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PE3IOME

AkTyanbHicTb. OCTaHHIM YacoM BiA3HaYaeTbCsl 3POCTaHHS 3aXBOPIOBAHOCTI Ha pak
HUpkM (PH), WO NOSACHIOETbCS HE TiNMbKW MOMINWEHHAM AiarHOCTVMKM HOBOYTBOPEHD,
a M iCTUHHUM 3pOCTaHHAM 3axXBOPHOBAHOCTI Ha HUPKOBOKNITUHHUI pak. BuleHaseaeHe
3ymoBurio notpeby nornmmbrneHoro BUBYEHHS Ta BUPILLEHHS HacTymHOi npobnemu:
[oBecTV nepeBary 6GaraTouinboBoi cuuHTUrpadpii Ans ouiHKM - dPyHKUiOHanbHOro
CTaHy HUPOK MpW BCTaHOBMEeHHi AiarHody PH Ta paHHbOro BWSIBNEHHS BTOPUHHOIO
ypaxeHHs ckereTa, y nepio no4aTKoBOro MOBHOTO OOCTEXEHHSI XBOPOro i B MOHITO-
PWHTY 3aXBOPIOBaHHS.

Meta poGoTum — Bnepwe OUHATK AiarHOCTUYHY 3HauvyLicTb 6GaraTouinboBoro
CUMHTUrpadiyHOro AocnimXeHHa pagiohapMaueBTMYHMM npenapatom 3  Hedpo-
Ta OCTEOTPOMHO KIHETMKOW, Yy BWUMSAI NOCNiAoBHOI KOMOGiHaUii AuHaMiYHOI peHo-
cumHTUrpadii Ta octeocuuHTUrpadii (K OAHOro AiarHOCTUYHOTO  AOCHIAKEHHS)
Yy PaHHbOMY BUSIBNEHHI BTOPMHHOTO YpaXKEHHS KiCTOK cKereTta i ogHo4YacHOMY BM3Ha-
YeHHi PyHKLUiOHanbHOI 34aTHOCTI HUPOK Y NepeAnikyBanbHOMY Nepiodi i B MOHITOPUHIY
nepebiry paky HUPKW.

Matepianu Ta metoau. [MpoBogunack AuHaMiyHa peHOCUMHTUrpadis i HacTynHa
Yepes 3 roauHu octeocumHTUrpadis 3 *mTc-methylenediphosphonic acid (**"Tc-MDP)
(akTvBHicTb 370-740 MBK), Ha ramma-kamepi OPEKT-1 «AMKPIC-ENY imiten»
(YkpaiHcbko-AMepuKaHcbke — NIOMPUEMCTBO), 3  KOMM'IOTEPHUM  3abe3neyeHHs M
«Spect Work» (YkpaiHa) Ha 6asi kadegpw pagionorii Ta pagiauiiHoi mMeauuuvHmn
HaioHanbHoro mepuyHoro yHiBepcuteTy iMeHi O.O. Boromonbusa y BiggineHHi
papioHyknigHoi  AiarHocTukm  KoMyHanbHOro  HekoMepujiHoro  nignpuemcTaa
«KuniBcbka Micbka kniHiyHa nikapHs Ne18». Byno obctexxeHo 20 xBopux 3 Mopdo-
NOriYHO BCTAHOBMEHUM [iarHO30M PaK HWPKW, OO BCTAHOBIIEHHS MOBHOMO AiarHo3y
3a TNMx, BikoMm Big 38 fo 68 pokiB. Ak rpynu NopiBHAHHSA Gynn obcTexeHi 8 xBopumx
3 Y3[-niaTBepAKEHNM KICTO3HUM YPaXKEHHSIM HUPOK.
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AAS UMTYBAHHS:

Pesynbrat Ta ix 0GroBopeHHs. 3acTocyBaHHsi pafioapmaLleBTUYHOIO npe-
napaty 3 Hedpo- i OCTEOTPOMHOK KIHETMKOW, Yy BWUMsAi NocnigoBHOI kombGiHauil
OWHaMIYHOT peHocumMHTUrpadii i octeocuuHTurpadii (y Burmsai ogHOro AgiarHOCTuUu-
HOro  [OOCMIAXEHHSs) [O03BOMMAM  OUIHUTM  CTYNiHb MOPYLIEHHS  inbTpauinHo-
€KCKPETOpPHOI 34aTHOCTi HUPOK HEe3anexHO BiA MOXOOXEHHs 06’'EMHOro npouecy.
Moka3Hukn auMHamiyHOi  peHocumHTurpadii 3  *®"Tc-MDP  possonsinu  ouiHUTK
yHKUiOHanNbHy 34aTHICTb HUPOK He ripwe 3a cneundiyHi HedppoTponHi npenapatu,
npu MOCNIQOBHO HaAaHin MOXIMBOCTI BW3HAYEHHSI BTOPUHHOMO YpaEHHs1 KiCTOK
npu octeocuuHTurpadii. byno BM3HaYeHO NOKa3HWKW, SIKi BKa3yBanu Ha PO3BUTOK
npouecy KomneHcauii i noganblumMx AeKOMMeHCATOPHUX MPOLECiB KOHTpanaTeparb-
HOI HWMpPKKM, WO ocobnueo OGyno MOMITHO Npu aHanisi acuMmeTpii BkMYeHHs POr
y (DYHKLIOHYIOYY MapeHXiMy HUPOK, 3aneXHO Bif CTyNeHs MporpecyBaHHs NpoLecy.

Mig yac octeocumHTUrpadii (OCIT) 20 xBOpKX Ha pak HUPKW ANst BUSHAYEHHS NMOBHOMO
giarHody 3a TNM, 6ynu BUSIBNEHi Taki 3MiHWU: HasIBHICTb HEPIBHOMiIPHO-BOTHMLLEBOIO
posnoAiny pagiodapmauestuyHoro npenapaty y 17,8% i MHOXWHO-BOrHMLLEBOrO —
y 7,1% Bunagkis.

BucHoBku. [lpu 3nosikicHoMy npoueci B HupLi npoBefeHHs GaratouinboBoi
cuuHTUrpadii 3 *mTc-MDP (dpoccatamum) 0o3BoNsie OUiHUTU byHKLiOHanNbHY 3aaTt-
HICTb HMPOK | HasIBHICTb BTOPWMHHOIO YPaXKEHHs1 KICTOK 3a OAdHEe [OOCHIDKEHHS.
KpiM 3HWXEHHsi MpPOMEHEeBOro HaBaHTaXEHHA Ha nauieHTa (ogHe AoChigKeHHs
3aMiCTb ABOX) Hece i NeBHY €KOHOMIYHY BUTIAHICTb.

TkavyeHko M.M., PomaneHko O., MupoHoBa O.B., Masyp A.l., MakapeHko A.B., lopsiHoBa H.B. lNepeBaru
HaraTouinboBoi cuuHTUrpaddii B AiarHoCTMUi paky HUPKW. YKpaiHcbkull padionogiyHuli ma OHKomoeiqHul
xypHan. 2023. T. 31. Ne 3. C. 285-302. DOI: https://doi.org/10.46879/ukroj.3.2023.285-302
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ABSTRACT

Background. There has been a recent increase in the incidence of kidney cancer,
which is explained not only by the improvement in the diagnosis of neoplasms but also
by a true increase in the incidence of renal cell cancer. This led to the need for in-depth
study and solution of the following problem: to prove the benefits of multi-target
scintigraphy for the assessment of the functional capacity of kidneys in establishing
the diagnosis of kidney cancer and early detection of secondary lesion of the skeleton
during the primary full examination of the patient, as well as in monitoring of the disease.
Purpose. For the first time to prove diagnostic significance of a multi-target scinti-
graphic examination with a radiopharmaceutical drug with renal and osteotropic
kinetics, in the form of a sequential combination of dynamic renal scintigraphy and
osteoscintigraphy (as one diagnostic examination) in the early detection of secondary
lesion of the bones of the skeleton and simultaneous determination of the functional
capacity of kidneys in the pre-treatment period and in monitoring of the course
of kidney cancer.

Materials and methods. Dynamic renal scintigraphy and subsequent (within the
next 3 hours) osteoscintigraphy with  *mTc-methylenediphosphonic  acid
(**"Tc-MDP) (activity of 370-740 MBq) were performed on the SPECT-1 gamma
camera «AMCRIS-H Limited» (Ukrainian-American enterprise) with computer
software «Spect Work» (Ukraine) at the premises of the Department of Radiology
and Radiation Medicine of Bogomolets National Medical University in the
Department of Radionuclide Diagnostics of communal non-commercial enterprise
«Kyiv City Clinical Hospital No.18». 20 patients with a morphologically established
diagnosis of kidney cancer, aged from 38 to 68 years, were examined before the full
diagnosis was established according to TNMx. As a control group, 8 patients with
ultrasonography-confirmed cystic lesions of the kidneys were examined.

Results. Using a radiopharmaceutical drug with renal and osteotropic kinetics in the
form of a simultaneous sequential combination of dynamic renal scintigraphy and
osteoscintigraphy (as one diagnostic examination) allowed us to assess the degree
of deterioration of the filtering and excretory capacity of the kidneys regardless
of the origin of the expansive process. The results of dynamic renal scintigraphy
with *"Tc-MDP made it possible to assess functional capacity of the kidneys no worse
than specific renal imaging agents in subsequently given possibility to determine
secondary lesion of the bones of the skeleton in osteoscintigraphy. We established
indicators of development of renal compensation process and subsequent decom-
pensation process of the contralateral kidney. It was especially noticeable when
analyzing the asymmetry of the fixation of the radiopharmaceutical in the functioning
kidney parenchyma, depending on the degree of the disease progression.

20 patients with kidney cancer underwent osteoscintigraphy for the complete
diagnosis to be established according to TNM. The following changes were detected:
the presence of heterogeneous focal (17,8% of the cases) and multifocal
(7,1% of the cases) distribution of the radiopharmaceutical.
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Conclusions. Performing a multi-target scintigraphy with *®"Tc-MDP (phosphates)
in malignant process in the kidney allows the functional capacity of the kidneys
and the presence of the secondary lesion of the bones to be assessed in one exami-
nation. Besides reducing radiation burden on the patient (one examination instead
of two), it is also economically beneficial.

For citation:
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Hoi poboTn kadpegpu papgionorii  Ta pagiauifiHoi
MeauuuHM  HaioHanbHOro MeauyHOro  yHiBepcuTeTy
im. 0.0. Boromonbusa «3HayeHHs ocTeocuMHTUrpadii
Nnpu BUSIBNEHHI METACTaTUYHOTO YPaKEHHS KiCTOK CKe-
neta npv BCTaHOBMEHHI JiarHOo3y KapuMHOMa HUPKK
i SK cnocTepexeHHA Ha nicnsanikyBanbHOMY eTaniy,
HOoMep pepaBHoOi peecTtpauii: 0121U108287, iHiuia-
TMBHO-MOLIYKOBA, TEPMiH BUKOHaHHSA: 2021-2023 pp.,
KepiBHMK — 3aBigyBay kadbegpu pagionorii Ta pagiauin-
HOi MeauuMHW, OOKTOp MeOWYHWMX Hayk, npodecop
M.M. TkadeHko. BignoBimpanbHU BUKOHaBeUb —
OoueHT kadenpw pagionorii Ta pagiauinHoi MeguuuHn,
KkaHauaat meamyHux Hayk [.O. PoMmaHeHko.

BCTYN

OcTaHHiM 4YacoM BiA3Ha4aeTbCA 3pPOCTaHHA 3a-
XBOPIOBAHOCTI Ha pak Hupkn (PH), wWo nosicHeTbCs
He TiNbKW NoMinWeHHAM LiarHOCTMKN HOBOYTBOPEHb, a 1
iCTUHHUM  3POCTaHHAM 3aXBOPIOBAHOCTI Ha HWPKOBO-
KNITUHHWI pak. Hessaxaloun Ha nporpec y AiarHocTuui
Ta nikyBaHHi, BNPOAOBX MEpLIOro poKy Micns BCTa-
HOBMEHHA AiarHosy B YKpaiHi nmoMupae KOXeH TpeTin
xBopuii (y 2005 p. 3 KinbKOCTI OCi0, siki BnepLue 3axBopinu,
He npoXxwunu ogHoro poky — 31,6%) [1, 2].

Hecnpuatnusmummn  baktopamn  gns  CBOEYaCHOroO
AiarHOCTyBaHHSA 3aXBOPIOBaHHSA MOXYTb OyTn [oBrui
acuMnTOMHUI nepiof abo HeBM3HadveHiCTb npossiB [3].
BaranbHonpuiHaTa knacudikauis PH  nposoauTbea
3a CTaHAapTHUMW MpuHUMnamun: BuainsawTe -1V cTagii,
AKi BiANOBiAaloTb nokasHmkam 3a cuctemoto TNM [3, 4].
MeTactatnuHe ypaxeHHs KIiCTOK BuaBnsawTeca Yy 25%
nauieHTiB Ha MOMEHT BCTaHOBMEHHS QAiarHosy. Bwku-
BaHIiCTb AaHMX XBOpPMX CTaHOBUTb Big 6 0o 12 micAuis,
i nuwe 10% xwuByTb 2 poku i 6inbwe [4, 5]. MNpnbnusHo
y 30-50% xBopux, y pi3Hi CTPOKM nicnsi HedPEKTOMIl,
3'ABMAOTLCA METaxXpoHHi MetacTtasu [6, 7]. MNpu usomy
MeTacTaTU4yHE YpPaXKEHHS He MOXHa BUKMYaTW Yepes
OOCUTb TpuBanui Yac (OecaTku pokiB) nicns Hedpo-
eKTOMii, WO BMMarae [OBrMM Ta MEpPiOgUYHUA MOHITO-
PVIHT BiAnNoBigHNX xBopux [6—8]. Kpim Toro, He MOXNuBo
BMKIOYATU W OHKOMOTiYHI YCKNaAHEHHS i B caMii ceyvo-
BUAINbHIA CUCTEMi, 30Kpema, Hanpuknag, MeTtacrasy-
BaHHSA y ce4oBuin mixyp [9].

ToMy Ha CbOroAHILWHIN OeHb 3 METOK AiarHOCTUKU
BTOPUHHOTO YpPaXXEHHs1 KiCTKOBOI CUCTEMW MpW paky

Relationship with academic programs,
plans and themes

The work is a fragment of the planned research
project of the Department of Radiology and Radiation
Medicine of Bogomolets National Medical University
of the Ministry of Health of Ukraine «The role of osteo-
scintigraphy in detecting metastatic lesion of the bones
of the skeleton in establishing the diagnosis of kidney
carcinoma and as observation in post-treatment periody,
state registration number: 0121U108287, initiative
research, period for performance: 2021-2023, led by
Head of the Department of Radiology and Radiation
Medicine of Bogomolets National Medical University,
Doctor of Medical Sciences, Professor M.M. Tkachenko.
Responsible performer — Associate Professor of the
Department of Radiology and Radiation Medicine
of Bogomolets National Medical University, Candidate
of Medical Sciences H.O. Romanenko.

INTRODUCTION

There has been a recent increase in the incidence
of kidney cancer, which is explained not only by the
improvement in the diagnosis of neoplasms but also by
a true increase in the incidence of renal cell cancer.
Despite the progress in diagnostics and treatment,
every third patient in Ukraine dies within the first year
after the establishment of the diagnosis (in 2005, 31,6%
of patients who fell ill for the first time did not survive
for a year) [1, 2].

The unfavorable factors for timely diagnosis of
this disease can be a long asymptomatic period or
uncertainty of symptoms [3]. The generally accepted
classification of kidney cancer is done according to
standard principles: there are four stages (I-1V) that
correspond to parameters of the TNM system [3, 4].
Metastatic bone lesion is detected in 25% of patients
at the moment of diagnosis establishment. The survival
of these patients ranges from 6 to 12 months, only
10% of them live for 2 years and more [4, 5]. In about
30-50% of patients, metachronous metastases
develop within different timeframes after nephrec-
tomy [6, 7]. Moreover, metastatic lesion cannot be
excluded even decades after nephrectomy, therefore
long and periodical monitoring of the patients is
required [6—8]. Besides, one cannot exclude oncological
complications in the wurinary system, for example,
metastasis to the bladder [9].

Thus, protocol osteoscintigraphy is presently used
in clinical practice for the purpose of diagnosing secon-
dary lesion of the skeletal system in kidney cancer [10].
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HUPOK Y KMiHIYHIN NpakTMLUi NPOTOKOMbHO 3aCTOCOBYIOTb
mMetog octeocuuHturpacii (OCIT) [10]. BukopuctoBytoun
30aTHICTb KICTKOBOI TKaHUHW (iKCyBaTW OCTEOTPONHi
docatHi cnonykn npu AecTpyKTUBHUX 3MiHax nponop-
LiMHO iHTeHcuBHOCTI meTaboniyHoro npouecy, OCIT Bxe
OOCUTb AaBHO € OAHVUM 3 OCHOBHUX METOZIB JOCNIAKEHHS
OMOPHO-PYXOBOI CUCTEMU ANS BUSIBMEHHS MEPBUHHOIO
i BTOPUHHOIO YypaKeHHsi KiCTKoBOi cuctemu. B Tom ke
Yyac He MOXHa BBaXaTu, L0 B HAyKOBOMY MraHi
metoaukn OCI BuuepnaHni [11-13]. CBoevacHe npose-
neHHs OCI Hagae MOXNUBICTb BUSIBNEHHSI AOiNSHOK
nigBuLleHoro meTaboniamy B KiCTKax Ha paHHiX cTa-
[isIX X BUHWKHEHHS!, NPaKTUYHO 3a NiBPOKY A0 iX NposiBy
Ha peHTreHorpamax, npu npoBeAeHHi TomorpadgivyHoro
OOCNIOKEHHST MEBHUX 30H YPaXEHHS ANS YTOYHEHHS
nokanisauii, BA3Ha4eHHs1 NOLUMPEHOCTI i aKkTUBHOCTI BTO-
puHHOro npouecy. Kpim Toro, ouiHka KiHETUKM OCTeo-
TponHux pagiocdapmnpenaparis (P®I1) y meTactatuyHmx
HOBOYTBOPEHHSIX B KiCTKax [03BOMSE OUIHUTU HE TinbKu
edeKkTUBHICTb XiMioTepanii, WO npoBOANTbCSH, ane W
Ha OCHOBI KiHETMKN P®I1 HagaTn nporHo3 edhekTUBHOCTI
ximioTepanii npu nnaHysaHHi [13]. Li nepeBarn mMoxHa
BMKOPMCTOBYBATU A1 KOHTPOMO nepebiry 3axBoptoBaH-
HSA Ta ePeKTUBHOCTI NiKyBaHHsS NauieHTiB 3 MeTacTaTuy-
HUM ypaXKeHHsIM, 30KpemMa y BUnagkax, Konum giarHocTuka
3a gonomoroto peHTtreHorpadii, KT ta MPT oGmexeHa
(Hanpuknag, HasBHICTb MeTaneBux dikcartopis) [14, 15].

Ockinbku pocdatHi POl xapakTepusytoTbca Hedpo-
TPOMHOK KIHETUKOK, LE [Oa€ MOXMUBICTb OAHOYACHO
OUiHIOBaTK i CTaH HUPKOBOI cuctemn. Bigomo, wo auHa-
MiyHa peHocuumHTUurpadia (OAPCI) € ogHum 3 HaniHdop-
MaTMBHILLMX METOAIB [OCNIMKEHHS HUMPOK i 00’egHye
nepeesarn Oinbw npoctux Metoauk. BoHa posBonsie
BU3HAYMTW LWBUAKICTb KryboukoBoi dinbrpauii (LKD),
e(eKTMBHICTb HUPKOBOrO NNasMOTOKY, OUiHWTU napa-
METPU CEKPETOPHO-EKCKPETOPHOI 34aTHOCTi, OUHWUTK
CTYNiHb MOPYLUEHHS YPOAMHAMIKW, BU3HAYUTU O3HAKM
XPOHIYHOrO 3aXBOPHOBAHHST HUPOK, HasiBHICTbL pedbntokcis
Ta iX IHTEHCUBHICTb, Bi3yanisyBaTu OiNsHKMA CKNepoay,
06’eMHUX yTBOPIB, TOLLO.

BpaxoBytoun HeoOXigHICTb OQHOYACHOro BU3HAYEH-
HA HasiBHOCTi BTOPMHHOrO npouecy B KiCTKax i SKOCTI
YHKUIOHYBaHHS  YLIKOAXKEHOI i KOHTpanaTeparnbHOi
HUPKK, HaMK 3anponoHoBaHoO 3acTtocoByBaTn PPl 3 yHi-
KanbHUM MNOABIMHMM MEXaHi3MOM KiHETUKW Ans npoBe-
OEHHs1 GaraTouinboBOro PafioHYKMiAHOrO OOCNIOKEHHS
HUPOK i KicTok ogHoyacHo — *°*"Tc-MDP um, B 6inbl
3aranbHoMmy Bwunagky, *°™Tc-cpocdaTtn (https://www.po-
latom.pl/wp-content/uploads/2021/07/2018.04.12.-Pol-
techMDP-SPCh-1.pdf). lNicna BHyTpilUHLOBEHHOIO BBe-
aeHHs POl wBmMako BMBOAMTBLCS 3 KPOBI | Hakonmuy-
I0TbCS, FONMOBHMM YMHOM, B KiCTKOBIN cuctemi. Peakuis
ioHHOro 0OMiHY npu3BOAUTL Yy pe3ynbrati A0  Moro
apcopbuii  kictkoBum  maTpukcom. Lle BinbyBaeTbecsi
B HEYLUKOXKEHUX KICTKax, ane HakonuyeHHs O6inbL
BMpPaXXeHO B [JinsiHkax 3 NigBWLLEHUM KPOBOTOKOM
i 30inNbLUEHO OCTEOreHHOK aKTMBHICTIO (CYHKLED
ocTeobnacTiB). TakKMM YMHOM, YPaXKEHHSI KICTKU (NEePBUHHI
NyXnnHW, MeTacTasu, TPILMHWA, NepernoMu i BorHuwa
3ananeHHsl) mawTb Oinbll BUCOKY CMOpPIgHEHICTL A0
%mTc-MDP i kpawe BisyanidytloTbcs. 3Ha4HO MeHLIa
MNOro KinbKiCTb 3B’A3yeTbCst 3 BinkaMmu nnasmu Kposi, L0
3abe3nevye HU3bKMA piBEHb pPafioakTUBHOCTI BCbOMO
Tina. [Ons npoBedeHHs noeTtanHoi GaraTouinboBoi
CunHTUrpadpii BaXXnMBM Takni akTop — HEe3B’dA3aHuin
B KicTkoBOMY MO3Ky %MTc-MDP BuBOAMTbCS 3 Cedelo.

Using the ability of the bone tissue to fixate osteo-
tropic phosphate compounds in destructive changes
proportionally to intensity of a metabolic process,
osteoscintigraphy has been one of the main diag-
nostic techniques for detecting primary and secondary
lesions of the skeletal system for quite a while. At the
same time, it would be wrong to say that the methods
of osteoscintigraphy are scientifically exhausted [11-13].
Timely conducted osteoscintigraphy makes it possible
to detect areas of elevated metabolism in bones at
early stages of their formation, approximately 6 months
before their manifestation on X-ray images, perform
a tomographic examination of certain lesion areas
to specify localization, advancement, and activity of the
secondary process. In addition, the assessment of
kinetics of osteotropic radiopharmaceuticals in meta-
static neoplasms in bones allows not only the effecti-
veness of performed chemotherapy to be estimated
but also the prognosis of such effectiveness to be
assessed based on the kinetics of the radiopharma-
ceutical at the stage of planning [13]. These benefits
can be used to control the course of the disease and
effectiveness of the treatment of patients with meta-
stasis, including cases when X-ray, CT, and MRI
diagnostics are restricted (for instance, the presence
of metal fixators) [14, 15].

At the same time, phosphate radiopharmaceuticals
are characterized by nephrotropic kinetics, which makes
it possible to assess the condition of kidney system
simultaneously. It is known that dynamic renal scinti-
graphy is one of the most informative methods of kidney
examination and combines advantages of more simple
methods. It allows glomerular filtration rate (GFR)
and effectiveness of renal plasma flow to be measured,
parameters of secretory and excretory ability and degree
of urodynamics impairment to be assessed, the signs
of the chronic kidney disease, the presence of refluxes
and their intensity to be determined, the areas of
sclerosis and mass lesions to be visualized.

Taking into account the necessity for simultaneous
determination of the presence of secondary lesion
in bones and the quality of function of damaged and
contralateral kidney, we propose to use a radiopharma-
ceutical with unique double kinetics mechanism for
performing a multi-target radionuclide examination of
kidneys and bones simultaneously — %™Tc-MDP or,
more generally, *™Tc-phosphates (https://www.polatom.
pl/wp-content/uploads/2021/07/2018.04.12.-PoltechM-
DP-SPCh-1.pdf). After intravenous administration, the
radiopharmaceutical is excreted from blood quickly
and accumulates primarily in the skeletal system.
The reaction of ion exchange results in its adsorption
by bone matrix. It occurs in non-damaged bones, but
accumulation is more expressed in areas with elevated
blood flow and increased osteogenic activity (function
of osteoblasts). Thus, bone lesions (primary tumors,
metastases, fissures, fractures, and inflammation sites)
are more closely related to *"Tc-MDP and visualize
better. A significantly smaller amount of this drug binds
to proteins of blood plasma, thus providing low radio-
activity level of the whole body. One factor is important
for performing multi-target step-by-step scintigraphy:
unbound *™Tc-MDP in bone marrow is excreted with
urine. After intravenous administration °M™Tc-MDP is
eliminated out of the blood flow in 3 phases: rapid
excretion phase, T1/2 = 3,5 min; medium excretion phase
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Micns  BHyTpiWHbLOBEHHOrO  BBegeHHs  *"Tc-MDP
eniMiHyeTbCsl 3 KPOBOTOKY 3a 3 eTanu: ¢hasa LUBUOKOro
BmBeaeHHsa — T1/2 = 3,5 xB; haza NOMipHOro BUBEAEHHS —
T1/2 = 27 xB; asa MNOBINbHOIO BUBEAEHHS —
T1/2 = 144 xB. llig 4ac asn WBMAKOrO BMBEOEHHS
%mTc-MDP BMBOOUTLCA 3 KPOBOTOKY B MNO3acyAWHHWIA
npocTip. ®Pasa nNoOMipHOro BUBEOEHHS €EKBiBaneHTHa
npouecy nOrnuMHaHHA npenapaty B kicTkax. [lig 4ac
dasn nosinbHOro BMBeOEHHS BiAOyBaeTbcs Aucouiauis
®mTc-MDP, noe’sizaHoro 3 6Ginkamu nnasmu. Yepes
1-2 roguHn nicna BBedeHHS MOrMWHaHHA npenapaty
B KiCTKaxX Qocsira€ MakCMMarnbHOro PiBHS i 3anuLaeTbcs
NOCTIMHMUM MNPOTAroM HacTynHux 60 rog. Hanbinbwa
aKTUBHICTb B HMpPKaX BUSBNSAETbCA npoTsirom 20 xB nicns
BBeJEeHHS. BpaxoByloum Takui mexaHi3m, € OouifibHUM
npoBecTM B LeW Yac AWHaMiyHy peHocuuHTurpadito.
Mpn HopmanbHin  dyHKUiT HUpok 32%  3aranbHOl
aKTMBHOCTI BBedeHOi [J03M npenapaty nigaaeTbcs
dinbTpadii, 47%, Wo BKMOYMNACb OO0 HUPKOBOI PinbT-
pauii, BMBOOUTbCA 3 cevyelo 4Yepe3 2 roguHM nicns
BBeaeHHs, 60% — 4epe3 6 roguMH nicns BBEOEHHS.
PiBeHb akTUBHOCTI, IO BUABNAKTLCA B MEYiHUi i KALLeY-
HUKY, He3dHadHun (https://www.polatom.pl/wp-content/up-
loads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf).

3acTtocyBaHHs  GaraTouinbOBOrO  pafioHyKnigHOro
pocnigxeHHsa, e [OPCI ymoBHO MOXHa posrnsgatu
SIK NepLly 4YacTuHY i ocTeocumHTUrpadito, sik Apyry, Ha
CbOrOAHILLHIAN AeHb BMBYEHO HeaocTaTHbO. | xoda cama
us iges BucnoenioBanacb A0CUTb gaBHoO [16-18],
6e3nocepeaHbo OPCI nig yac nposeaeHst OCIT dpakTu4HO
He npoBoaATb [15], y BCskOMY pasi 3Ha4YMMOI KifbKOCTI
nybnikauin Ha U0 Temy 3HangeHo He Oyno. BusHa-
YeHHs YHKUIT ypaeHOl | HeYLIKOMXEHOI HUPKK
00 NiKyBaHHS, a TakoX 3anuLeHOoi HUPKWU nicnsa onepa-
TMBHOMO BTPYYaHHS, HeOOXiOHO [Ansi NpuU3HaYeHHs!
i KOpeKUii NMikyBaHHS TakUX XBOPUX.

BuweHaBeneHe 3ymoBuno notpeby nokasatu Heob-
XigHicTb BBefeHHs o6os’sskoBoi OPCI B npoTokon
3aranbHOr0 OOCTEXEHHs1 5K GaraTouinboBy CLUHTU-
rpadgpito (BUCIN). Ha cworogHi OPCIT 3actocoByeTbca
K CaMOCTIHUI MeTof.

Meta poGotu — pocnigutu AiarHoCTUYHY 3Ha-
yywlictb GaraTouinboBoro cuuHTUrpadiyHoro aocnia-
KEHHSA pagioapmaueBTUYHMM npenapaTtoMm 3 Hedpo-
i OCTEOTPOMHOK KIHETMKOK, Yy BUMA4I NOCMiAOBHOT
KombGiHauii auHamiyHoi peHocuuHTurpadii i ocrteo-
cumMHTUrpadii (9K 0AHOro AiarHOCTUYHOrO AOCHIMKEHHS)
Y PaHHbOMY BWSIBNEHHI BTOPWHHOIO YPaXKEHHS KIiCTOK
ckeneta i OOHOYACHOMY BW3HAYEHHi (YHKLUiOHANbHOI
30aTHOCTI HUPOK Y nepeariikyBanoHOMY nepiodi i npu
MOHITOPUHIY nepebiry paky HUPKK.

MATEPIAAU TA METOAU AOCAIAXEHHSA

CumHTurpaddiyHi gocnigpkeHHs NPoBOAUNN HA raMmma-
kamepi ODPEKT-1 «AMKPIC-ENY Mimiten» (YkpaiHcbko-
AmMepuKkaHcbKe NignpuMeEMCTBO), 3 KOMM'IOTEPHUM 3a6e3-
neveHHam «Spect Work» (YkpaiHa) Ha 6asi kadegpwu
pagionorii Ta pagiauiiHoi meguuuHu HauioHansHoro
meaudHoro  yHiBepcuteTy imeHi 0O.0. Boromonbugs
y BigAineHHi pagioHyknigHoi AiarHocTukn KomyHarnb-
HOro HekoMmepuinHoro nignpuemcTBa «KuiBCcbka Micbka
KniHivHa nikapHa Ne18». [ocnigkeHHsa npoBoAUNUCH
B paMKax HayKoBo-gocnigHoi poboTu 3a Temoto
«3HayeHHs ocTeocuuHTUrpadii npu BUSIBNEHHI MeTa-

T1/2 = 27 min; slow excretion phase T1/2 = 144 min.
During the rapid excretion phase, *"Tc-MDP is excreted
from the blood flow to the extravascular compartment.
Medium excretion phase is equivalent to drug absorp-
tion process in bones. During slow excretion phase,
dissociation of **"Tc-MDP that is bound with plasma
proteins takes place. 1-2 hours after administration,
drug absorption in bones reaches maximal level and
remains steady for the next 60 hours. The peak of
activity through the kidneys is reached after approxi-
mately 20 minutes. Considering this mechanism,
it is relevant to perform dynamic renal scintigraphy
at this time. With normal renal function, around 32%
of the total quantity of the administered dose undergoes
filtration, 47% is excreted with urine within 2 hours
after administration, 60% is excreted within 6 hours
after administration. The quantity eliminated via liver
and intestines is insignificant (https://www.polatom.pl/
wp-content/uploads/2021/07/2018.04.12.-PoltechM-
DP-SPCh-1.pdf).

The use of multi-target radionuclide examination,
in which dynamic renal scintigraphy can be considered
as the first part and osteoscintigraphy — as the second,
has not been studied sufficiently to this date.
And although this idea was suggested a long time
ago [16-18], renal scintigraphy is not actually performed
with osteoscintigraphy, at least, we have not found
a significant number of publications on this topic.
Assessing the function of damaged and healthy kidneys
before the treatment, and also the remaining kidney
after the surgery, is necessary for prescribing and
correcting treatment of such patients.

The abovementioned issues led to the necessity
to show importance of implementing obligatory renal
scintigraphy into the protocol of general examination
as a multi-target scintigraphy. Presently, renal scinti-
graphy is used as an individual method.

Objective — to study diagnostic significance of
a multi-target scintigraphic examination with a radio-
pharmaceutical drug with renal and osteotropic kinetics,
in the form of a sequential combination of dynamic
renal scintigraphy and osteoscintigraphy (as one diag-
nostic examination) in the early detection of secondary
lesions of the bones of the skeleton and simultaneous
determination of the functional capacity of kidneys
in the pre-treatment period and in monitoring of the
course of kidney cancer.

MATERIALS AND METHODS

Scintigraphic examinations were performed on
the SPECT-1 gamma camera «AMCRIS-H Limited»
(Ukrainian-American enterprise) with computer software
«Spect Work» (Ukraine) at the premises of the De-
partment of Radiology and Radiation Medicine of
Bogomolets National Medical University in the De-
partment of Radionuclide Diagnostics of communal
noncommercial enterprise «Kyiv City Clinical Hos-
pital No. 18». The research was performed within the
framework of the planned research project «The role
of osteoscintigraphy in detecting metastatic lesion of

OpuwuriHanbHi 4oCnigpKeHHSs

289

Original research


https://www.polatom.pl/wp-content/uploads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf
https://www.polatom.pl/wp-content/uploads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf
https://www.polatom.pl/wp-content/uploads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf
https://www.polatom.pl/wp-content/uploads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf
https://www.polatom.pl/wp-content/uploads/2021/07/2018.04.12.-PoltechMDP-SPCh-1.pdf

YkpaiHCbKVI pafionoriyHmi Ta oHkonoriyHvn xypHan. 2023. T. 31. Ne 3. C. 285-302
Ukrainian journal of radiology and oncology. 2023;31(3):285-302

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

CTaTUYHOTO YpaXXEeHHs KiCTOK CKeneta npu BCTAHOB-
NEHHi gjiarHo3y KapuuHOMa HUPKU i sIK CMOCTEPEXEHHSI
Ha nicnanikyBsanbHoMy eTani» Ne pgepxpeectpadil
0121U108287.

B skocti Hedpo- M ocTeoTponHOro npenapara
BuMKopucTtoByBanu **"Tc-methylenediphosphonic  acid
(**"Tc-MDP) akTtuBHicTio 370-740 MBk. Byno o6ctexeHo
20 xBopux 3 MopdOnoriYHo BCTAHOBMEHMM [iarHO30M
paKk HWPKWM, OO BCTAHOBMEHHS MOBHOMO [AiarHo3y
3a TNMx, Bikom Big 38 go 68 poki. Cepen Hux 6Gyno
6 xiHok (30,0%) Ta 14 vonosikiB (70,0%). Bigokpemunu
rpyny nauieHTiB (4 XBOpMX) 3 CapKOMOK HUPKWU,
16 nauieHTiB 3 HUPKOBO-KNITUHHUM pPaKkoM, BCi BUNaAKN —
oaHoGiyHe ypaxeHHs. B sikocTi rpynu nopiBHSAHHSA Gynu
obctexeHi 8 xBopux 3 Y3[-nigTBEpOXKEHUM KiCTO3-
HAM YpaXEHHSIM HUPOK, 3 HUX 4 nauieHTu 3 oAHo-
Gi4HMM ypaxkeHHsIM | 4 — 3 4BOGIYHMM. Po3noain xBopux
HaBefeHo B Tabn. 1.

the bones of the skeleton in establishing the diagnosis of
kidney carcinoma and as observation in post-treatment
period», state registration number: 0121U108287.

99mTc — methylenediphosphonic acid (**"Tc-MDP)
with activity of 370-740 MBq was used as a renal and
osteotropic drug. 20 patients with a morphologically
established diagnosis of kidney cancer, aged from
38 to 68 years, were examined before the full diagnosis
was established according to TNMx. Among these
patients, there were 6 women (30,0%) and 14 men
(70,0%). The patients were divided into two groups:
renal sarcoma group (4 patients) and renal cell cancer
group (16 patients). All patients had unilateral lesion.
As a control group, 8 patients with ultrasonography-
confirmed cystic lesions of the kidneys were examined.
Among these patients, four had unilateral lesion and
the other four had bilateral lesion. The distribution of
patients is given in Table 1.

Tabnuus 1. Posnogin xBopux
Table 1. Distribution of patients

HupkoBa natonoris / Kidney pathology
HWpKOBO-KNITUHHWIA pak Capkoma HUpKK Kicto3He ypaxeHHs
. . Bcboro
Cratb / Sex Renal cell cancer Renal sarcoma Cystic lesion Total
KinbKiCTb % KinbKiCTb % KiNbKICTb %
number number number
KiHku, Bik 50-67 pokis (n = 9) _ o
Women aged from 50 to 67 years (n=9) 6 21,4 0 3 10,7 32,1%
Yonosgiku, Bik 38—68 pokis (n = 19) o
Men aged from 38 to 68 years (n=19) 10 35,7 4 14,3 5 7.9 67,9%
Beboro / Total 16 57,1 4 14,3 8 28,6 100%

KomnnekcHe cumHTUrpadivyHe AOCMigKEHHA Mno4un-
Hanu 3 OUHaMIYHOI peHoCUMHTUrpadii B ropusoHTanb-
HOMY MOMOXeHHi nauieHTa 6e3nocepegHbO nicnsa
BBedeHHA PO, [etekTop po3TalloByBaBCs Nif CMHOK
nauieHTa TakMm YMHOM, LWOO MOro cepeamHHa NOo3O0BX-
Hs Bicb Oyna napanenbHa xpebTy, a nonepeyHa —
3Haxogmnacbk Ha pieHi Xl pebep. POl BBOAMBCS nauie-
HTY BHYTpPILUHbOBEHHO, BOMOCHO y KybiTanbHy BeHy Mig
DKyTOM, LWBUAKO. [lonoXeHHs nauieHTa nogaHo Ha
puc. 1. Take GontocHe BBedeHHs1 PPl possonsie Ha
nepwin XBWUIMWHI  OOCMIAXEHHA NPOBECTN Henpsamy
peHoaHriorpadito (HPAIN): 1 kagp 3a 1 c.

The scintigraphic examination was started with
dynamic renal scintigraphy in the horizontal position
of the patient immediately after administration of the
radiopharmaceutical. The detector was located under
the patient’s back in such a way that its medial longi-
tudinal axis was parallel to the spine, and its transversal
axis was at the level of the floating ribs. The radio-
pharmaceutical bolus was rapidly administered intrave-
nously in the cubital vein under a tourniquet. The patient’s
position is shown in Figure 1. Such bolus administration
of the radiopharmaceutical allows indirect renal angio-
graphy to be performed in the first minute of the
examination: 1 frame per second.

Puc. 1. lNonoxeHHs nauieHTa nig Yac AocnigkeHHs
Fig. 1. The patient’s position during the examination
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3anuc iHdopmauii APCI 3giicHioBanu 3 nepioguy-
HicTio 1 kagp 3a 1 xBunuHy, yac gocnigpxkeHHs 20 xs.,
maTpuusi 300paxeHHs 128x128x16. OB6pobky ApaHux
OPCI npoBoamnu 3a 4ONOMOroK nNporpaMHoro 3abesne-
yeHHs «Spect Work» (Ykpaina), (puc. 2).

Dynamic renal scintigraphy data were captured
with the frequency of 1 frame per second, duration of
examination: 20 minutes, image matrix: 128x128x16.
Data were processed using «Spect Work» software
(Ukraine), the results are shown in Figure 2.
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Puc. 2. 3aranbHa KinbkicTb kagpiB AMHAMIYHOIO AOCHiMKeHHSN: aHriorpadii i AMHaMiYHoi peHocunHTUrpadii
Fig. 2. Total number of frames of the dynamic examination: angiography and dynamic renal scintigraphy

Micns nposegenHs [OPCI  nposBogunu  AKiCHO-
BidyanbHWUA aHani3, Ae BuU3Hayanu nnowy i po3mipu
HUPKU/HMPOK, DOPMY, CTYMiHb i PIBHOMIPHICTb MNOMn-
HaHHA POl i yac 1Oro HagxXoOXXEHHs B CEeYO0BUK
Mixyp (puc. 3).

After performing dynamic renal scintigraphy, we
conducted a qualitative visual analysis in which we
determined the area and size of the kidney/kidneys,
form, degree and homogeneity of absorption of the
radiopharmaceutical, and the time it entered the
bladder (Fig. 3).

Puc. 3. BumiptoBaHHsi nnowyi i po3mipiB HUpKK
Fig. 3. Measurement of the area and the size of the kidney

[na npoBefeHHst KiNbKICHOT OLLIHKM OTPMMaHUX SAaHNX
obupanu 3oHu iHTepecy (3l): cepue, niBa HMpka, npaea
HUpPKa, CeYOBMI MiXyp, LLO NOAAHO Ha pwc. 4.

Y pesynbrati Komm'totepHoi 06pobkn 31 aHanizyBa-
NUCb KpuBi, WO BigobpaxatoTb KiHeTMKy POl uyepes
cepue (cepuesa), nisy i npaBy HUpKK (peHorpamu). Kpuei
aHanisyBanvcb y CUCTEMi KOOPAUHAT «aKTUBHICTb-4acy,
sika [03BOSAE MPOBOAUTM PO3pPaxyHOK 4acoBUX Mapa-
MeTpiB NnpoxomkeHHs PO yepes o6pati 3. IHdopmauis,
Lo Bigobpaxanack, NnpeacTaBneHa Ha puc. 5.

To perform quantitative assessment of the obtained
data, we selected regions of interest (ROIs): heart, left
kidney, right kidney, bladder. ROls are shown in Figure 4.

As a result of the computer processing of ROls,
the curves that reflected the movement of the radio-
pharmaceutical through the heart, left and right kidneys
were analyzed in the system of axes «activity-time»
that allowed us to measure time parameters of radio-
pharmaceutical’s passing through the selected ROls.
This information is given in Figure 5.
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Puc. 4. MNMobynosa 3| Ha cymapHomMy 306paeHHi nepunx 3—10 kagpis APCr™:
A — cepue, B — 30Ha niBoi HUpkn, C— «micue» npaBoi HUPKK,

D i E — 30HM, WO eKBiBaneHTHi TKAHWHHOMY pafioakTUBHOMY (OHY HUPOK, F — cevoBuin Mixyp
Fig. 4. Formation of ROls in the summed image of the first 3-10 frames of dynamic renal scintigraphy:
A — heart, B — area of the left kidney, C — «place» of the right kidney,

D and E - regions equivalent to tissue radioactivity level for kidneys, F — bladder
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Puc. 5. MobynosaHi rpadikm 3 3I:
A — cepue, B — 30Ha niBoi Hupku, C — «micue» npasoi HUpku, D i E — ¢poH Tina, F — ceyoBuin mixyp
Fig. 5. Constructed graphs from ROls:
A — heart, B — region of the left kidney, C — «place» of the right kidney, D i E — body radioactivity level, F — bladder

3a cepueBO0 KPMBOK PO3PaxOBYBANUCh LUBUMAKICHI
napamMeTpu OYMLLEHHSI KPOBi, MPOBOAWMMCH PO3PaxyHKM
wBuakocTi  knyboykosoi Ginbtpadii (LUK®P). 3a peHo-
rpamamy pospaxoByBanu napamMeTpy 4YacoBOro TpaHC-
nopty PO®r. Touky makcumymy HakonuyeHHa POTl
(8 HopMmi 3-5 xB) npunmanu 3a 100% i BusHayanm
BiJCOTKOBMIA BHECOK KOXHOi HUpKM okpemo. B Hopwmi

Using the «heart» curve, we calculated speed
parameters of blood purification and glomerular filtration
rate (GFR). Parameters of time transport of the
radiopharmaceutical were measured according to the
renogram data. The peak point of radiopharmaceutical
accumulation (norm: 3-5th minute) was taken as 100%,
and percentage contribution of each kidney was deter-
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pi3HUUS B HakonuyeHHi POT (npyn HasBHOCTI A4BOX HUPOK)
He nepesulye 10-15%.

AHania cekpeTopHOi Ta eKCKPEeTOpHOI  yHKLUil
KOXXHOI HMPKM NPOBOAMBCS 3a OOMOMOIOK PO3paxyHKiB
OCHOBHMX napameTpiB i yHKUiOHaNbHOI 34aTHOCTI.
Mporpamn 06pobkn aaHux OPCI yHidikoBaHi i nonsra-
I0Tb Y PO3paxyHKy OCHOBHMX MapaMmeTpiB (OyHKLiOHarb-
HOI 30aTHOCTi HUPOK:

— Tmax — 4ac MakcMManbHOro HakonuyeHHss POl
Y HUpKax (XB);

— T1/2max — yac HaniseuBeaeHHsA PPl 3 HUpoK (XB);

— LWK® (mn/xB) — okpema Ha HWpKY, 3aranbHa
(cymapHa), craHgaptmsoBaHa (LLUK® HopmoBaHa Ha
nnowly Tina nauieHrta);

— acumerTpis (BigH.04) — BiOHOLLEHHS HaKoMUYeHHs
P®I1 Ha 2—3 xB npaBoi HUPKK 4O NiBOi HUPKW;

- E,, — BigcoTok enimiHavii PO 3 Hupkn Ha 20 xB
Mo BiJHOLUEHHIO A0 MaKCMMarbHOro HakonmyeHHst PO,

[JaHi 3aHocunu Jo ctaHgapTHOro MpoTokony Aocnia-
XEHHs1, po3pobneHoro Ha kadeapi pagionorii i nogaHoro
Ha puc. 6 [19].

AHBCREN
Badprgp fded ard 1a b

. . - Depeern, 30 it BRI LA0-RD
PR i BARSR LRN R BERLONTA b

mined separately. In the normal condition, difference
in radiopharmaceutical accumulation (if both kidneys
are present) does not exceed 10-15%.

The analysis of secretory and excretory function
of each kidney was conducted using the calculations
of the main parameters of its functional capability.
The programs of dynamic renal scintigraphy data pro-
cessing are unified and consist in calculation of the main
parameters of the functional capability of the kidneys:

— Tmax — time of maximal accumulation of the radio-
pharmaceutical in kidneys (min);

— T1/2max - time of biological half-life of the
radiopharmaceutical in kidneys (min);

— GFR (mL/min) — separate for each kidney, total,
standardized (GFR normalized to body surface area
of the patients);

— asymmetry (relative value) — ratio of radio-
pharmaceutical accumulation on minutes 2-3 in the right
kidney to the respective parameter of the left kidney;

- E,, — percent of elimination of the radiopharma-
ceutical out of the kidney on minute 20 relative to
maximal accumulation of the radiopharmaceutical.

The data were entered into the standardized proto-
col of examination developed at the department of
radiology. It is given in Figure 6 [19].
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Puc. 6. CtaHAapTHWI NPOTOKON AMHAMIYHOI peHoCUMHTUrpadii
Fig. 6. Standardized protocol of dynamic renal scintigraphy
Oani, B cepegHbOMy, 3a 2-3 rogvHM MO4YMHaNU Subsequently, osteoscintigraphy was performed,

npoBeaneHHa 6GesnocepegHbo OCI ansa OuiHKM CcTaHy
KicTkoBoi cuctemn. [na  30epexeHHs HepyxomocCTi
XBOPOrO i 3pYYHOCTi MOro MOMOXEHHs, AOCHiOKEeHHS
NpoBOAMNM B MOMOXEHHI nauieHTa nexadi. Cnovatky
pobunn ABa nnaHapHWX OOCHIOXEHHs (nepegHs npo-
€KUiA | 3agHS NPOEKUisa), Wo npeactaBneHi Ha puc. 7.
OcteocumnHturpadis B pexumi «BCE TINO» possonse
OfHOYacHoO BidyanidyBaTu BCi BigQinvM ckeneta i BUMKO-
PUCTOBYETLCA ANA NEPBUHHOIO BUSIBMEHHS BOTHULLEBUX
3MiH Y KiCTKax.

on average, 2-3 hours later to assess the condition
of the skeletal system. In order to maintain patient’'s
motionlessness and comfortable position, the exami-
nation was conducted in supine position. At first, two
planar examinations were performed (anterior and
posterior projections). They are shown in Figure 7.
Osteoscintigraphy in the whole body mode makes it
possible to visualize all skeletal areas simultaneously
and is used for primary detection of focal changes
in bones.
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Puc. 7. Pexxum ckaHyBaHHA «Bce Tino», 3agHs npoekuis
Fig. 7. The whole body scanning mode, posterior projection

Hani pobunu cepito NPULINBHUX OCTEOCLMHTUIPaM
y nepegHin i 3agHii npoekuii ona Ginblw AeTanbHOro
BMBYEHHS OKpEeMUX AiNsHOK KiCTKOBOT cuctemu (puc. 8).

HacTynHumM KpOKOM NpOBOAWMW  KifbKICHY OLLHKY
ocTeocuMHTMrpam: obupanu 30HM rinepdikcauii i cu-
METPUYHI OiNSAHKN KICTKOBOI CUCTEMM, LLIO Manu OgHaKoBY
LWiNbHICTb KICTKOBOI TKaHuHM (puc. 9). Takox 3sepTtanu
yBary Ha Bisyanisauito 3atpumkun POl y Hupkax, SKLO
BOHW Bigobpaxanucs Ha OCI [18].

L

Sagi T ke | s | e
B w5 %y P | Bt [ T Fugmnn] 1

H

T e

=

T i

Tl
¥ Mamceg [
e ]

" F] :.r 0 [ P Clomeemen 101
- t . .11 :’-ﬂ [Eee————
T ' gy
. i I N o

Puc. 8. Ornsg npyuinbHUX NpoekLin
Fig. 8. Review of target projections
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Y 3aranbHOMy BMNagKy B KOMMMEKCi 3 aHaMHE30M
Ta HWWMW NPOMEHEBUMU [OOCHIMAKEHHAMN BKITHOYEHHS
P®IM y nigo3piny [insHKY KiCTKOBOI TKaHWHW [0
110-125% BBaxanu 3a Hopmy, go 130-150% - 3a
3ananbHUn YN JereHepaTMBHO-OUCTPOdIYHUA npouec,

Then, we made a series of target osteoscintigrams
in anterior and posterior projections for a more detailed
examination of certain areas of the skeletal system (Fig. 8).

The next step was the quantitative assessment of
osteoscintigrams: we selected hyperfixation zones
and symmetrical areas of the skeletal system which
had the same density of the bone tissue (Fig. 9).
We also paid attention to visualization of retention of
the radiopharmaceutical in kidneys when they could be
seen during osteoscintigraphy [18].
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Puc. 9. lNMopiBHsANbHa ouiHKa 30H rinepdikcauii B xpeobTi

Fig. 9. Comparative assessment of hyperfixation zones in the spine

In general, taking into account the patient history
and other radiation examinations, the fixation of the
radiopharmaceutical in the suspected area of bone
tissue up to 110-125% was considered normal, up to
130-150% - inflammatory or degenerative-dystrophic
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noHag 150% BBaxanu BIipoOrigHUM NiATBEPOAKEHHAM
METacTaTUYHOIO ypaXkeHHst abo 3arocTpeHHs1 aereHepa-
TUBHO-OUCTPOIYHNX npoueciB. OTpUMaHi NOKa3HUKK
3 KOMEHTapeM nikaps 3aHOCKMNN [0 CTaH4apTM30BaHOro
NPOTOKOMNy AOCHiIXeHHs, po3pobneHoro Ha kadenpi
pagionorii (puc. 10).

KOMYHATAHE HEKOMEFIINHE
TRAFHE

process, more than 150% - significant confirmation
of metastatic lesion or exacerbation of degenerative-
dystrophic processes. The obtained values with
commentary of the doctor were entered into the stan-
dardized protocol of examination developed at the
department of radiology (Fig. 10).
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Puc. 10. CtaHgapT13oBaHuin MPOTOKON OCTeoCUMHTUrpadii
Fig. 10. Standardized protocol of osteoscintigraphy

CTtaTMCTMYHMI  aHani3  JaHuxX BUKOHyBanM B
MS Excel 2010. PospaxoByBann CepedHE 3HaYEHHS,
cepefHbOKBaApaTU4He BiOXWMNEHHS, CTaHAapTHY MOXunb-
Ky cepegHboro. CTaTUCTUYHY 3HaYyLiCTb BiAMIHHOCTI
MK rpynamu MOpiBHAHb MNPOBOAWMM Ha OCHOBI Kpu-
Tepito MaHHa-YiTHi.

PE3YABTATU TA iX OBrOBOPEHHS

OPCI 3 *™Tc-MDP, npoBefieHa y XBOpUX Ha KiCTO3He
YPaXeHHs HWPOK Mokasana, Wo npu oaHOBIYHOMY
ypaxeHHi cTaHgaptusoBaHa WK® wmana nvwe TeH-
JeHuito OO0 ynoBiNbHEHHSA | cknagana B cepegHboMy
89,9 + 12,8 mn/xB. lMpu ABOGIMHOMY YypaXKeHHi CTaH-
paptusoBaHa LK® BneBHeHO ynoBinbHOBanach i ckna-
nana 76,5 + 9,1 mn/xs (p < 0,06).

PosginbHa WK® Ha Hupky 3 kicToro/kicTamu npwu
0OHOGIYHOMY ypaXeHHi Mana TeHAEHUil A0 YMOBiMb-
HeHHs1 i cknagana — 35,3 + 5,8 mn/x8 npu Hopwmi
45 — 65 mn/xB [20]. Y koHTpanaTepanbHin HUpUi po3-
aincHa LWK® mana TeHgeHuii 40 KOMMEHcaTOpHOro

Statistical data analysis was performed in MS Excel
2010. We calculated: the mean value, the mean square
deviation, the standard error of the mean. Statistical
significance of difference between compared groups
was determined based on the Mann—Whitney U test.

RESULTS AND DISCUSSION

Dynamic renal scintigraphy that was performed
with ®™Tc-MDP in patients with cystic lesion of the
kidneys showed that standardized GFR tended to de-
crease in unilateral lesion and was 89,9 + 12,8 mL/min
on average. In cases of bilateral lesion, the standar-
dized GFR steadily decreased and was 76,5 + 9,1 mL/min
(p<0,06).

Separate GFR for kidney with cyst(s) in unilateral
lesion tended to decreased and was 35,3 + 5,8 mL/min
(norm 45 — 65 mbL/min [20]). In the contralateral
kidney, there was a tendency for compensatory
increase in GFR (74,4 + 13,2 mL/min). The comparative
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30inblieHHs — 74,4 % 13,2 wmn/xB. [lopiBHANbHUIA
aHania pesynbraTtiB  AMHaMIYHOI  peHocuMHTUrpadii
B 3arnexHOoCTi Big 0gHOGIYHOro YM ABOBIYHOMO ypaXKeHHs
HUPOK HaBeaeHUn B Tabn. 2.

analysis of the results of dynamic renal scintigraphy
depending on unilateral or bilateral kidney lesion is
given in Table 2.

Tabnuus 2. MapameTpu OPCI 3 ®"Tc-MDP y XBopuMX 3 KICTO3HUM ypaXKeHHsiM (M = m)
Table 2. Parameters of dynamic renal scintigraphy with *"Tc-MDP in patients with cystic lesion M £ m)

BiYHiCTb KICTO3HOrO YpaXXeHHS HUPKK
Mapametpu APCI Laterality of cystic kidney lesion XBOpi Ha paK HUPKK
Parameters of dynamic OpnHOBIYHE ypaXKeHHS [1BOGiYHE YpaKeHHs Patients with kidney cancer
renal scintigraphy Unilateral lesion Bilateral lesion (n=20)
(n=4) (n=4)
CraHpaptusosaHa LLUK®, mn/xs .
Standardized GFR, mL/min 899128 76591 92.1£186
Tmax, xB / Tmax, min 47+0,3 55+0,4 5205
E, % 489+75 27,5+6,5* 51,8 +10,1
AcumeTpis, BigH. oa. 13402 19+03* 12401
Asymmetry, relative value e e e

lMpumimka:

CTaTUCTUYHO 3Ha4yLla Pi3HNLA MiXX OQHOBIYHMM Ta ABOGIYHUM KICTO3HUM YPaXKEHHSIM 3a kpuTepiem MaHHa—YiTHi:

*—p <0,06;

** — p < 0,05; Mix xBOpMMK 3 OQHOBIYHMM KICTO3HUM YpaXXEHHSM HUPOK Ta XBOPUMMW Ha pak H1pku p > 0,15.

Note:

Statistically significant difference between unilateral and bilateral cystic lesion according to the Mann-Whitney U test:

* — p<0,06;

** — p<0,05; between patients with unilateral cystic kidney lesion and kidney cancer p>0,15.

Mpn ABoGiyHOMY ypaxeHHi posginbHa LUK® mana
3aranbHy TEHAEHUi0 0 YMNOBINbHEHHS SK B HWPLI, ypa-
KEHiN BiNbLUIOK KINMbKICTIO KICT, TaK i B HUPLI, YpaxeHii
MEHLUOK KinbkicTio. B 6inbw  ypaxeHin Hupui LLIK®
BMEBHEHO YNOBiNbHIOBanach i cknagana 33,8 + 7,2 mn/xs.
B MmeHw ypaxeHin Hupui okpema LWK®D Takox 3men-
wyBanacs i cknagana 39,5 + 11,9 mn/xs.

Yac makcumansHoro HakonuyeHHs POl mas nuwe
TeHOEeHUil0 A0 MOripLWeHHs | BiporigHO He Biapi3HABCS
Bil HOpManbHUX 3HaYyeHb, WO CBigYMNoO npo 36epe-
XEHHSI BHYTPILLHBOHMPKOBOro TpaHcnopty P®l1, Hesa-
NEeXHO Bif CTyneHs ypaxeHHs. Tak, Tmax npu ogHobiu-
HOMy ypaxeHHi cknagaB 4,7 + 0,3 xB, a npu ABOGIY-
Homy — 5,5 £ 0,4 xB.

Y XxBOpuX 3 OAHOGIYHMM ypaKeHHSM B YypaxKeHii
Hupui BigcoToKk BuBedeHHA POl go 20 xBunuHu
focnigpkenns (E,)) mMaB TeHAEHUilo A0 YNOBiNbHEHHS
maiixe Ha 30% Big Hopmu — 48,9 + 7,5%. MNpn aBoGIY-
HOMY YpaXKeHHi TeHAeHUis [0 YNoBiflbHEHHS MiaBK-
wunack mamke Ha 50% — 27,5 + 6,5%.

AbconioTHa  acumeTpis  BKkIodeHHss PO npu
0AHOGIYHOMY ypaXKeHHi Mana TeHAeHLUilo OO 3POCTaHHS,
npu ABOGIYHOMY ypaxkeHHi acumeTpis 36inbliyBanach
maiixke Ha 50%, wo moxe OyTM noe’sisaHo i3 3aru-
Gennto napeHxiMu HUpkK. [okasHUKM acumeTpii npu
ogHobiuHoMy ypaxeHHi cknamm 1,3 = 0,2; npu gBobiy-
Homy — 1,9 £ 0,3 (p < 0,05).

OTpumaHi aaHi cBigyaTb Npo noripleHHs dinsTpa-
LiiMHO-eKCKPEeTOPHOI 34aTHOCTI HUMPOK Yy NPsIMin 3anex-
HOCTi Bif, CTYNEHs YPaxXeHHS HUPKWU/HUPOK KiCTO3HUM
npouecoM. Ane pfesiki MOKasHWKM Bunaganu i3 3a-
ranbHoOi TeHAeHUii 36iNblUeHHA YW 3MEHLLEHHs, Lo
HaryacTille MOB’A3aHo i3 PO3BUTKOM MNPOLIECY KOMMEH-
cauii KoHTpanaTtepanbHOI HWPKKU, NOripeHHAM (YHKLUT
B HUPL, ypakeHil kicTamu Npy 0AHOBIYHOMY YpaXKeHHi.

MopiBHAHHA pesynbraTiB APCIT xBopmx Ha pak HUPKK
3 OAHOGIYHUM KICTO3HMM YypaxeHHsM (Tabn. 2) cBia-
UNTb, WO TeHAEeHUis noripweHHst dyHKUii HMpok Oyna

In bilateral lesion, the separate GFR had an overall
tendency to decrease both in the kidney with a bigger
number of cysts and in the kidney with a smaller
number of cysts. GFR steadily decreased in the
more damaged kidney and was 33,8 + 7,2 mL/min.
In the less damaged kidney, GFR also decreased
and was 39,5 + 11,9 mL/min.

The time of maximal accumulation of the radio-
pharmaceutical only tended to decrease and did not
significantly differ from normal values, thus indicating
preservation of internal kidney transport of the radio-
pharmaceutical regardless of severity of the lesion.
Indeed, Tmax in unilateral lesion was 4,7 + 0,3 min,
in bilateral lesion — 5,5 + 0,4 min.

The percent of extraction of the radiopharma-
ceutical by minute 20 of the examination (E,;) in
patients with unilateral lesion tended to decrease
almost by 30% of normal value — 48,9 £ 7,5%. In bilateral
lesion, this tendency increased by almost 50%:
27,5 £ 6,5%.

Absolute asymmetry of fixation of the radio-
pharmaceutical in unilateral lesion tended to increase,
in bilateral lesion asymmetry increased by almost 50%
which can be attributed to death of the kidney paren-
chyma. The values of asymmetry in unilateral lesion
were 1,3 + 0,2; in bilateral — 1,9 + 0,3 (p<0,05).

The obtained data indicate deterioration of filtering
and excretory capacity of kidneys closely connected
to the severity of kidney lesion with cysts. However,
some indicators did not increase or decrease, which
is primarily attributed to the development of contra-
lateral kidney compensation process and deterioration
of function in kidney with cysts in unilateral lesion.

The comparison of the results of dynamic renal
scintigraphy of kidney cancer patients with unilateral
cystic lesion (Table 2) shows that the tendency of
deterioration of kidney function was almost identical
to cystic formations. This can be primarily attributed
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NpUGMM3HO TOTOXHA KICTO3HWUM YTBOPEHHSIM. Lle B nepLuy
yepry Moxe OyTM noB’si3aHO i3 TUM, LWO npouecu
CTUCHEHHSI MapeHXiMU HUPOK OG’EMHUMW YTBOPEHHSIMU
CXOXi, i NPM3BOAATL 4O OOHAKOBMX HACTIOKIB.

OPCIT 3 ®"Tc-MDP, npoBefeHa y XBOpMX Ha 31o-
SKICHEe ypaXKeHHs1 HMPOK nokasana, wo npu PH cran-
paptusoBaHa LWK® mana TeHgeHUilo 0O YNOBIiNbHEHHA
i cknagana y xsBopux B cepegHbomy 92,1 + 18,6 mn/xs,
WO He3Ha4yHO BIApPI3HANOChb Big rPynu 3 OAHOBIMHUM
KICTO3HUM ypaxeHHsM — 89,9 + 12,8 mn/xB. Po3ginbHa
LUK® Ha HWMPKY 3 NYXAMHHUM ypaXKeHHsIM Marna TeHOeH-
Lito 4o ynoBinbHeHHA i cknagana — 39,3 + 3,8 mn/xs,
B HeypaxeHin Hupui — 60,1 £ 3,8 mn/xB.

OTpumaHi faHi BKa3dyloTb Ha MOripLleHHsa dinsTpa-
LLiNHO-EKCKPETOPHOi 34aTHOCTI HUPOK He 3anexHo Big
NoxoaXeHHs1 06’eMHOro npouecy. Ane aesiki NOKasHUKK
BUNadaloTb i3 3aranbHOi TeHAeHUil 30inblUeHHA 4n
3MEHLLEHHS, WO HanyacTille MOoB’A3aHO i3 PO3BUTKOM
npouecy KoMneHcauii KoHTpanaTeparnbHOI HUPKK, Morip-
WeHHAM YHKUIT B ypaxeHin Hupui npu opHobiy-
HOMY ypaxeHHi. Arne 3 4acoM BCE OAHO MOYMHAKTLCHA
npouecu gekomneHcauii. Lle ocobnueo nomitHo nig 4ac
aHaniszy acumetpii BkrtodeHHss POl y dyHKUiOHYo4y
napeHxiMy HUPOK, 3anexHo Big CTyMeHst nporpecy-
BaHHS npoLiecy.

Ha ppyromy etani BLCIT BukoHyBanacb oOcCTeo-
cumHTurpadisa 3 ®m"Tc-MDP 3 MeTolo 0BCTEXEHHS CTaHy
KICTKOBOI CMCTEMU Y XBOPUX HA paK HUPKW i KOHTPOMbHOT
rpynu 3 KICTO3HUM YpaxXeHHSIM HUPOK.

Mpu npoegeHHi OCI 3 ®"Tc-MDP y rpyni xBopux
3 KICTO3HMMMW YPaXeHHAMW HUPOK Oynu oTpumaHi Taki
pesynbrat. PiBHOMipHUIA posnogin P®I1 y kicTkax
crnocTepiraBcs y 2 naui€eHTiB, O3HAK YypaXeHHs1 BUSIB-
neHo He 6yno. Y 3 nauieHTiB Oynu 03Haku apTposiB
BENnuKknx cyrnobie. ¥ 3 — pgereHepaTvBHO-AUCTPOdIYHI
3MiHM xpebTa.

Mpu nepeuHHOMY obcTexeHHi meTtogom OCT y naui-
€HTIB OO0 BM3Ha4YeHHs MOBHOro pJiarHody 3a TNMx
Oynu BUsBREeHi 3MiHK, siki BinobpaxeHi B Tabn. 3.

to the fact that compression processes of kidney
parenchyma by space-occupying lesions are similar
and lead to the same consequences.

Dynamic renal scintigraphy with %™Tc-MDP that
was performed in patients with malignant kidney lesion
showed that standardized GFR tended to decrease in
kidney cancer and was 92,1 + 18,6 mL/min on average,
which was insignificantly different from the patients
with unilateral cystic lesion (89,9 * 12,8 mL/min).
Separate GFR for kidney with tumor tended to decrease
and was 39,3 + 3,8 mL/min, in non-damaged kidney —
60,1 £ 3,8 mL/min.

The obtained data indicate deterioration of filtering
and excretory capacity of kidneys regardless of the origin
of the lesion. However, some indicators did not increase
or decrease, which is primarily attributed to the deve-
lopment of contralateral kidney compensation process
and deterioration of function in kidney with cysts in
unilateral lesion. But decompensation processes still
begin with time. It is especially noticeable in the
analysis of asymmetry of the fixation of the radio-
pharmaceutical in the functioning kidney parenchyma
depending on the severity of disease progression.

At the second stage of multi-target scintigraphy,
osteoscintigraphy with *®"Tc-MDP was performed with
the aim of examination of skeletal system in patients
with kidney cancer and control group with cystic
kidney lesion.

After performing osteoscintigraphy with %°m"Tc-MDP
in the group of patients with cystic kidney lesion, the
following results were obtained: homogeneous distri-
bution of the radiopharmaceutical in bones was
observed in 2 patients, no signs of lesion were detected;
3 patients had signs of arthrosis of the large joints;
3 patients had degenerative-dystrophic changes
of the spine.

During primary osteoscintigraphy (before establishing
a complete diagnosis according to TNMx), we detected
the changes in patients which are given in Table 3.

Ta6nuus 3. Pesynstatn OCI™ 3 ¥ Tc-MDP y XxBopux Ha pak HUPKK Ta 3 KICTO3HUM ypaxeHHsIM (M £ m)
Table 3. Results of osteoscintigraphy with ®*mTc-MDP in patients with kidney cancer and cystic lesion (M £ m)

CLMHTUrpadbiuHi 03HAKN YPAXEHHS KICTOK XBOpi Ha pak HUpKK XBOpi 3 KICTO3HVUM YpaxXeHHAM
HAHTATD L yp . Kidney cancer patients Patients with cystic lesion
Scintigraphic signs of bone lesion _ _
(n =20) (n=8)

PiBHoMipHUI po3nogin POl o 120% 2 2
Homogeneous distribution of the radiopharmaceutical up to 120%
HasiBHicTb HepiBHOMipHOrO po3noginy P®I, andysnuii, Ao 140%
Heterogeneous distribution of the radiopharmaceutical, 8 3
diffuse, up to 140%
HasiBHicTb HepiBHOMipHOro po3noginy P®I, BorHuwesuii, Ao 140%
Heterogeneous distribution of the radiopharmaceutical, 3 3
focal, up to 140%
HasBHicTb HepiBHOMIpHOro po3noginy P®r1, BorHuwesuin, noHag 150%
Heterogeneous distribution of the radiopharmaceutical, 5 0
diffuse, more than 150%
MHoXunHHO-BOrHMLLEBE YpaxeHHs / Multiple focal lesion 2
3aranom / Total 20

Tpeba Big3HauMTH, WO edekTMBHA [o3a OnpoMi-
HeHHs nauieHTiB kaTeropii ALl, 3rigHo 3 Hopmamu pagia-
uinHoi 6e3nekn Ykpaihm (HPBY-97, http://www.insc.gov.
ua/docs/nrbu97.pdf), gna gopocnmnx — 100 M3B Ha pik.
Llem daktop MOXHa BpaxoByBaTW ANA [0OOATKOBOrMo

It should be noted that the effective radiation
dose for adult patients of AD category according to
Radiation Safety Standards of Ukraine (http://www.
insc.gov.ua/docs/nrbu97.pdf) is 100 mSv per year.
This factor may be considered for additional limitation
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06MexeHHs1 MPOMEHEBOIO HaBaHTaXEHHS Ha MauieHTa,
sakoMy Oyoe npoBOAMTUCH LLEe MEeBHA KinbKicTb papio-
aKkTMBHUX pocnigpkeHb. Big opHiei npouegypu octeo-
cumHTurpadii 3 ®"Tc-MDP xBopuit oTpumye 2,9-4,0 m3B.
Big OPCI 3 ®"Tc-MDP xBopun otpumye 0,5-1,0 m3B
npyu aktusHocTi PPl 50-100 MbBk (B 3anexHocTi Big
Macu Tina nadienta). Axkwo OCI ta OPCIT npoBoguTn
OKpeMmo (B pi3Hi OHi), TO HaBaHTaXEHHS MOXe 36inbLun-
Tmca go 5 m3s. Cnig 3BepHyTM yBary N Ha NigBULLEHHS
3aranbHUX hiHAHCOBWUX BUTpAT Aep)KaBHMX KOLITIB Mpu
okpemMux gocnimpkeHHax APCI i OCI.

AHania oTpumaHux pesynbraTiB  6araTouinboBoi
cumHTUrpadii 3 ypaxyBaHHAM JaHuX niTepaTtypu
nokasas, LU0 Npu ocTeocuuHTUrpadii y xsopux Ha PH
HalyacTille MeTacTaTU4Hi BOTHULWA BM3HA4Yanuchb y
xpebusix, KicTkax Tasa, CTErHoBill Ta MNe4YoBil KicTKax,
pebpax i rpyaHuHi, WO He Cynepevvrno OaHuM fitepa-
Typu. Kpim Toro, npu OCI (npu HasfABHOCTI 3aTpUMKU
P®I B Hupkax Ginblue HiX 4epe3 roauHy) byna Mox-
NUBICTb BW3HAYEHHS SAKICHUX O3HAK YPaXKEHHS HUPOK:
acumeTpist BKMoYeHHs PO y HUpKK, 3MeHLeHHs1 abo 3
GinbleHHs cUMHTUIPadIYHUX PO3MIPIB HMPOK, BOTHU-
LeBo-HepiBHOMipHMI po3nogin POl y Hupkax, 3aTpum-
Ka npenapaTty y MWCKax HUPOK Ta MOEAHAHHS [OBOX
i Oinbwe o3Hak. BusHauyeHa kiHeTuka POl ceigunna
nNpo Mo4YaTKoBi KOMMEHCATOPHI MEeXaHi3Mu  HeyLUKOA-
KEHOi Hupkn. Ane pani  inbTpauiiHo-eKCKpeTopHa
3gaTtHicTb noynHana noripwysatucb. Lle ocobnueo
NOMITHO Nig4 4ac aHanisy acumetpii BkMYeHHA POl
Yy YHKUiOHYlOMY napeHXiMy HUPOK, 3anexHo Big
CTyneHs nporpecyBaHHs npouecy. OTpumaHi JaHi
CBigUMNU npo NOCTYMoBe MOripWeHHs insTpauinHo-
EKCKPETOPHOI 30aTHOCTI HMPOK, He3anexHo Big noxod-
XeHHst o6’emHoro npouecy. Kpim Toro, Taki 3miHu Gynu
6e3nocepeiHbO MOB’sI3aHi i3 3aCTOCOBaHUM fliKyBaHHAM
i YacoMm siK camoro po3BWUTKY Mpouecy, Tak i 4Yacom
nicnsinikysanbHOro nepiogy, Wo Hagani notpebye
GinbLU peTenbHOro aHaniay.

IHWe 3ayBaxxeHHs MOB’A3aHO 3 TUM, LIO XBOPUM
Ha pak Hupkn BLICIT noBvHHa NpoBOAMTUCHL HE TiflbKu
y 3B'\I3KYy 3 BULIEHABEAEHWMM KOMEHTapiaMu, a 3a
HeOoOXiOHICTIO BM3HAYeHHs1 CTaHy KOHTpamnatepanbHOi
YMOBHO 3[0POBOI HUPKWU, OCKIMbKW MPiOPUTETHUM MeETO-
OOM nikyBaHHA € BuaaneHHsi ypaxeHoi. Lle ocobnueo
BaXXNIMBO B nepegonepauiiHmi nepiog. pu MOHITO-
PUHTY €OMHA HUPKA € KPUTUYHUM OpraHoM W TaKoX
BMMarae niaBULLIEHOT yBarM Ha piBHi KOHTPOMO MOsiBU
BTOPWMHHMX OHKOIMOFYHMX ypaxeHb. BuknageHe Bulie
3yMOBMOE pekomeHaauito BHeceHHst BLICIT B npoTokonu
060B’A13k0BOr0 0OCTEXKEHHS NALEHTIB 3 pakoM HUPKW.

Y pasi KOMNNEeKCHOI AiarHOCTUKM (OYHKUIOHaNbHOro
CTaHy HUpOK, 30kpeMa y xBopux Ha PH, Bubip Hedpo-
TponHoro POl 3anexuTb Big KniHiYHOI 3agadi 1 ocob-
nuBocTei nepebiry naTonoriYyHMx MpoLeciB y navujieHTa.
B Toin xe uvac, **"Tc-cbocaT MOXHA BBaXkaTu MOBHO-
LiHHUM HedpOTpONHMM NpenapaToM, SKUA NpU PiBHUX
dakTopax BMMAMBY HE MOCTYMAaeTbCA Yy [AiarHOCTWY-
HiM LiHHOCTI CyTO HedpoTponHMM npenapaTtam, Takum
Ak ¥"Tc-EC, ®"Tc-MAGS, *"Tc-DTPA, *"Tc-DMSA.
Haenaku, npenapatam *mTc-cpoccpaTt Bnactmea Ginblua
iHdbopmaTtusHicTb npu npoBegeHHi OPCI y nauieHTiB
3 eauHOK Hupkow [21]. Takum 4mHOM, npusHadaTm
OPCI 3 PO, sukntovatoum *°mTc-cpocdbaTt, OouinbHO
TiNbkM B TUX Bunagkax, skwo OCI Bumarae npoBeneH-
HA AMHaMIYHOro OOCHIAXEHHS, MpU SKOMY B AiNsHKY
JeTekTopa ramma-kamepy He noTpannsaTb Npoekwi

of radiation exposure of the patient who will have to
undergo a certain number of radiological examinations.
The patient receives 2.9-4.0 mSv from one osteo-
scintigraphy with %®™Tc-MDP and 0.5-1.0 mSv from
dynamic renal scintigraphy with *mTc-MDP, with activity
of the radiopharmaceutical of 50-100 MBq (depending
on the patient's weight). If osteoscintigraphy and
dynamic renal scintigraphy are performed separately
(on different days), the radiation exposure can increase
up to 5 mSv. Attention should also be paid to the
increase in total expenses of state funds when osteo-
scintigraphy and dynamic renal scintigraphy are
performed separately.

Taking into account literature data, the analysis
of the obtained results of multi-target scintigraphy
showed that metastatic foci were predominantly
detected in vertebrae, pelvic bones, femoral and
shoulder bones, ribs and sternum in osteoscintigraphy,
which did not contradict literature data. Moreover,
during osteoscintigraphy (provided that retention time
of the radiopharmaceutical in kidneys was more than
an hour), it was possible to determine qualitative
signs of kidney lesion: asymmetry of the fixation of
the radiopharmaceutical in kidneys, decrease or
increase in scintigraphic size of the kidneys, focally
heterogeneous distribution of the radiopharmaceutical
in kidneys, retention of the radiopharmaceutical in renal
pelvises, and combination of two and more signs.
The observed movement of the radiopharmaceutical
indicated initial compensatory mechanisms of the non-
damaged kidney. However, filtering and excretory
capacity began to deteriorate. It was especially
noticeable when analyzing the asymmetry of the
fixation of the radiopharmaceutical in the functioning
kidney parenchyma, depending on the severity of
disease progression. The obtained data indicated
gradual deterioration of filtering and excretory capacity
of kidneys regardless of the origin of the expansive
process. In addition, such changes were directly linked
with the treatment and time of development of this
process, as well as duration of post-treatment period
which requires a more careful analysis.

Another remark is attributed to the fact that kidney
cancer patients should undergo multi-target scinti-
graphy not only for the abovementioned reasons but
also when it is necessary to determine the condition
of nominally healthy contralateral kidney because
the top-priority treatment method is removal of the
affected kidney. It is especially important during the
presurgical period. During the follow-up observation,
the remaining kidney is a critical organ and also
requires greater attention to control the development
of secondary oncological lesions. The abovementioned
substantiates the recommendation to implement
multi-target scintigraphy into the protocols of obligatory
examination of kidney cancer patients.

Of course, the selection of renal imaging radio-
pharmaceutical in comprehensive diagnosis of func-
tional capacity of kidneys, including kidney cancer
patients, depends on clinical case and peculiarities
of course of pathological processes in the patient.
At the same time, 99mTc-phosphates can be consi-
dered appropriate renal imaging agents that have no
lower diagnostic value under equal influence factors
than purely renal imaging agents, such as *"Tc-EC,
SOmTc-MAG3, *mTc-DTPA, *™Tc-DMSA. On the contrary,
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cepusi, HUPOK, CEYOBOrO Mixypa, Y4 Yy BUNaAOKy
LinecnpsiMoBaHOi HeOoOXiAHOCTI BMBYEHHSI CEKpeTOopHOT
30aTHOCTI HUPOK YW KINbKOCTI KUTTE3QATHOCTI NapeH-
ximu. Ane B ocTaHHix Bunagkax OPCI 3 **"Tc-cbocdar
ak ertan BUCI moxe Hagatm popgatkoBy iHcbopmauito
Npo OyHKLiOHaNbHWI CTaH HUPOK.

BUCHOBKMU

Mpu 3noskicHOMy npoueci B HMpLi npoBedeHHs Ga-
raTouinboBoi cumHTUrpagii 3 *mTc-MDP (dbocdaTtamu)
OO3BONSE OUIHUTWU  (PYHKUiOHaNbHY 3A4aTHICTb  HUPOK
He ripwe 3a cneundiyHi PPIT HUPKOBOI KiHETMKW. PeHo-
CUMHTUrpadia Hagae 06’eKTUBHY OUiHKY CTaHy (OyHKLo-
HanbHOiI 3gaTHOCTi y xBopux Ha PH Ha Bcix etanax
BCTAHOBMEHHSA [AiarHo3y i NpOBeOEeHOro  IikyBaHHS.
3actocyBaHHa nocnigoBHoOi komGiHauii OPCI i OCI
OO3BONSE  3MEHLWYBATU MNPOMEHEBE  HaBaHTaXKEHHA
Ha nauieHTa, Ha BiOMiHY Big OKPeMOro NpPOBEAEHHS
[BOX [JOCrigpKeHb ANSA BUABMEHHSA MeTacTasiB i BU3Ha-
YeHHS DYHKUii HUPKW/HWMPOK. Tex came CTOCYETbCS
i eKOHOMIYHOI BMrogu Ta BUKOpWCTaHHA rpowwen HC3Y
(HauionanbHa cnyx6a 3gopos’s Ykpainu). BigHocHo
[OiarHOCTMYHOI  3HAYyLWOCTi KOMGIHOBAHOrO AOCHImKEH-
HA MOXHa 3pobWUTM BMCHOBOK, WO aHani3 KiHeTuKK
OCTEOTPONHMX pagiocdapmnpenapartie B  ocepepkax
ikcauii ypaxeHux KiCTOK Npu CTafiloBaHHi AiarHosy
Hafjlae MOXIMBICTb CBOEYACHOMO i AOCTOBIPHOro BCTa-
HOBIEHHS AINAHOK BTOPWHHOIO YLUKOXEHHS KIiCTKOBOI
CUCTEMW | OAHOYACHOI OUiHKM (OYHKLiOHamNbHOI Cnpo-
MOXHOCTi  HUpKU/HMpOK.  OcTeocuuHTurpacbis Hagae
MOXIMBICTb BCTAHOBUTW MICUS | KiNbKICTb BTOPUHHUX
ypaxeHb KICTOK MNpu 3MOSAKICHOMY YPaXXEHHi HUPKX
HabaraTo paHile 3a KniHi4YHi NPOSABU i PEHTreHOMNOriYHy
cemiotuky. Metognky BLCI HeobxigHO pekomeHayBaTh
ONs BHECEHHs B MPOTOKOMM OOCTEeXEHHs nauieHTiB
3 PaKOM HUPKW.
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%mTc-phosphates are more informative in dynamic
renal scintigraphy of the patients with one kidney [21].
Thus, prescription of dynamic renal scintigraphy with
radiopharmaceutical excluding 99mTc-phosphates is
appropriate only in those cases when osteoscintigraphy
requires dynamic examination during which the pro-
jections of heart, kidneys, and bladder are not in the field
of view of the gamma-camera detector, or in case
when it is necessary to examine secretory capacity of
kidneys or functioning of the parenchyma. However, in
the latter case, dynamic renal scintigraphy with
®mTc-phosphate, as a stage of multi-target scinti-
graphy, can provide additional information about
functioning capacity of kidneys.

CONCLUSIONS

Performing a multi-target scintigraphy with *mTc-MDP
(phosphates) in malignant process in the kidney allows
the functional capacity of the kidneys to be assessed
no worse than the specific renal imaging radiopharma-
ceuticals. Renal scintigraphy makes it possible to
objectively assess the functional capacity of kidneys
in kidney cancer patients at all stages of diagnosis
and treatment. The use of subsequent combination
of dynamic renal scintigraphy and osteoscintigraphy
allows radiation burden on the patient to be reduced
in contrast to the cases when two examinations are
performed separately to detect metastases and assess
the function of kidney/kidneys. The same applies to
economical benefit and use of the funds of the National
Health Service of Ukraine. As for diagnostic significance
of the combined examination, the analysis of the kine-
tics of the osteotropic radiopharmaceuticals in the
centers of fixation in affected bones gives an opportu-
nity to timely and accurately determine areas of secon-
dary lesion of the skeletal system when staging the
diagnosis and simultaneously assess functional capacity
of kidney/kidneys. Osteoscintigraphy makes it possible
to determine location and number of secondary bone
lesions in malignant kidney lesion much earlier than
clinical signs and radiological semiotics. The method
of multi-target scintigraphy should be recommended
to be implemented into the protocols of examination
of kidney cancer patients.
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nepCﬂeKTMBM NOAGAbLUMX AOCAIAXEHD

BpaxoBytoun HeykniHHE 3pOCTaHHsi 3aXBOPHOBAHOCTI Ha pak,
BMHMKAE HEOOXiAHICTb B noparnblloMy YAOCKOHAaNEeHHi anro-
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Prospects for further research

Taking into account the increase in the incidence of kidney
cancer, there is a need for further improvement of radiological
research algorithms in cancer diseases of various localiza-
tions. The introduction of multi-target radionuclide examinations
into clinical practice allows the radiation burden on the patient,
the time for diagnostic measures, and the cost of such
examinations to be reduced. In addition, the ability to deter-
mine the functional capacity of the kidney makes it possible
to determine the effect of chemotherapy on the condition of
the remaining, potentially healthy kidney. This can affect the
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Lle moxe BMAMHYTM Ha KOPEKUi0 NiKyBaHHS,
XKWUTTA NauieHTa i NOKpaLLEeHHS SIKOCTi MOT0 XUTTS.
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correction of treatment, the prolongation of the patient’s life,
and the improvement of his life quality.
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