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POJIb TPUPA30BOI OCTEOCIHIUHTUTPA®IT ITPU
EHJIOITPOTE3YBAHHI KYJIBIIIOBUX I KOJITHHUX
CVYTJIOBIB YYACHUKIB JIIKBIJIAIIIT HACJIIJIKIB ABAPII
HA YOPHOBWJIBCHKIN ATOMHIN EJTEKTPOCTAHIIIT

MeTa: BU3HauMTM fiarHoCcTUYHY ponb TpudasoBoi octeocumHTurpadii (3-¢d OCl) y paHHbOMY NporHo3yBaHHi napaeH-
AONPOTE3HUX YCKNAAHEHb KYbLWOBUX i KOMiHHKUX Cyrno6iB yyacHukiB nikBigauii Hacnigkis aBapii Ha YAEC.
Marepian Ta meToam. Y 75 nauieHTiB 40n0BiYOi CTaTi, AKi 6panu yyacTb y NikBigauii Hacnigkis aBapii Ha YAEC 3 ypa-
KEHHAMM KyNbLOBUX i KONiHHMX cyrno6ie pi3Horo reHesy, metogom 3-¢ OCI gocnigxkeHo paaioHyKNiAHT KiIHETUYHI Na-
paMeTpy BK/OYEHHs Ta po3noginy pagiodapmnpenapary (P®M) B ginfHKax ywkomKeHUx cyrnobis.
Pe3ynbTatu. BcTaHOBNEHO, WO 00YMCIEHHS KiNbKICHUX NOKA3HWKIB KiIHETUKM iHAMKATOpa Ha pi3Hux eTanax 3-¢ OCr
L03BOJINIO BU3HAYMTM CTAaTUCTUYHO AOCTOBiIPHI BiAMIHHOCTI METAaOONTYHMX 3MiH NPU BOTHULLEBUX YPAXKEHHSAX B Cyr-
N060BUX CTPYKTYpax. TUM caMUM NiaBUILEHO ANDEPEHLiHO-AiarHOCTUYHI MOXIMBOCTI pafioHyKNifHOro MeToay obc-
TEXXEHHS XBOPUX NMpPU eHAONPOTE3yBaHHI KyNbWOBMX i KONiHHUX cyrnobiB.
BucHoBku. KiHeTuka octeotponHux PO B ocepepkax dikcauii ypaxeHUX KyNblOBMX i KOMiHHUX Cyrno6is npu
iHdeKLiHO-3ananbHMX NPOLEecax XapaKTePU3YETbCA NEpPeBaXaHHAM peTeHLii Ta IMTOMOro HaKONWYEHHs npenapary
B paHHiit cTaTuyHiin dasi i BigcTpoyeHiii ctatnyHiii dasi 3-¢d OCI nopiBHAHO 3 BorHuiwamu dikcauii PO npu gedop-
MYIOUYMX OCTE0APTPO3aX, WO KOPENIOE 3 BiAMIHHOCTAMMU AeCTPYKTUBHO-PENAPATUBHUX MPOLECIB Y HUX.
KntouoBi cnoBa: octeocymHTUrpadis, eHaonpoTe3yBaHHsA, KyNbWOBi Ta KONiHHI cyrnobu, pagiodapmnpenapar.
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The role of three-phase bone scintigraphy in arthroplasty of hip and knee

joints of clean-up workers of Chornobyl accident
Objective. The objective of the work to determine the diagnostic role of the three-phase bone scintigraphy (3-F BS)
in the early prediction of paraendoprosthetic complications of the hip and knee joints of the participants in clean-
up workers of Chornobyl accident.
Material and methods. The 3-F BS method were investigated the radionuclide kinetic parameters of the inclusion
and distribution of radiopharmaceuticals (RF) in damaged joints in the 75 male clean-up workers.
Results. It was established that calculating the quantitative indices of kinetics of the drug at various stages of the
3-F BS allowed to determine statistically significant differences in metabolic changes in focal lesions in articular
structures. Thus, the differential diagnostic capabilities of the radionuclide method of examination of patients with
arthroplasty of the hip and knee joints are elevated.
Conclusions. The kinetics of osteotropic RF in the foci of fixing the damaged hip and knee joints in the infectious
and inflammatory processes is characterized by the predominance of retention and specific accumulation of the
drug in the early static phase and the delayed static phase of the 3-F BS compared with the centers of fixation of RF
in deforming osteoarthroses, which correlates with the differences in destructive- reparative processes in them.
Key words: bone scintigraphy, arthroplasty, hip and knee joints, radiopharmaceuticals.
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BCTVYII

B ocrtaHHi gecaTtupiuus HabyBa€ 3HAUYHOI aKTyaJbHOCTi
MUTAHHS 3aXBOPIOBAHOCTI Ha AUCTPOdiUYHO-AereHapTUB-
HY MaTOJIOTiI0 KYJIBIIIOBUX i KOJIHHUX CYTJIO0iB yUaCHUKIB
JIIKBifalii HacJTiaKiB aBapii Ha YOpHOOMIBCHKil aTOMHIl
enexktpoctaHiii (YAEC) [1, 2]. Lle nops’sa3aHo, Mo-Tep-
e, 3 iHTeHCHU(IKaIli€El0 CTaTUYHOTO HAaBaHTAaXKEHHs Ha
JaHi cyraobu, mo-Apyre, — 3 HEraTUBHUM BIUIMBOM
iOHI3YI0YOTO BUITPOMIHIOBAaHHS Ha KiCTKOBO-XPSIIIOBUIA
arapar, a TaKOX IOTipIIeHHIM aeMorpadiyHoi cuTyallii B
VYKpaiHi Ta 30iIbLIEHHSIM YaCTKU OCiO MEHCIHOro BiKY,
SIKi CKJIaZaloTh OCHOBHMI MacHB XBOPUX 3 YPaKEHHSIMU
KyJIBIIIOBUX i KOJTiHHUX cyrio6iB [1, 3].

TorajnbHe eHAOINPOTE3yBaHHSI € PEBOJIOLIEI0 B JIiKY-
BaHHI JIeTreHepaTUBHO-INCTPOPIYHNX 3aXBOPIOBAHB i
TpaBM KYJBLIOBUX Ta KOJIHHMUX CYTJI00iB. 3aBOSIKM 1IbO-
MY METONIy JiKyBaHHs, XBOpi IIBUIKO BiTHOBIIOIOTH
Mpaue3naTHICTh i MOBEPTAIOTHCS 10 TIOBHOLIIHHOTO XKUT-
T [4]. Enmompore3yBaHHSI KYJIBIIOBUX Ta KOJIHHUX
CYTJI00iB MpH iX MATOJOTiIUHIM HEeCcTaOiMbHOCTI € aKTy-
aJbHUM IPOBITHUM METOIOM OPTOMEAWYHOI KOPEKIIii,
110 JO3BOJISIE 3HAYHO MOKPALIMTU SIKiCTb XMTTS [3].
IHTeHCHMBHUIT pO3BUTOK €HIOIPOTE3yBaHHS KYJIbIIOBUX
Cyryo0iB, MOpSa 3 BMCOKMM peadilliTaliiHUM IO-
TEHLiaJIOM OaHOi orlepallii, CyIpOBOIXKYEThCS 30iJb-
IIIEHHSIM KiUJIbKOCTI BUMOAIKiB INMMOOKOI iHGeKIil B
JUISIHL XipypriYHOIro BTpyYaHHsI, 110 CKJIAAa€, 3a JaHU-
MM BITYM3HSIHUX i 3aKOpAOHHUX aBTOPiB, Big 0,3 no 1 %
MpU NTEPBUHHOMY €HIOIPOTE3yBaHHi, Ta Oiiblue 4 % —
npu pesisiitHomy [6, 7]. JIikyBaHHS iH(MEKUIMHUX YCK-
JIaIHEHb ITiCJIsl 3a3HaYEHUX oIlepaLiil — mpolec TpuBa-
JIMi, 110 IOTpeOdye 3acTOCyBaHHSI JOPOTrMX MeauKa-
MEHTIB i MaTepialiB [8].

IIuTaHHs AiKyBaHHS NALi€HTIB, Y IKMX PO3BUHYJIOCH
napaeHIOIIPOTEe3He YCKIIATHEHHS TiC/Is eHI0IpPOTe3y-
BaHHS KYJBIIOBUX Ta KOJIHHUX CYIJI00iB, i Hagali 3a-
JIMIIAIOTHCS aKTyaJbHOIO TEMOIO JJIST JUCKYCil cepen
¢axiBuiB. Panime 6yi10 abCOMIOTHO HENPUITYCTUMUM
iIMIIJTAHTYBaTHU EHIOIIPOTE3 B ypaxXeHy iH(eEKIIieo
IinsgHKy [1]. OgHak po3BUTOK PO3YMiHHS CENTUYHOTO
MpoLieCy, OB’ SI3aHOTO 3 iMITJTAHTAMM, a TAKOXK MPOorpec
Yy XipypriuHii TexHiui 3poOMIM MOXJIMBUM YCITillIHE
eHJOIPOTe3yBaHHSI B JaHUX YMOBaX. binblIicTh Xi-
pypriB 3roJiHi, 1110 BUAAJIEHHS KOMIIOHEHTIB €HI0TIPO-
Te3y Ta peTesibHa XipypriuHa oOpoOKa paHM € BaXKiu-
BUM €TanoM JliKyBaHHsI XBOporo [5, 7]. OgHak 3 NpuBO-
Jly TOro, SIKUi 3 iHCTpyMEHTAJIbHUX METOMiB € Haii-
OiNbII €(heKTUBHUM Y PaHHIM NiarHOCTUIII TOCTPUX Ta-
pPaeHIONPOTE3HUX YCKIIAAHEHD MPU €HAONPOTE3yBaHHI
KYJbILIOBUX Ta KOJIHHUX CyrJI00iB i 10Ci HE iCHYE eaun-
HOI IYMKM.

INTRODUCTION

In recent decades, the issue of morbidity on the
degenerative-degenerative pathology of the hip
and knee joints of clean-up workers has been
acutely relevant [1, 2]. This is due, firstly, to the
intensification of the static load on the joints, and
secondly, with the negative effect of ionizing radi-
ation on the bone and cartilage apparatus, as well
as the deterioration of the demographic situation
in Ukraine and an increase in the proportion of
persons of retirement age who make up the main
massif patients with lesions of the hip and knee
joints [1, 3].

Total arthroplasty is a revolution in the treatment
of degenerative-dystrophic diseases and traumas of
the hip and knee joints. Due to this method of
treatment, patients quickly restore their ability to
work and return to full-fledged life [4].
Arthroplasty of hip and knee joints with their
pathological instability is an actual leading method
of orthopedic correction, which can significantly
improve the quality of life [5]. Intensive develop-
ment of arthroplasty of hip joints, along with the
high rehabilitation potential of this operation, is
accompanied by an increase in the number of
cases of severe infection in the field of surgical
intervention, which, according to domestic and
foreign authors, ranges from 0.3% to 1% at the pri-
mary arthroplasty bath, and more 4 % — with a
revision [6, 7]. Treatment of infectious complica-
tions after these operations is a long process that
requires the use of expensive medicines and mate-
rials [8].

The issue of treating patients who developed a
paraendoprosthetic complication after the hip and
knee arthroplasty is still a topical issue for discus-
sions among specialists. Previously, it was com-
pletely unacceptable to implant the endoprosthesis
in the affected area [1]. However, the development
of understanding of the septic process associated
with implants, as well as the progress in surgical
technique, made possible a successful arthroplasty
in these conditions. Most surgeons agree that
removal of the components of the endoprosthesis
and thorough surgical treatment of the wound are
an important step in the treatment of the patient
[5, 7]. However, as to which of the instrumental
methods is most effective in early diagnosis of
acute paraendoprosthetic complications during
arthroplasty of the hip and knee joints, there is still
Nno consensus.
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META

Bu3HaunTu AiarHOCTUYHY pOJib TPUMA30BOI OCTEOCLIMH-
turpadii (3-¢ OCI') y paHHROMY IIPOTHO3YBaHHI Tapa-
€HJIONIPOTE3HUX YCKJIaTHEHb KYJIBIIIOBUX i KOJIHHUX CYT-
JIOOiB yYaCHMKIB JIiKBimallii HacaiakiB aBapii Ha YAEC.

MATEPIAJI TA METOJIN

OCHOBHY TpYITy MIpeICcTaBlIeHOo 75 MalieHTaMu, sIKi Opain
y4yacThb y JikBinariii HacmiakiB aBapii Ha HAEC 3 ypaxkeH-
HSIMU KYJIBILIOBUX 1 KOJIHHUX CYIJI00iB Pi3HOrO IeHE3y,
YOJI0BIYOi cTaTi, BikoM Bif 17 go 85 pokiB. CepenHiii Bik
obcTexkeHux manieHTiB — (57,2 = 12,4) pokiB. 3araabHa
KIJTBKICTh OCi0 KOHTPOJIBHOI Tpynu — 42 Mali€eHTH, BIKOM
Bim 25 mo 73 pokiB, cepenHiil Bik — (58,3 £ 9,3) poxiB.
KoHTposbHY rpyny IpeacTaBieHO Mali€HTaMU, Y SIKMX
OyJIM BiICYTHi cKapry Ta KJIiHiYHiI CUMIITOMU, XapaKTepHi
IUTST ypakeHHSI KYJIBIIIOBUX i KOJTIHHUX CYIJI00iB.

VYcim nanientam 3-¢ OCI nmpoBoawiau 3a cTaHAApT-
HUM TIpoToKoJjioM [9, 10]:
> | etan — aHriorpadiuyna dasza (AD); mpoBoIMIaCh OfI-
pasy micas BHYTPIIIHbOBEHHOTO OOJIIOCHOTO BBEACHHS
600—800 MBbxk *"Tc-merunengibocdonary (*"Tc-
MDP);
>[I eranmn — paHHs cratnyHa dasza (PCD); BukoHysa-
JJachb B CTaTUYHOMY DPeXXUMi oapasy ITicjasl 3aKiHYeHHsI
300py AD, 36ip iHpopmalii mpotsirom 120 c;
> ]Il eramr — BigcTpoueHa cratuuHa ¢daza (BCD); mpo-
BoJaMIach yepe3 2 — 4 rop micis BBeaeHHs1 POI1, Buko-
HyBaJIaCh B CTATUYHOMY PEKUMI.

ITicist oTpuMaHHS 300paXkeHb Ta MPOBEACHHS CTaHIa-
PTHUX OTepalliif KOMIT I0TepHOi 00pOOKM JiaTHOCTUIHOL
iH(opMmallii, TpOBOAMUIM Bi3yaJbHY OILIHKY 30H, IO
JMOCTIIKYBaIUCh. JIUISTHKY JTOKali3yBaaucCh MepeBaXKHO
B MPOEKIisIX CTPYKTYP CYIJI000BUX KOMILUIEKCIB KYJIb-
1LIOBMX Ta KOJIIHHUX CYIJIO0iB, a TAKOX B MPOEKIIl MPOK-
CUMAaJIbHUX MUISHOK CTErHOBOI Ta BEJIMKOIOMIiJIKOBOI
Kictok. @opMa, po3mipu Ta iHTEHCUBHICTh Bi3yasizarlil
JTUTSIHOK BapiloBaJiM B LIMPOKMX Mexxax. [Ipupony Kox-
HOrO 3 OcepeiKiB OyJ10 UiTKO BU3HAUYEHO 3a pe3yJibraTa-
MU KJIiHiKO-iHCTpYMEHTAIbHUX (BUBYECHHS aHaMHE3y,
00’€KTMBHOTO CTaTycCy, JIJaDOpaTOPHMUX MaHUX) i MpoMe-
HeBUX (peHTreHorpagisi, KoMIl’'rtoTepHa Tomorpadis
(KT), ynerpasBykoBe mocmimkeHHs (Y3]l), MarHiTHO-
pe3oHaHcHa ToMorpadiss (MPT)) meTonis, miaTBepaKe-
HO MOBTOPHUMU CUMHTUTPAiYHUMU OOCTEKEHHSIMMU.
3 METOl0 aHaJli3y iH¢opMallil BCi BOTHUIA PO3IOAiIIEHO
Ha Tpynu, SKi po3TallyBajyd B IOPSIIKY HapOCTaHHS
iHTEHCUBHOCTI YIIKOJKE€Hb KiCTKOBOI TKAHWHM, arpe-
CHBHOCTI MaTOJIOTIYHMX 3MiH: 1-111a TpyIa — aBacKyJsIp-
HUI HeKpo3; 2-Ta rpyna — JepopMyrUnii 0CTe0apTpPO3;
3-Tg rpymna — MOCTTpaBMATMYHUI OCTeoapTpo3; 4-ta

OBJECTIVE

The aim of this work is to determine the diagnostic
role of 3-F BS in the early prediction of paraendo-
prosthetic complications of the hip and knee joints
of clean-up workers.

MATERIAL AND METHODS

The main group is represented by 75 clean-up
workers with lesions of hip and knee joints of dif-
ferent genesis, males aged from 17 to 85 years old.
The average age of the examined patients was
57.2 £ 12.4. The total number of control group
was 42 patients aged 25 to 73 years old, mean age
58.3 =+ 9.3. The control group was presented by
patients who had no complaints and clinical symp-
toms that were characteristic of lesions of the hip
and knee joints

For all patients, 3-F BS was performed accord-
ing to the standard protocol [9, 10]:
> Stage | — angiographic phase (AF); was per-
formed immediately after intravenous bolus injec-
tion of 600—800 MBq of ®™Tc-methylenediophos-
phonate (*"Tc-MDP);
> Stage II — Early static phase (ESF); was per-
formed in a static mode immediately after the AF
collection, the collection of information for 120 s;
> Stage III — deferred static phase (DSF); was
carried out in 2 — 4 years after the introduction of
ESFE was performed in static mode.

After receiving the images and performing stan-
dard computer diagnostic information processing
operations, they performed a visual assessment of
the investigated areas. The sites were localized
mainly in the projections of the structures of the
articular complexes of the hip and knee joints, as
well as in the projection of the proximal regions of
the femur and tibia. The shape, size and intensity
of the visualization of the plots varied widely. The
nature of each of the cells was clearly determined
by the results of clinical and instrumental studies
(anamnesis, objective status, laboratory data) and
radiation (X-ray, computer tomography (CT),
ultrasound (US), magnetic resonance imaging
(MRI)) methods confirmed by repeated scinti-
graphic examinations. In order to analyze the
information, all foci are divided into groups that
are arranged in order of increasing the intensity of
bone injury, aggressiveness of pathological
changes: 1st group — avascular necrosis; 2nd group
— deforming osteoarthrosis; 3rd group — post-
traumatic osteoarthrosis; 4th group — rheumatoid
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Ta6bnuusa 1
Po3nopgin yyacHukie nikeigauii aBapii Ha YAEC 3a nepBMHHUM AiarHo3om.
Table 1
Distribution of the ChNPP accident clean-up workers by the primary diagnosis.
I'pynu xBopwux / groups of patients A6coniotHe yucno / absolute number %
[Jedopmyioumii octeoaptpos / deforming osteoarthrosis 24 32,0
ABackynsipHuii Hekpo3 / avascular necrosis 16 21,3
PesmaroigHuii aptpuT / revmatoid arthritis 20 26,7
lMocTTpaBmMaTUyHUiA 0CTE0apTPO3 / post-traumatic osteoarthrosis 15 20.0
Ycboro / total: 75 100,0

rpylia — peBMaTOIMTHUK apTpuT. Po3momis xBopux 3a
MNEepBUHHUM AiarHO30M IIpeacTaBieHo y Tao. 1.

B koxHiil rpymni mnauieHTiB OyJa0 OOYUCIEHO
pamioHYKJiIHI TapaMeTpu BKIIOYEHHS i poO3Mominy
P®II y naTosoriyHux BOTHUIIAX:
> F — mmrome MakcuMajbHe HakornmieHHs1 P®DII B
ocepenky 3-¢ OCI;
> P — KoedillieHT BiTHOCHOTO HAKOIMMYEHHS B OCepe/l-
Ky 3-¢ OCIL;
> A — acumertpisg HakormmueHHs P®II mpu 3-¢ OCI' y
NaToJOriYHOMY BOTHMILI Ta CUMETPUYHIM HEYIIKOM-
SKeHIH MisTHII;
> [apaMeTpy KBa3uTiHiAHOI allpoKcHUMallii a3y piBHO-
BakHO1 KOHLIEHTpallii aHTriorpachiyHoi KpUBOi (2 — KyTO-
BT KoedillieHT; b — IMoyaTKoBa opauHaTa);
> Fx — noma mix anriorpagivyHo0 KpUBOIO;
> Ir — ingekc pereHiii (%).

st 00poOKU pe3ybTaTiB JOCHiIKeHb BUKOPUCTOBY-
BaJIU TTakeT cTaTUCTUYHUX rporpam IBM SPSS Statistics
Base v.22.

PE3VYJIBTATU TA OBI'OBOPEHHS

3rigHo 3 pe3ynbTraTaMy aHalli3y pagioHYKIiTHUX TTOKa3-
HukiB A®, PC® ta BC® Oyno BUSIBIEHO 3aKO-
HoMipHOCTi ¢ikcauii POI1 B guHaMIlli y NaTOJIOTIYHUX
ocepelnKkax Cyrao00BUX CTPYKTYp pi3HOI mpuponu. Tak,
MiABUIIIEHHST iHTEHCMBHOCTI KPOBOTOKY TIpH e(POpMYy-
IOUMX OCTeoapTpo3ax, MOCTTPaBMAaTUYHMX IIpoliecax i
peBMaroigHoMy aptputi B AQD BKasyBaJl0 Ha iHTEH-
cudikalio aprepiaJlbHOTO KPOBOIIOCTAaYaHHSI TaKMX
BOTHMIII BHACJiIOK aKTUBHOIO 3allajieHHs, BIUIMBY
iH(eKIiITHOTO areHTa abo MiABUILEHOI OCTEOJITUUHOL
akTuBHOCTI. [HTerpanpHa nepdysis AiISTHOK 3 JereHepa-
TUBHO-AUCTPOMIYHUMU 3MiHAMU i OCTEOHEKPO30M IIe-
peBUIIyBaja MOKAa3HUKU KOHTPOJLHOI I'PYyIU 3a paxy-
HOK TinmepeMii, TKaHMHHOIO HAaOpPSAKYy Ta BIJIUBY
MeaiaTopiB 3arajeHHs; y BOTHMILAX PEeBMAaTOIIHOrO
apTpUTy — KPOBOHANOBHEHHSI TKAHWH OyJ10 3HAYHO
OLIbIIMM 32 PaXyHOK IMiABUILIEHHSI IIPOHUKHOCTI CYI1H,

arthritis. Distribution of patients with primary
diagnosis is presented in the Table. 1.
Radionuclide parameters of inclusion and distri-
bution of radiopharmaceuticals in pathological
centers were calculated in each group of patients:
> F — Specific maximum accumulation of RF in
the area of 3-F BS;
> P — relative accumulation ratio in the area of 3-
F BS;
> A — asymmetry of accumulation of RF during
3-F BS in pathological center and symmetric
intact site;
> parameters of quasi-linear approximation of the
phase of equilibrium concentration of angiographic
curve (a — angular coefficient; b — initial ordinate);
> Fyx — area under the angiographic curve;
> Ir — retention index (%).
To process the received data, the statistical soft-
ware package of IBM SPSS Statistics Base v.22 was
used.

RESULTS AND DISCUSSION

According to the results of analysis of radionuclide
indices AF, ESF and DSEF, the patterns of fixation
of RF in dynamics in pathological cells of articular
structures of different nature were revealed. Thus,
increasing the intensity of blood flow in deforming
osteoarthritis, post-traumatic processes and
rheumatoid arthritis in the AF indicated an inten-
sification of arterial blood supply to such centers
due to active inflammation, the influence of an
infectious agent or increased osteolytic activity.
Integral perfusion of sites with degenerative-dys-
trophic changes and osteonecrosis exceeded the
control group’s parameters due to hyperemia, tis-
sue edema and the influence of inflammatory
mediators; in the foci of rheumatoid arthritis — the
blood filling of the tissues was significantly higher
due to increased vascular permeability, due to the
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BHACJIAOK Aii iH(MeKUidHMX areHTiB, aKTUBallil ¢ak-
TOpiB pe30pO1lii Ta CMUHTE3Y MiHEpaIbHUX KOMIIOHEHTIB,
aHTrioOreHesy.

BumuBanug P®II 3 pizHux 3a NprUpoaoIo AiISTHOK Ta-
KOX MaJIo CBOI BiIMiHHi pUCHU — TaK, aBaCKYJISIpHi oce-
penkd TMoBoAMIM cebe aHaJoTiyHO HOpMaJbHil
KICTKOBI# TKAHWHI, HE 3aTpUMYIOUM Npenapart. PeTeHl1iist
P®II nmigsuiyBagach nNpy MOCTTpaBMAaTUYHUX OCTEOA-
pTpo3ax i peBMaTOIMHMX apTpUTax, IO CBiTYMJIO TIPO
BUCOKY €KCTpaKIliliHy 31aTHICTb TAKUX OCEPeaKiB. AcCu-
MeTpis pikcauii POI1 y naTonoriyHoMy ocepeaxy Ta Cu-
METPUUHIN HEYIIKOIKEHIM MiJISTHIII TaKoX OyJa BUILOIO
ais 3-i i 4-1 rpyn BOTHMIL, IO CBiIUMIO Ha KOPUCTb
OiIbLl iHTEHCUBHOI 3aTPUMKHM TIperapaTy y HUX.

3 MeTOo0 BM3HAYEHHS JTOCTOBIPHOCTI BiZMiHHOCTEH
OTPUMAaHMX KiHETUYHMX ITOKA3HMKIB JJIsS OCEPEIKiB
pi3HOI Npupoar, OyJIO0 MpoaHaTi30BaHO CITiBBiAHOIIECH-
HS CTaTUCTUYHOI MMOBIPHOCTI iX pi3HMILI y TPy BOr-
HUIL, 110 AOCTiIKyBanuch. KoxeH mapameTp nopiBHIO-
BaBCsl 3 aHAJOTIUHMUM Y CBOIi rpymi. 3a pe3yabraTaMu
CTaTUCTUYHOTO aHaJli3y CJif 3a3HAaYWTH, IO aBacKy-
JISIPHi ocepenKku OOCTOBIPHO Bipi3HSUIMCh Bil BOTHMUILI
npu 1epOPMYIOUOMY i ITOCTTPAaBMATUIHOMY apTpO3i M-
1Ie 3a TOoKa3HMKaMHu iHAEKCYy peTeHIIil Ta acumeTpii
(dikcauii y BC®; B AP He Biamivaaoch CYTTEBUX
BiIMiHHOCTe M1 LMX Trpyn BorHuil. Ilapamerpu
aHriorpam apTpUTUYHUX BOTHUIIL] TAKOX HE MaJiu iCTOT-
HUX BiIMiHHOCTEH Bil iHILIMX OCePenKiB, OKPiM AiMSTHOK
npu peBMaroifHoMmy aptputi. Fx ming 4-i rpynu nmoc-
TOBipHO MepeBUIIlyBajia MOKAa3HUKU KOHTPOJIbHOI, 1-1Ta
2-ipyn Borau (p < 0,05); ipy mocTTpaBMaTUIHUX OC-
TeoapTpo3ax lieil MoKa3HUK, He3BaXaloul Ha BUCOKE Ce-
pelHE 3HAYEHHS, iCTOTHO HE BiApi3HSBCS Bil iHIIMX
ocepenKiB, 3a BMHSATKOM KOHTpOJbHOI rpynu. Ko-
edinieHT BimHOCHOTO HakonuueHHs PDOIT B AD Takox
MaB JIOCTOBIipHi BiIMiHHOCTI [JIsT peBMaTOIIHOIO apTpHr-
Ty TIOPiBHSIHO 3 KOHTPOJIbHOIO, 1-10 Ta 2-10 rpynaMu
ocepenkiB (p < 0,05). s 4-1 Ta ycix iHILIMX TPy J0C-
TOBIPHO BiIPi3HSUIMCH 3HAYEHHSI MATOMOTO HAaKOTIMYEH-
Hs1 POITy PCO (p < 0,05) Ta BC® (p < 0,05). Baxu-
BUM OYJ10 TaKOXX BU3HAUEHHS iHAEKCY peTeHI1Iil, 110 MaB
JMOCTOBIpHi BiIMiHHOCTi y BOTHMILAX 1e()OPMYIOUYOro i
MOCTTPaBMAaTUIHOI'O OCTEOAPTPO3Y, PEBMATOITHOTO apT-
pury (p < 0,05). Acumerpist HakormueHHs1 PDIT y maro-
JIOTIYHOMY BOTHHUII Ta CUMETPUYHIN HEYIIKOIKEHIl
ninsHi y BC® moctoBipHO Bigpi3HSIACh B yCiX IpyIiax,
KpiM 3-1 Ta 4-i rpyn Boruui. Lleit mokasuuk B AD cra-
TUCTUYHO JOCTOBIipHO OYyB BMIIMM MJISI PEBMaTOiZHOTO
aptputy, a y PCO — moka3HuUKM y Ipymnax Mix co0oio
CTAaTUCTUYHO HE€ Bilpi3HSAIMUCH. 3arajom, HaiOinabla
KiJIbKiCTh JOCTOBIPHO BiIMiHHUX ITOKA3HUKIB B YCiX TPb-
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action of infectious agents, activation of factors of
resorption and synthesis of mineral components,
angiogenesis.

The washing of RF from different sites by nature
also had its own distinctive features — so, the avas-
cular areas behaved similarly to normal bone tissue
without delaying the drug. The retention of RF was
increased in post-traumatic osteoarthrosis and
rheumatoid arthritis, indicating a high extractive
ability of such areas. The asymmetry of fixation of
RF in the pathological areas and the symmetric
intact site was also higher for the 3rd and 4th
groups of centers, which was indicative of the more
intensive drug delay in them.

In order to determine the reliability of the differ-
ences in the obtained kinetic parameters for cells of
different nature, the correlation of statistical proba-
bility of their difference in the groups of investigated
centers was analyzed. Each parameter was compared
to that of the same group. According to the results of
the statistical analysis, it should be noted that the
avascular areas differed significantly from the centers
in the case of deforming and post-traumatic arthrosis
only on the basis of indexes of retention and asym-
metry of fixation in the DSF; in the AF there were no
significant differences for these groups of centers.
The parameters of angiograms of arthritic centers
also did not differ significantly from other areas,
except for rheumatoid arthritis sites. Fx for the 4th
group significantly exceeded the indicators of the
control, Ist and 2nd groups of centers (p < 0,05); in
post-traumatic osteoarthrosis, this indicator, despite
the high average, did not differ significantly from
other areas, with the exception of the control group.
The coefficient of relative accumulation of RF in the
AF also had a significant difference for rheumatoid
arthritis compared with the control group, 1* and 2™
groups of areas (p < 0.05). For the 4" and all other
groups, the values of specific accumulation of RF in
ESF (p < 0.05) and DSF (p < 0.05) significantly dif-
fered significantly. It was also important to determine
the retention index, which had credible differences in
the centers of deforming and post-traumatic
osteoarthrosis, rheumatoid arthritis (p < 0.05). The
asymmetry of the accumulation of RF in the patho-
logical center and the symmetric intact section in the
AFF significantly differed in all groups except for the
3 and 4 groups of lesions. This indicator in the AF
was statistically significantly higher for rheumatoid
arthritis, and in the ESF, the rates in the groups were
not statistically different. In general, the largest num-
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ox (hazax BigMivajgach MiX BOTHHUIIAMU IPU pEBMa-
TOIIHOMY apTPUTi i AUISTHKAMU MPU aCENTUYHOMY HEK-
po3i Ta 1eopMyIOUOMY OCTE0apTPO3i, IPU LIHOMY OiTBIIT
iH(pOPMAaTUBHUMU BUSIBUJIMCH IMOKA3HUKU CTaTUYHMX
da3. INapamerpu AD Manu CyTTEBI BIIMiHHOCTI JIMIIIE Y
rpynax 3 MakCMMaJIbHO Pi3HUMU METaOOJiUHUMHU TIPO-
HecaMM — y aceNTUYHMX BOTHUINAX i BOTHUINAX IIPU
peBMaToinHoMmy aptpuTi. I[lizcymoByloun oTpumaHi pe-
3yJITaTH, MOXHA 3pOOMTU BUCHOBOK, IO OOYMCIICHHS
KIUTBKiICHUX IMOKa3HUKIB KiHeTukn P®DII Ha pi3HuMX era-
nax 3-¢ OCI mo3Bonmiao BUBHAYUTH CTATUCTUYIHO JTOC-
TOBipHi BiAMiHHOCTI MeTaO0OJIiUHMX 3MiH MPU BOTHUILIE-
BUX YPaXKEHHSX B CYIJIO0OBUX CTPyKTypax. TuM camum
OigBUIIEHO AW(epeHLiIMHO-1iarHOCTUYHI MOXJIMBOCTI
PamioHYKJIIHOTO METOLYy OOCTEeXXEHHSI XBOPUX MPU €H-
JOMPOTe3yBaHHI KYJbIIOBHUX i KOJIHHUX CYTI00iB.

3a pe3yJbTaTaMU aHaTi3y KiHETUYHUX ITOKa3HUKIB 3-(]
OCT po3pobiieHO pamioHYyKJIigHY moaeib «dual time-
point imaging» IMHaAMiKM BKJIIOUYEHHSI Ta PO3MOILILY
P®II npu cenTUYHMX i aceNTUYHMX YpPaKeHHSIX CYT-
J100iB (puc. 1).

3rifHoO 3 JaHOI MOJEJUII0, B paHHil cTaTUYHIiN (a3i
3-¢0 OCI' — cmocTepira€TbCs MOCTYIIOBE 3POCTAHHS
BiIcoTKy BKJIoueHHs i posnoainy PDII B nuctpodiyHo-
JleTeHepaTUBHUX Ta iH(EKIiiTHO-3amaIbHUX BOTHUIIAX.
ITigBrieHHS HAKOMUYEHHS iHAMKaTopa B iH(PEeKIiAHO-
3aITaIbHUX BOTHUIIAX i DUITHKAX Ae(POPMYyIOUOTo 0CTeO-
apTpo3y 00YMOBJIEHO ITiIBUILEHHSIM iHTEHCUBHOCTI KPO-
BoTOKYy B AM, 110 BKa3yBaJlo Ha iHTeHcUiKalilo ap-
TepiabHOIO0 KPOBOIIOCTAYaHHSI TAKMX BOTHUII, BHACII-
JIOK aKTUBHOTO 3aItaJIecHHI, BIUIMBY iH(MEKIiMHOTO areH-
Ta a00 MiIBUILEHOI 0CTE00JIACTUYHOI aKTUBHOCTI.

ber of significantly different indicators in all three
phases was observed between centers in rheumatoid
arthritis and sites with aseptic necrosis and deforming
osteoarthrosis, while static phases were more inform-
ative. The parameters of the AF had significant dif-
ferences only in the groups with the most different
metabolic processes — in aseptic centers and foci at
rheumatoid arthritis. Summing up the obtained
results, we can conclude that the calculation of quan-
titative indicators of kinetics of the RF at different
stages of the 3-F BS allowed determining statistically
significant differences in metabolic changes in focal
lesions in the articular structures. Thus, the differen-
tial diagnostic capabilities of the radionuclide
method of examination of patients with arthroplasty
of the hip and knee joints are elevated.

According to the results of the analysis of kinetic
indices of 3-F BS, a radionuclide model «dual time-
point imaging» has been developed for the dynamics
of inclusion and distribution of radiopharmaceuti-
cals for septic and aseptic disease of joints (Fig. 1).

According to this model, in the early static phase
of the 3-F BS — there is a gradual increase in the
percentage of inclusion and distribution of RF in
degenerative and degenerative and infectious-
inflammatory foci. Increasing the accumulation of
the indicator in inflammatory foci and areas of
deforming osteoarthrosis is due to an increase in
the blood flow in the AF, indicating an intensifica-
tion of arterial blood supply to such centers, due to
active inflammation, the influence of an infectious
agent or increased osteoblastic activity.

CynMHM
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septic arthrosis (acute phase)
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PucyHoK 1. PapioHyknigHa mopenb «dual time-point imaging» gAuHamiku BknoueHHAa Ta posnoainy POMN

NpU CENTUYHUX 1 ACENTUYHUX YPAKEHHAX Cyrnobis.

Figure 1. Radionuclide model «dual time-point imaging» dynamics of inclusion and distribution of radio-

pharmaceuticals for septic and aseptic disease of joints.
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Haii6inpln moka3oBMM BUSIBUBCSI aHasi3 MapaMeTpiB
BigcTpoueHoi ctatuuHoi ¢asu 3-¢ OCI' — uepe3 no0y
nicis BBeaeHHS PDII. 3a mannMu anamisy, mpu nedop-
MYIOUOMY OCTe0apTpo3i BigOyBajach IIBUAKA €JIiMi-
Hallisl pafgioJIoriyHOro iHAMKaTopa 3 MaToJOriYHOTo BOr-
HUIIA, Yy 3B’SI3Ky 3 aKTUBHUM BUMUBaHHIM POII,
BHACJIIOK 3HMKEHHS KPOBOIIOCTaYaHHSI TKAHWH IiJIsSTH-
KM — PETEHLINHUMI «IIpoBaj».

Cnig 3a3HaYUTH, 11O Y BOTHUILIAX PEBMATOIAHOIO apT-
pUTY, HABOAKM, CIOCTEPiraJoch MOCTYIOBE 3POCTAaHHS
BiJCOTKA HAKOMWYEHHSI iHAMKATOpa Y BOTHMILII, 1110 00Y-
MOBJIEHO iHTeHCU(iKalli€lo iHTerpaibHOI Tepdy3il mx
JIJISTHOK, 3@ PaxXyHOK ITiIBUILEHHS TPOHUKHOCTI CYIUH,
BHACIAOK Aii iH(hEeKUiiHMX areHTiB, aKTUBallil ¢ak-
TOPiB pe30pOllil Ta CUHTE3y MiHepaJlbHUX KOMIIOHEHTIB,
aHTioreHe3sy.

TakuMm yMHOM, 3a pe3yJbTaTaMU OLIHKU KiHETUYHUX
napameTpiB 3-¢ OCI paHHBOI i BiACTpOUEHOI CTaTUY-
Hux a3, LIUIIXOM aHali3y KPUBUX <«aKTHMBHICTb-4ac»
pagioHyKJigHOI Modeni «dual time point imaging» — y
MAaLiEHTIB 3 aCeNTUYHUM IIPOLIECOM, MOXJIMBE MPOBE-
IIeHHSI €HIOIIPOTe3yBaHHS 0¢3 pU3NKYy BUHUKHEHHS I1a-
paeHAOINPOTE3HUX YCKIaaHEHb. B Toit yac, sk npu giar-
HOCTYBaHHi CENTUYHOro IIpollecy — 3a JaHUMU
MiKpoOioioriyHoi Bepudikallii — B AUISHI Ypak€HOTO
CYIJI00y CIIOCTEpPIraeThCsl €KCHOHEHUialbHUI 3picT
KPYBOI pPamiOHYKJiIHOI MOJENi <«aKTUBHICThb-4ac».
INaienTam gaHoi rpyIu, 3 METOIO 3amo0iraHHs BUHUK-
HEHH$I IMILUIaHT-acoUiliOBaHUX YCKJIaJAHEHb, TOPEUYHO
OPOBOIUTU KYypC aHTHUOAKTepiaJbHOIrO JIiIKyBaHHS,
3rilHO 3 UYYTJIMBICTIO 30yAHMKA OO aHTUOIOTUKiB, 0e3
MPOBENECHHS €HIOMNPOTEe3yBaHHs Ha JaHOMY eTalli.

BUCHOBKU

3pocTaHHS MOKa3HUKIB apTepiaTbHOTO MPUTOKY Ta iHTET-
panbHO1 nepdysii nmpu 3-¢ OCI' yyacHuKIB mikBiganii
HacnigkiB aBapii Ha YAEC BinOyBaeTbcsd y BOTHMIIAX
rinepdikcanii POI1 npu iHdeKiliHO-3anaibHUX IIpOLIe-
cax, 3a paxyHOK iHTeHcH@iKallii B HUX OCTeO0JIaCTUIHOI
aKTUBHOCTI i aHTiOoreHe3y, y MOPiBHSIHHI 3 IereHepaTuB-
Ho-nucTpodiuHumMu ocepenkamu ¢ikcaitii POI1. Kine-
tkKa octeorporHux P®II B ocepenkax ikcalrii ypaxe-
HUX KYJbIIOBUX 1 KOJIHHUX CYIJIO0iB MpHY iH(MEKLiinHO-
3anajbHUX TIPOllecax XapaKTePU3YEThCS MepeBaXkKaHHSIM
peTeHLii Ta MMTOMOI0 HAKOMMYEHHS Mpernapary B paHHil
CTaTUYHiIN (asi i BiAcTpoueHilt cratnuHii daszi 3-¢ OCT’
nopiBHsIHO 3 Boruuiamu dikcarii POIT npu nedopmyro-
Y1X OCTE0apTPO3ax, 1110 KOPETIOE 3 BIIMiHHOCTSIMU JIeCT-
PYKTUBHO-penapaTMBHUX MpoueciB y HUX. IIpakTuuHe
3aCTOCYBaHHSI PalioOHYKIIiAHOI mMopaeni «dual time point
imaging» CIipUsiE paHHbOMY BUSIBJIEHHIO TapaeHI0Mpo-
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The most revealing was the analysis of the param-
eters of the delayed static phase of the 3-F BS — a
day after the introduction of RE According to the
analysis, in case of deforming osteoarthrosis there
was a rapid elimination of the radiological indicator
from the pathological focus, due to the active wash-
ing of the RE, due to the decrease in blood supply to
the tissues of the site — a retention «failure».

It should be noted that in the foci of rheumatoid
arthritis, on the contrary, there was a gradual
increase in the percentage of accumulation of the
indicator in the hearth due to the intensification of
integral perfusion of these sites, due to increased
vascular permeability, due to the action of infectious
agents, activation of factors of resorption and syn-
thesis of mineral components, and angiogenesis.

Thus, based on the results of the estimation of the
kinetic parameters of the 3-F BS of the early and
delayed static phases, by the analysis of the «activity-
time» curves of the radionuclide model «dual time
point imaging» — in patients with an aseptic process,
it is possible to conduct an arthroplasty without the
risk of paraendoprosthetic complications. While in
the diagnosis of the septic process (according to the
microbiological verification), an exponential growth
of the curve of the radionuclide model <activity-
time» is observed in the affected joint region. In
patients of this group, in order to prevent the occur-
rence of implant-associated complications, it is
appropriate to conduct a course of antibiotic treat-
ment, according to the sensitivity of the pathogen to
the antibiotics, without the arthroplasty at this stage.

CONCLUSIONS

The growth of arterial inflow and integral perfu-
sion indices at 3-F BS of clean-up workers — at the
centers of hyperfixation of RFP in infectious-
inflammatory processes, due to the intensification
of osteoblastic activity and angiogenesis in them,
in comparison with degenerative-dystrophic areas
of fixation of RE The kinetics of osteotropic RF in
the areas of fixing the damaged hip and knee joints
in the infectious and inflammatory processes is
characterized by the predominance of retention
and specific accumulation of the drug in the early
static phase and the delayed static phase of the 3-F
BS compared with the centers of fixation of RF in
deforming osteoarthroses, which correlates with
the differences in destructive- reparative processes
in them. The practical application of the dual time
point imaging radionuclide model facilitates the
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TE€3HUX YCKJIAJHEHb Y TicsonepaliifHuii nepioa, 3MeH-
ILIEHHIO KiJTbKOCTi PeBi3iiHUX €HJA0NpPOTe3yBaHb Ta CKO-
POYEHHIO TepMiHYy peabiliTaliiiHO-BiAHOBIIOBAJILHUX 3a-
XOMiB MicClIs eHOOMPOTe3yBaHsl YYaCHMKIB JIiKBigallii
aBapii Ha YAEC.
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