapeutic tac-
tics. In addition, these studies have differences in
time and technique of execution, which causes some
difficulties in interpreting and comparing the data
[6]. Recently, the use of new diagnostic methods
such as magnetic resonance urography and angiog-
raphy, multispiral computed tomography of the kid-
neys and urinary tract, endoluminal ultrasound,
optical ureteripyeloscopy can significantly improve
the diagnosis of the structural and functional state of
the upper urinary tract in hydronephrosis [3, 7].
These research methods allow more likely to deter-
mine the causes and degree of narrowing of the
bowel-ureter segment and structural changes in sur-
rounding tissues. Thus, the indications for the use of
invasive methods of research are significantly
reduced and dictate the need to improve the instru-
mental methods for diagnosing hydronephrosis.

Since the introduction into the clinical practice
of radionuclide methods of research, they occupy
one of the important places in the diagnosis of
hydronephrosis [7, 8]. Isotope methods of study
allowed studying renal hemodynamic by both
intra-and intra-arterial administration of radio-
pharmaceuticals (RFP). In the complex of diag-
nostic research methods, radionuclide renography
(RRG) is one of the leading places, and is at the
same time sufficiently objective, sensitive and
atraumatic research method [8, 9].

OBJECTIVE

The objective of the work — based on the analysis
of retrospective data, to investigate the diagnostic
role of RRG and indirect radionuclide renangio-
graphy (IRAG) method during hydronephrosis in
clean-up workers of Chornobyl accident.

MATERIALS AND METHODS

RRG procedure consists in intravenous administra-
tion of *'I-Hypouran solution at a rate of 2.5 kBq/kg
and continuous assay for 20 minutes of radioactivity
level over the kidneys using the renograph UR 1-1.
The patient was in a sedentary position. Two detectors
were centered over the projections of the left and right
kidneys, the third one — over the heart area to record
the curve of blood clearance. According to the results
of the study, the rhenograph curve <activity-time»,
consisting of three sections [9], was obtained:

> vascular, reflecting the distribution of RFP in
the vascular channel of the kidney;
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> CEKPEeTOPHOTO, 10 MOKa3y€ aKTHMBHE HAKOITMYEHHS
P®II1 B HUPKOBUX CTPYKTYypax;

> EKCKpeTOpHOro — BimooOpakae BuBegeHHsT PDII 3
HUPKH.

AxicHuii aHaji3 peHorpaMm 0a3yeTbcsl Ha OLiHLI (op-
MU peHorpadiuHol KpUBOI «aKTUBHICTb-4Yac», KiJbKic-
HUI aHaJIi3 peHorpaM BKJIIOYA€E PO3paxyHOK HU(POBUX
napameTpiB (Tmakc. — yac MaKCUMaJIbHOTO HAKOTIMYEH-
s POII, T,,; — yac HanmiBBuBeneHHs: PDI1 3 HupkoBUX
CTPYKTYp TOIIO), 11O BigoOpaxarTb CEKpPeTOPHO-
eKCKpeTOpHY (PYHKIII0 HUPOK [8].

IMpunuun merony HPAI 3acHoBaHMit Ha mOCITiTKEHHI
Mpoliecy MPOXOMKEHHST MIYEHOTO iHIMKaTopa Yyepes3 Cy-
JUHHY cucTteMy HUpPOK. ITicas BHYTpillHLOBEHHOTO BBE-
JeHHsT po3urHy “™Tc-meHraTexy 3 po3paxyHky 2 MBK/KT,
aHriorpadiuHe JOCiIKEeHHS 3MiliCHIOBAIM Ha TIPOTS3i
30—45 cexyHn 3 ekcrnio3uliieto 1 kaap 3a 1 c. Henpsima
pamioHyKJIiIHA peHaHriorpaMa ckKJjaaaaach 3 ABOX Jifisi-
HOK — BMCXiZHOI0, ab0 «apTepiajilbHOr0», Ta HUCXiIHO-
ro, abo «BeHO3HOTO». [lepinii BimoOpakae mpoliec 3a-
noBHeHHs1 PPII aprepianbHOro pycia, ipyruii — BUBe-
IeHHs IIpelapaTty II0 BEHO3HUX KOJEKTOpax IIiCIIs
BHYTPILIHbOHUPKOBOI LUPKYJISLIL 110 KAIISIPHOMY pyC-
ny [2, 3].

PE3VYJIBTATU TA OBI'OBOPEHHS
3 2013 1o 2017 pik metogom PPI" 6yno obctexxeno 257
YYaCHUKIB JliKBigallii HacminkiB aBapii Ha HAEC, xBo-
pux Ha riapoHedpo3 (140 xiHok Ta 117 4ONOBIKIB),
BikoM Bin 15 mo 77 pokiB, cepenHiii Bik — (46,8 X 4,2)
poxu. Ha mincrasi KJIiHiYHUX, 1a00paTOPHUX Ta iHCTPY-
MEHTaJIbHUX JOCiIKeHb, XBOPUX OYJIO PO3MOAiIECHO 3a
cTafli€lo TimpoHehpo3y Ha Tpu rpynu. Po3moain XxBopux
3a MMIEPBUHHUM JiarHO30M MpeacTaBJIeHO B Tadauli 1.

AHani3z pagiogiarHOCTUYHUX TTOKa3HUKIB MpPU Tipo-
Hepo3i J03BOJMB BUAIMTUA YOTUPHU BapiaHTU PEeHOTPaM,
1110 BiTHOCSTBCS TiJIbKU IO PEHTTEHOJOIIYHO IMiATBEPa-
JKEHOTO ITaTOJIOTiYHOTO IIPOLIECY.

Ilepwuii éapianm. 1lpu aHanizi peHOorpamMu 310pPOBOI
(He ypaxeHoi rizpoHedpo3oM) HUPKHU aMILIiTyIHO-4a-

> secretory, which shows the active accumulation
of RFP in the renal structures;

> excretory — displays the withdrawal of RFP
from the kidney.

The qualitative analysis of renograms is based on
the evaluation of the form of the <activity-time»
curve, a quantitative analysis of renograms includes
the calculation of digital parameters (Tmax — time
of maximal accumulation of RFP, T/, — half-life of
RFP from renal structures, etc.), reflecting secreto-
ry-excretory function of kidney [8].

The principle of the IRAG method is based on
the study of the process of passing the labeled indi-
cator through the vascular system of the kidneys.
After an intravenous injection of a *™Tc-pentatech
solution at a rate of 2 MBq/kg, and angiographic
examination was performed for 30—45 seconds
with 1 frame rate in 1 second. Indirect radionuclide
renangiograms consisted of two sites — ascending,
or «arterial» and descending, or «venous». The first
reflects the process of filling the RFP of the arteri-
al bed, the second — the withdrawal of the drug by
venous collectors, after intrathecal circulation,
along the capillary channel [2, 3].

RESULTS AND DISCUSSION
From 2013 to 2017, RRG method surveyed 257 of
clean-up workers of Chornobyl accident with
hydronephrosis (140 women and 117 men) aged
15—77 years (mean age 46,8 & 4,2). Based on clin-
ical, laboratory and instrumental studies, patients
were divided into three groups according to the
stage of hydronephrosis. Distribution of patients
with primary diagnosis is presented in Table 1.

The analysis of radiodiagnostic indices during
hydronephrosis has allowed distinguishing four
variants of renograms, which relate only to the X-
ray confirmed pathological process.

First variant. In the analysis of the renogram of
healthy kidney (not affected by hydronephrosis) —

Ta6nauusa 1

Po3nopgin xBopux 3a cragieio rigpoHecposy

Table 1

Distribution of patients in the stage of hydronephrosis

Fpynu xBopux / Groups of patients A6coniotHe uncno / Absolute number %

| cTapjs 87 33,9
Il cTapia 124 48,2
Il cTapis 46 17,9
Ycboro: 257 100,0

(1) 354
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COBi IMapaMeTpyu 3HAXOAUINUCH B MeXaX (hyHKILIOHAJTBHOT
HopMu. PeHorpadiuHa KpuBa ypaxkeHoi TigpoHedpo3om
HUPKMU CKJIaAaaach 3 TPbOX KOMIIOHEHTIB — HE3MiHEHO-
To CYAMHHOTO, JeII0 1e(hOpMOBAaHOTO a00 HE3MiHEHOTO
KaHaJbLIEBOTO Ta PO3TSATHYTOIO B Yaci eKCKPETOPHOTO
KOMIOHEHTiB. JlaHa peHorpama crocTepirajach Ipu
30epekeHill (PYHKIIOHAJbHIN aKTUBHOCTI ypaxkeHOoi
rinpoHedpPo30M HUPKHU 3 MIEPEIIKO0I0 Y BULJIsIII Klama-
Hy a00 CTPUKTYPHM CEYOBOMY, III0 TaKOX CBITYUTH IPO
MOTEHLiHY MOXKJMBICTh BiTHOBJEHHS YPOAMHAMIKHU
YpaxkKeHOi HUPKU.

Upyeuii eapianm. PeHorpadiyHa KpuBa ypakeHol Tif-
poHe(po30M HUPKHU CKJIamajach 3 IBOX CETMEHTIB: 3a-
JIOBUTBHOTO CyIWHHOTO Ta KaHAJbBIIEBOTO (OKITIO3IMHUN
i KpuBoi) — eBakyaiii POIT Ha npots3i gocmiaKeHHs
He HacTtynajo. [JaHa peHorpadiyHa KkapTuHa Oyia moka-
3aHHSIM JIJISI BAKOHAHHS peKOHCTPYKTUBHOI TIJTACTUYIHOI
orepallii Ha ypaxeHiil rinpoHedpo3oMm Hupli. Yepes 2
MicC. IicJsl XipypriyHOro BTpy4YaHHS IapaMeTpU PeHOor-
padiuHoi KpMBOi BigoOpakaayd 4acTKOBE BiTHOBJICHHS
(yHK1Iii MpoonepoBaHOI HUPKH.

Tpemiii éapianm. 3a NaHUMU aHaNi3y peHOrpamMu ypa-
KEHOI rigpoHedpo3oM HUPKU, CYIMHHUI CErMEHT BU-
SIBJISIBCSI 3HAUHO KOPOTIINM 32 CYAMHHMIA CETMEHT 3/10-
poBoi HUpKU. KaHanblieBUli CErMEHT Bi3yasizyBaBcs
HeuiTko, ekckpeliss POII — 3HauHO crioBiibHEHA. 3a3-
HayeHi peHorpadidyHi mapaMeTpy y JaHUX TMAaIli€HTiB
OyJIO OTpMMaHO BHACJiIOK IOBIOiCHYIOUOI OKJIIO3il
BEPXHiX CEYOBUX IIUISIXiB, 110 B PE3yJIbTaTi MiABUILIEHHS
BHYTPIiITHLOMUCKOBOTO THUCKY IIPU3BOAUTH IO IOCTY-
noBoi aTpodii emiTesifo MPOKCUMAIbHUX KaHAaJIbIIIB.
HesBaxkaroun Ha 3HA4YHYy Pi3HUII0O MiX pamiomiarHoOC-
TUIHUMH JaHUMKM MiX IIpaBOIO Ta JIiBOIO HUPKAMU,
MincTaB IS paguKaJlbHOTO OIIEPAaTHMBHOIO BTPYYaHHS
He OyJIo, OCKiJIbKM B LILJIOMY KOPEKIlisl ypOoAuMHaMiKU
MiCJIs TIACTUYHUX PEKOHCTPYKTUBHMX OIlepalliil mpu3-
BOIMJIA IO YaCTKOBOTO BiIHOBJIEHHS (PYHKIII1 ypakeHO1
HUPKM.

Yemeepmuil eapianm. 3a pe3yJbTaTaMH aHAIi3y JaHUX
PPI, mapamerpu peHorpagiuyHoi KpUBOI CBITYMIN PO
He(YHKIIIOHYIOUY HUPKY, ypaxXeHy TrinpoHedpo3omM. Ta-
KMIA BapiaHT palioi30TOMHUX IOKA3HUKIB HE € CIle-
M (IYHOI0 03HAKOIO TiIpoHedpo3y i MOXKe CIIoCcTepira-
TUCH TIIPU iHIIKUX 3aXBOPIOBAHHSIX.

OcobnuBe Miclle 3aiiMaroTh pamiOHYKJIAHI JOCIiI-
JKeHHSI IIPU JBOCTOPOHHBOMY TiZpoHedpo3i 3 IBUIIaMU
MNpOTpecyovyol HUPKOBOI HEJOCTATHOCTI, KOJM Ha
MmiacTaBi KOMIUIEKCY IiarHOCTMYHOI iH(opmallii J0BO-
JIUTHCSI BUPILIYBATH IIUTAHHS, B SIKilii HUPIIi ITPOBOIAUTH
nepue xipypriuHe BTpyyaHHs. Bucoka 4yTJaMBICTb
pamioHyKJimHOT peHorpadii J03BOJISIE OLIIHUTU TI0-

the amplitude-time parameters were within the
functional norm. The renographic curve of the
kidney affected by hydronephrosis consisted of
three components — unchanged vascular, some-
what deformed or unaltered tubular and expanded
components in time. This renogram was observed
with the preserved functional activity of the renal
blocked hydronephrosis with an obstruction in the
form of a valve or stricture of the ureter, which also
indicates the potential property of the urodynamic
of the affected kidney.

Second variant. The renographic curve of the
kidney affected by hydronephrosis consists of two
segments: satisfactory vascular and tubular (occlu-
sion type of the curve) — evacuation of RFP during
the study did not occur. This renographic image
was an indication for performing a reconstructive
plastic surgery on damaged renal hydronephrosis.
2 months after surgical intervention, the parame-
ters of the renographic curve reflect the partial
restoration of the function of the operated renal.

Third variant. According to the analysis of the
renogram of the affected kidney hydronephrosis, the
vascular segment was significantly shorter than the
vascular segment of healthy niche. The canal seg-
ment was rendered vague, the excretion of RFP —
significantly slowed down. The indicated reno-
graphic parameters in these patients were obtained
as a result of the long-term occlusion of the upper
urinary tract, which, as a result of increased intracra-
nial pressure, leads to a gradual atrophy of the
epithelium of the proximal tubules. Despite the sig-
nificant difference between the radiodiagnostic data
between the right and left kidneys, there are no
grounds for a radical surgical intervention, since in
general the correction of the urodymitic after plastic
reconstructive operations led to a partial restoration
of the function of the affected kidney.

Fourth variant. According to the results of the
analysis of RRG, the parameters of the renographic
curve indicated a non-functional kidney that was
affected by hydronephrosis. This version of radioiso-
tope indices is not a specific feature of hydronephro-
sis, and can be observed in other diseases.

A special place is occupied by radionuclide stud-
ies with bilateral hydronephrosis with the phe-
nomena of progressive renal insufficiency, when
on the basis of the complex of diagnostic informa-
tion it is necessary to decide the question in which
the kidneys conduct the first surgical intervention.
The high sensitivity of radionuclide renography
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TEHILIHI MOXIUBOCTI KOXHOI HUpKU. [Tapamerpu PPT
B OiNbIIOCTI BMUIAAKIB € MOMiHYIOUMMU Yy BHUOODI
palioHaJabHOI JIIKyBaJIbHOT TAKTUKMU.

BrnpoBamkeHHs B KIiHIiYHY MPaKTUKY METOIY HEMpsi-
MOI palioOHYKJIiTHOI aHTiorpadii J03BOJIMIO TTO-HOBOMY
OL[IHUTU MOTO AiarHOCTUYHY LiHHICTb IIpU TigpoHed-
po3i. 3mo0yTHiI HaMM JOCBI TaB MOXJIMBICTH ITOKA3aTH
JNiarHOCTUYHE 3HA4YeHHS B OLIHII [AesIKUX Ma-
TOo(i3ioJOriYHUX mapaMeTpiB TiAPOHEMPOTUIHO TpaHC-
¢dopMOBaHOI HUPKM, A0 Ta HiCJsl XipyprivHOro BTpyyaH-
Hsl, 3aJIEXKHO Bia cTajii 3aXBOPIOBAHHSI 3TiAHO 3 iCHYIO-
Y010 KJIacuikaliiero.

B I cranii rinpoHedpo3y, 10 onepaTUBHOTO BTPyYaH-
H$I, CIIOCTEpirajioch MopyueHHs TpaHcnopty “'I-rimy-
paHy 3 KipKOBOTO 1Iapy HUPKU B MO3KOBUI i 3aTpuMKa
iHOMKaTopa Ha PiBHI Mepexoay MOoro B 4allkKOBO-MUC-
KOBY cucTeMy. Takox O0y10 BU3HAUYE€HO, 1110 COCTepira-
JIOCh YiTKe IOPYIIEHHS BEHO3HOI TeMOAMHAMIiKHU, sIKe
Bi3yallidyBajlaCb METOJOM HENpPsSIMOl pPadioOHYKIiTHO1
aHriorpadii. JocaimkeHHs xBopux 3 I cranmiero rigpo-
Hedpo3y BKazyBaJM Ha Te, ILIO B JaHiil cTadii ap-
TepiajbHa reMOJMHaMiKa He mopyllyBajachk. 3 22 mpo-
OTepOBAaHMX MAIieHTIB 3 | cTamieio 3axBopioBaHHA y 14
(63 %) xBOpuUX 3a(PiKCOBAHO HE TiIBLKU IPOrpPEeCUBHE
BiTHOBJIEHHS YPOIUHAMIiKH, aJjie I BiTHOBJIEHHS BEHO3-
HOTO KpoB0o0Oiry HuUpKku. ¥ 5 (22 %) nauieHTiB Ha T1i
BiZTHOBIIEHHST Ttacaxy ceui, depe3 30-40 gHiB micisd
orepaillii, 0yJ10 KOHCTaTOBAaHO BiJCYTHICTh MO3UTUBHOI
JTUHAMIiKM Y BEHO3HOMY KpPOBOOOi3i HMpPKHU, 11O 0O0Y-
MOBJICHO MpUEAHAHHAM mienoHedputy. Uepe3 2 Mic.
ImicIs JIKyBaHHS O3HakKW mieaoHedpury y 3 (60 %) 3
HUX OyIM BiICYTHi, a BeHO3Ha reMoanHaMiKa BiJHOB-
JIeHa.

VY xBopux 3 1I cragiero rinponedposy B 47 (38 %) Bu-
nagkax Oyso 3adikcoBaHO 3HIKEHHS apTepialbHOTO
KpPOBOOOIry Ta pi3Ke CMOBiIIbHEHHSI BEHO3HOTO BiATOKY.
Tpunstu mwectu (29 %) nanieHTaM 0yJ10 IPOBEICHO KO-
puryiooui onepaTuBHi BTpydaHHs, Y 29 (80 %) 3 HUX —
CIOCTepirajJoch 4aCcTKOBE BiJHOBJICHHSI IapaMeTpiB re-
MoauHaMiku, a 'y 14 (39 %) nauieHTiB, He3BaXkarouu Ha
BiIHOBJIEHHSI Macaxy ceui, BeHO3HUI1 BiATiK, BU3HAYEHU I
3a JOMOMOTOI0 PAIiOHYKIiIHOIO JOCiI)KeHHSI, HE BiTHO-
BUBCS, 1110 BUSIBUIOCH OJHMM i3 CIIPUSITIMBUX YNHHUKIB
po3BUTKY TienoHedpuTy. CriocTepexXeHHs 3a LIMMU XBO-
PUMM AW ITACTaBY JUISI BUCHOBKY CTOCOBHO 3HAYHMX
KOMIIEHCATOPHUX MOXJIMBOCTEN apTepiabHOI CUCTEMH i
J1aGiIbHOCTI BEHO3HOI CUCTEMU YPaXKEHHSI HUPKMU.

B 1I cranii rinpoHedpo3y, Ha TJIi pi3KOro 3MEHIIEHHS
KiJTBKOCTI (PYHKIIIOHYIOUOI TMapeHXiMU, 30iTbIIYETHCS
yac BHYTPIIUHbOHUPKOBOI Mirpauii rimypaHy Ta KiJib-
KOCTI 130TOIly, SIKa MPOXOAUTb 3a OJMHUIIIO 4Yacy uepe3
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allows you to evaluate the potential of each kidney.
Parameters of RRG in most cases are dominant in
the choice of rational therapeutic tactics.

Introduction to the clinical practice of the method
of indirect radionuclide angiography has allowed re-
evaluating its diagnostic value in hydronephrosis.
The experience gained by us has given us the oppor-
tunity to show the diagnostic value in the evaluation
of some pathophysiological parameters of the
hydronephratically transformed kidney before and
after surgical intervention, depending on the stage of
the disease according to the existing classification.

In the I-st stage of hydronephrosis, prior to surgery,
there was a disturbance in the transport of "'I-
Hypuran from the cortical layer of the kidney to the
brain and the delay of the indicator at the level of its
transition into the cup-bowl system. It was also
determined that there was a clear violation of venous
hemodynamic, which was visualized by the method
of indirect radionuclide angiography. The study of
patients with I stage of hydronephrosis indicated that
at this stage, arterial hemodynamic is not disturbed.
Of 22 operated patients with 1 stage in 14 (63 %)
patients, not only the progressive recovery of urody-
namic, but also the restoration of venous blood circu-
lation in the kidney was recorded. In 5 (22 %)
patients, on the background of restoration of urine
passage, 30-40 days after the operation, the absence
of positive dynamics in the venous blood circulation
of the kidney, which was due to the attachment of
pyelonephritis, was noted. Two months after treat-
ment, signs of pyelonephritis in 3 (60 %) of them
were absent, venous hemodynamic was restored.

In patients with 11 stage of hydronephrosis in 47
(38 %) cases there was a decrease in arterial blood
flow and a sharp deceleration of venous outflow. 36
(29 %) patients had corrective surgery, 29 (80%)
had partial restoration of hemodynamic parame-
ters, and in 14 (39%) patients, despite the restora-
tion of urine passage, venous outflow, determined
using radionuclide the study did not recover, which
turned out to be one of the favorable factors in the
development of pyelonephritis. Observations on
the data of patients gave grounds for concluding
that significant compensatory possibilities of arte-
rial and liability of the venous system of kidney
damage.

In the II stage of hydronephrosis, against the
backdrop of a sharp decrease in the number of func-
tioning parenchyma, the time of intrathecal
migraine of 131I-Hypuran increases and the
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apTepiagbHe pyca0 HUPKU, 11O OOYMOBJIEHO 3MEHIIIEH-
HSIM JiaMeTpy HUPKOBOI apTepii, 3HAUHUM CHOBLJIbHEH-
HSIM BHYTPIIIHbOHUPKOBOI TeMOAMHAMIiKM 1 Pi3KUM
MPUTHIYEHHSIM BEHO3HOTO BinToKy. HesBaxkarmoum Ha
3MiHU B MapeHXiMi TiIpoHeDPOTUYHO 3MiHEHOI HUPKH,
5 (11 %) nauientaM OyJI0 BUKOHAHO PEKOHCTPYKTUBHI
TUTACTUYHI orepallii (ABOOiYHEe ypaxkeHHSI HUPOK). Y 2
(40 %) 3 mpooriepoBaHUX IALIIEHTIB, Yepe3 3 MiC. CIIOC-
Tepirajioch MOKpalleHHs pajaioaHTiorpadiyHux IMokas-
HUKIB SIK 3 00Ky MPOOMNEepoBaHOi, TaK i 3 00Ky iHTaKTHOIL
HUPKU.

Pesynbratu pamioHYKIiTHOTO BHUBYEHHS TI'€MOIU-
HaMiK{ XBOPUX 3 Pi3HUMU CTadisIMU TigpoHedpo3y 103-
BOJIMJIA 3pOOUTU BUCHOBOK 111010 HEOOXiTHOCTI LiJIeCII-
PSIMOBAHOIO BpaxyBaHHSI B IiepeaoIriepaliiiHoMy nepiomi
K CTaHy YalllKOBO-MHCKOBOI CUCTEMM ypaxkeHOi HUP-
KM, TaK i MOKa3HMKIB apTepiaIbHOro Ta BEHO3HOTO KO-
BooOiry. Komruiekc KJiHIYHMX, PEHTTEHOJIOTIYHUX Ta
Cy4yaCHMX paJiOHYKJIIIHUX OOCJiIXEHb 3 BUKOPUCTAH-
HSM aHaJli3aTopiB i KOMIT'IOTEpPHUX CUCTEM HO3BOJISIE
BX€ Ha TeMNepilllHbOMY eTalli pO3LIUPUTH YSIBJICHHS TTPO
naToreHes3 rizpoHedpoTUYHOI TpaHcGhOopMallil Ta BHEC-
TU BiTNIOBiAHI KOPEKTUBU B iCHYIOUY KJlacUikalliro npu
BUpIillIEHH]I MATaHb CTOCOBHO TMepeXiTHMUX (hOPM 3aXBO-
pIOBaHHS.

Otxe, o4 I craaii rinpoHedpo3y xapakTepHe YHOBiJIb-
HEHHSsI TpaHCHOPTY MiYeHUX CHOJYK 3 KipKOBOTO Llapy B
MO3KOBHI1 Ta 30MpaibHy CUCTEMY HUPKU. ApTepialbHUi
KpOBOOOIr HUPKU Maiixke He 3MiHeHui. YiTKo BuU3Ha-
YA€EThCS YMOBUIbHEHHSI BHYTPILLIHBOHUPKOBOI BEHO3HOIL
reMOJMHAMIKU.

B 1l cranii Oinbin BupaxkeHe MPUTHIYEHHST Mirpailii
pamioakTUBHMX TpenapaTiB B TapeHXiMi ypaxkeHoi HUp-
KM, a TaKoX YIOBUIbHEHHSI i 3HMXKEHHSI PiBHSI ap-
TepiaJlbHOI TeMOJWHAaMiKu, OiJbll iHTEHCUBHE IIOPY-
IIEHHSI K BHYTPIlLLIHBOHMPKOBOIO BEHO3HOIO KPOBO-
00iry, Tak i BiITOKY BEHO3HOI KPOBi MO CUCTEMi HUPKO-
BO1 BEHM.

Hnst 111 cranii xapakTepHe pi3Ke IpUTHIYEHHS ap-
TepiaIbHOTO Ta BEHO3HOT'O KPOBOOOITY HUPKM.

AHaJi3 BUBYEHHS TMapaMeTpiB reMOJWHAMIKU Y XBO-
pUX 3 PIBHUMU CTaAisSIMU TiApOHEPPOTUUHOI TpaHCHOP-
Mallii mokasas, 110 came B II Ta III cranii 3axBoproBaHHs
iCHy€e psan nepexinHux ¢GopM, 110 0a3yIThCs Ha Pe3yb-
TaTax KOMIUIEKCHOI OLIiIHKA PEHTI€HOKOHTPACTHOI ap-
Tepiorpacdii Ta METOAIB PaAiOHYKIiTHOTO AOCiAXEHHS
napaMeTpiB apTepiaJibHOro i BEHO3HOTO KPOBOOOITY.
PagionykigHi mocmimkeHHsS reMOAMHaMIiKU € ITiicTa-
BOIO JIJISI MPUMYILIEHHS 1I0J0 CYTTEBMX agamnTalliliHUX
MOXJIMBOCTE apTepiaJbHOI CHMCTEMU Ta 3HAYHOIL
JIaOiIbHOCTI BEHO3HOI CUCTEMU TiApOHEDPOTUUYHO

amount of isotope passing through the arterial bed
of the kidney due to a unit time due to a decrease in
the diameter of the renal artery, a significant decel-
eration of intrainternal hemodynamic and a sharp
inhibition of venous outflow. Despite changes in the
parenchyma of the hydronephratically altered kid-
ney, 5 (11 %) patients were reconstructive plastic
surgery (bilateral renal impairment). In 2 (40 %) of
the operated patients, after 3 months, there was an
improvement in radiohyographic parameters both
from the operated side and from the intact kidney.

The results of the radionuclide study of hemody-
namic of patients with different stages of
hydronephrosis made it possible to conclude
regarding the focus of attention in the preoperative
period as the condition of the cup-bowl system of
the affected kidney and the parameters of arterial
and venous blood circulation. The complex of
clinical, radiological and modern radionuclide
research using analyzers and computer systems
allows to expand at the present stage the idea about
the pathogenesis of hydronephrotic transforma-
tion and to make appropriate corrections to the
existing classification in solving questions regard-
ing transitional forms of the disease.

Thus, for the I stage of hydronephrosis, a slowdown
of the labeled compounds transport from cortical
layer into the medulla of kidney and renal collecting
system is characteristic. Blood circulation in the kid-
neys is almost unchanged. The slowness of intrarenal
venous hemodynamics is clearly determined.

In the II stage, the inhibition of the migration of
radioactive drugs in the parenchyma of the affect-
ed kidney, as well as the deceleration and decrease
in the level of arterial hemodynamic and the more
severe violation of both intravenous venous circu-
lation and venous blood outflow through the renal
vein, are more pronounced.

For the 111 stage characterized by a sharp suppres-
sion of arterial and venous circulation of the kidney.

Analysis of studying the parameters of hemody-
namic in patients with different stages of
hydronephrotic transformation showed that it is in 11
and III stage of the disease that there are a number of
transitional forms based on the results of complex
evaluation of X-ray contrast arteriography and meth-
ods of radionuclide analysis of arterial and venous
blood flow parameters. Radionuclide hemodynamic
studies were the basis for the assumption of significant
adaptation possibilities of arterial and significant lia-
bility of the venous system of the hydronephratically
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TpaHC(OPMOBAHOT HUPKM B YYaCHUKIB JIiKBimaliii
HacJiakiB aBapii Ha HAEC.

BUCHOBKU

PanionykminHa peHorpadist y KOMIUIEKCI 3 HEIPSMOIO
PagioOHYKJIIIHOIO peHaHTiorpadi€lo € YyTIMBUMUA METO-
JaMU TIpOMEHeBOI Bi3yaiisailii mpu TizpoHedposi, 110
JIO3BOJISIIOTh BU3HAYUTH Ta AeTajlidyBaTy (DYHKIIiIOHAIb-
HUI cTaH HUPOK YYaCHUKIB JiKBifallil HACIiKiB aBapii
Ha YAEC. Kom0iHOBaHe 3aCTOCYBaHHSI PEHTIE€HO-
PamioHYKJIiIHUX METOMIB 103BOJISIE BCTAHOBUTU MPUYM-
HY Ta HaCJiAKU TigpoHedpo3y i po3podUTH palioHalb-
HUI miaH JgikyBaHHS. PamioHykiigHa peHorpadisi Ta
HenpsiMa palioHyKJIiaHA peHaHriorpadis € HagiiHUMU
MeTOoJaMM JMHAMIYHOTO KOHTPOJIIO B IIiCJsonepalii-
HOMY CITOCTepeKeHHi YYaCHUKIB JIiKBimallil HacIiIKiB
apapii Ha YAEC, xBopux Ha rinpoHegpo3.
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transformed kidney of the participants in the liquida-
tion of the consequences of the Chornobyl accident.

CONCLUSIONS

Radionuclide renography in conjunction with indi-
rect radionuclide renangiography is a sensitive
method of radial visualization with hydronephrosis,
which allows determining and detailing the function-
al status of the renal members of clean-up workers of
Chornobyl accident disaster recovery. Combined use
of X-ray diffused nuclide methods can determine the
cause and effects of hydronephrosis and develop a
rational treatment plan. Radionuclide renography
and indirect radionuclide renangiography are reliable
methods of dynamic control in postoperative moni-
toring of clean-up workers of Chornobyl accident
disaster recovery, patients with hydronephrosis.
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