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Llens paboTr: BuicbochoHATE Kak BJIEMEHT JIEUEHMU S KOCTHEIX
MeTacTas30B NPeACTaBJISITCS IE€PCIEKTUBHEMY B CBA3M C MX CIIO—
COOHOCTBI YIHETATh Ha OJIMTEJIbHOE BPeMsa pPe30pOLmio KOCTHOM
TKAaHM, 9TO 3aIePXMBAET pas3pylleHre KOCTEN M, COOTBETCTBEHHO,
npenynpexnaeT BO3HUMKHOBEHME NTaTOJIOTNYECKUX [IEPEJIOMOB, a
TaKXe yMeHbIlaeT BEIPAXEHHOCTb KJIMHNYECKUX HpOHBJ’IeHI/HZ Me-—
TacTaTMYEeCKOT'O IoOPaxeHus ckejyeTa . lenbio Hamey pa®oTE cTa—
JIO M3ydYeHMe HaHHEIX JIydeBOI'O MCCJIEIOBaHMA CKeJlIeTa B OLleHKe
IOVHAMMUKM KOCTHBIX [NOPaXeHUM y OHKOJIOTMYECKUX OOJIbHEIX B
[Ipoliecce JIy4eBOM U XUMMOTepanuy C MCIoJib30BaHmeM ouchocho-
HaTOB .

Marepnasns: n MeTogsl: [IpOBEeIeHO KIMHMKO-JIabopaTopHoOe
1 JIlydeBOe uccienosanme 13 O0JIBHEIX B BO3pacTe oT 45 o 64 sner,
KOTOpPEIE noJtydanyu ouchocdonaTsl. Cpeny HUX 8 OOJIbHEIX PAKOM
TPYOHOM XeJjle3s, 3 — PaKOoM JIEIKOTO, 2 — MUEJIOMHOM 60JI€3HBI0
C pacCnpoOCTPaHEeHHEM [IOPaXeHMeM CKeJleTa .

JlyyeBoe MccyiefOBaHMe BKIIOYAJIO OOLUHYI0 PEHTT'eHOoIpadmio,
OCT', peHTreHOBCKY KT 11 MPT, KOTOPEIE BBIIOJIHAJMCE OO U IIOCJIE
JleueHusa . KpoMme ToTo, NPpOBOOMIIOCH MBYyUYEHME COOEPXaHMs Kajlb—
LM CEIBOPOTKM KPOBU B IIPOLIECCE JISUESHMS .

Pesynprarsi: OCHOBHBIM KJIMHMYECKYM [IPM3HAKOM MeTacTa—
TUYECKOTO OPaXeHMsa ckejieTa Obll O0OJIEBOVM CUMHAOPOM, KOTOPLIA
HabmonaJsica y BCex OOJIbHEIX . [I0CIIe MPOBEOEHHOT'O JISYEHMA XaJlo—
OBl Ha OO0OJIb UCUEeB3NIM (MUJIM 3HAUYUTEJIbHO YMEHbUMIIMCE ) [IOYTHU Y
BCex OOJIbHEIX, B 2/3 M3 HMX HOPMaM3MpoBalach QyHKLMS KOHEeU—
HocTeM. ComepxaHMe KaJlblMsa B CBIBOPOTKE KPOBY YMEHBUMIIOCH
IO HOPMAaJIbHEIX 3HaueHut y 10 OOJIbHEIX .

II0 maHHBIM PEHTTeHOTpadMy COOTBETCTBYKUMX 30H CKeJleTa Io
¥ [oCJIe JleueHs y 9 NauyeHTOB ONpenlesisijioCh YIIJIOTHEHME CTPYK—
TYPE IOPaXEeHHBIX KOCTEM, B OOHOM Cllydae Jaxe KOHCOIMIOALMsa
[IaTOJIOTMYECKOTO rlepeJioMa . Y 2 OOJIbHBIX CYyleCTBEHHEIX U3MeHe
HMM PEHTT'EHOJIOTMNYECKOM KapTHMHE HE OTMEYUEeHO. Y 2 alMeHTOB
OIIPEnNesIAJIOCh YBEJIMYEHMEe CTENEeHM KOMIIPECCHUM [T0PaXeHHBIX
MeTacTaszaM/ [I03BOHKOB .

Y 2 DOJIbHBIX PAKOM I'PYLOHOM XeJle3kl, KOTOPBIM BHIIOJIHAJIACH
OCT', nocJie jleueHUsd [IaToJIOTMUYEeCKOoe HakorJjieHnue POIl B 30HaAxX
IOPaXeHMs He OIPenesisasioCh . [Ipy KOHTPOJIEHOM ([IOCTIe JISUeHMS )
KT, xoTopas Ovla NpoeeneHa 7 OOJIBHEIM, Y 6 M3 HMUX OTMedeHa
IOJIOXMUTEJIbHAA IMHaMMKa B Buie IUbdOy3HOTO UIIM 04aroBOTO
ckJieposa. [Ipu MPT, xoTopas Oblla NIPMMEeHEeHa TOJIbKO 2 MaluyieH—
TaM, y 1 M3 HUX Onpenesisyiock CHwkeHre MP-curHasna B T2-B3Be—
IIEeHHOM MBO@pa)KeHI/H/I OT MOPAaxXeHHBIX MeTacTas3aMM IO3BOHKOB
(1o cpaBHeHMO C npenslnyumM MPT uccyenoeanmemM) , u 6e3 ouHa-—
MUKM — Yy 1 BOJIBHOTO, XOTs o maHHeM KT onpenessanoch CKIIEPO—
3/POBaHME CTPYKTYPHL.

BsiBogser: JlyueBbEle METOMLB MCCJIEIOBaHMS [T0O3BOJIAT 0OBbEeK—
TYBHO OLEHMThb IMHAMMKY METACTa30B B CKeJIeT B [IPOLIeCCe UX JIe—
YeHMsa. YUUTHBAS HeOOJIblIOe KOJIMYECTBO HaOJIOOeHMM, MOXHO
creyliaTh TOJIBKO NIPelBapUTEeJIbHEI BEIBOL O JOCTATOYHO BEICOKOM
30OEeKTUBHOCTHY JIyYeBOM M XMMUOTEPpanmy C Ipy¥MeHeHeM Ouc—
bochboHaATOB B JIeUEHUM KOCTHBEIX METACTAB0B .

KiroueBsle caoBa: KOCTHEIE MeTacTase, oucpocdonarTes, OCT,
KT, MPT.

Objective: Bisphosphonates as an element of treatment for bone
metastases are promising due to their capability to inhibit resor-
ption of the bone tissue, which delays the bone destruction and,
respectively, prevents development of pathological fractures as
well as reduces clinical manifestations of metastatic involvement
of the skeleton. The purpose of the present work was to study the
findings of radiographic investigations of the skeleton for eva-
luation of the bone involvement in cancer patients during radio—
and chemotherapy with the use of bisphosphonates.

Material and Methods: Clinical laboratory and radiographic
investigations were carried out in 13 patients aged 45 — 64 who
were administered bisphosphonates. Of them, 8 suffered from
breast cancer, 3 lung cancer, 2myeloma with generalized skeleton
involvement. Radiographic investigation included plain x-ray
study, bone scan, x-ray CT and MRI which were performed before
and after the treatment. Besides, the amount of blood serum
calciumduring the treatment was studied.

Results: Main clinical sign of metastatic involvement of the
skeleton was pain syndrome which was observed in all patients.
After the treatment the complaints of pain disappeared (or
decreased) almost inall patients, in 2/3 the function of the
extremities became normal. The amount of calcium in the blood
serum reduced to its normal values in 10 patients.

X-ray study performed before and after the treatment demon-
strated dense structure of the involvedbones in 9 patients, inone
case consolidation of pathological fracture was observed. In 2
patients the x-ray picture was not changed significantly. In2
patients elevated degree of compression of the involved ventricles
was noted.

In2patientswithbreast cancer, bone scan failed to demonstrate
pathological accumulation of the radiopharmaceutical in the
involved zones after the course of treatment. CT performed after
the treatment in 7 patients revealed positive dynamics (diffuse or
focal sclerosis) in 6patients. MRI performed in 2 patients demon—
strated decreased MR signal in T2 weighted image of the involved
vertebrae in 1 patient (when compared with the previous MR
study), in the other there were no changes, though CT demon-
strated the structures undergoing sclerosis.

Conclusion: Radiographic techniques allow to evaluate objec—
tively the dynamics of the bone metastases during the treatment.
Taking into consideration a small number of observations we can
onlymake a preliminary conclusion about sufficiently effective
radio- and chemotherapy with the use of bisphosphonates for
treatment of bone metastases.

Key words: bone metastases, bisphosphonates, bone scan, CT,
MRI.

HaltuacTime MeTacTasy IpM OHKOJIOT1UHMX
3axXBOPIHBAHHAX (HacaMmIlepen, y BUIanokKax
paky I'pyIHOIL, WMTOION1OHOI, NepelMixypoBOl
3aJ1013, JIET'e€Hb, M1€JIOMHOI XBOPOOM) JIOKaJIizy—
OTHCS B K1CTAKY .

OnHMM 3 OCHOBHMX KJI1HIUHMX NPOSABiB nyx-—
JIMHHOT'O YPaXeHHs K1CTOok € DOJIbOBUM CHUHII—~
poM. [I[poMEHEBI MeTOIM OOCJIiIXEeHHsS BBa—
XanTb NPOB1lIHMMM y DiarHOCTHUIIl MOTO IpU—
UMH .
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OcTaHHiMU mecaTupliyusaMy cTasay noMiTHI-
LMYMY pe3yJIbTaTy JI1KYyBaHHS OHKOJIOT'1UHUX
XBOPUX 13 BTOPUMHHUM ypaxXeHHIM KicTsaka 3a
PaxyHOK yIIPOBaIPKEHHS HOBUX CXEM IIPOMEHEBO—
TO, XEMOTEPAIIEBTUYHOT'O 1 eHOOKPMHHOT'O JI1 Ky~
BAHHS Ta HAMOCTAaHHIIMX PO3pPoOoK 13 3acToCcy—
BaHHAM BichochoHaTiB, 30KpPEMa, MamMigpoHATY
(apemnin) i xyompoHaTy (GoHedocy) .

HesBaxanouy Ha Te, WO 3TaldaHe JI1KyBaHHS He
€ BJIaCHE LMTOTOKCHYHMM 1 He cripsaAMOBaHe 0e3-—
IIOCEPEeIHbO MMPOTHY PAKOBMX KJI1TKH, BOHO €, 6e3—
CYMH1BHO, OIHMUM 13 peasibHUX MJIAX1B 11OBU—
MEeHHS AKOCT1 XUTTS OHKOJIOT'1UHUX XBOpUx [1,
2] . BichochoHaTy 9K eJIeMEeHT JIIKyBaHHS KicT—
KOBUX METACTa31B BUIOATLCS NePCIeKTUBHUMUA
npenapaTaMmm 3 OTJIANY Ha 1X 3I0aTHICTb NIpU-—
THiUyBaTM Ha TPUBAJIMM Yac pe30pbiiin KicTKo-
BO1 TKauMHM. lle 3aTprMy€e PyMHYBaHHS K1iCTOK
i, BiomoBimHO, monepemxace BUHVKHEHHS [1aTOJIO—
T1UHMX IepeJioMiB, a TakoX 3MeHIIyE BUpaxe—
H1CTb KJI1HIUHMX NPOSB1B METACTAaTUUHOTO ypa—
XeHHs kicTaka ( 6iyp y kicTkax, NOpyleHHS
¢yHKI1I kiHuiBOok Ta iH.) [3-6].

[IpOMeHEeBMM JOCJI1IXKEHHAM Sk 00’ EKTUBHUM
MeTomaM OLiHKM IMHAMIKM K1CTKOBUX MeTa-—
CTa31B IPUCBSAYEH1 HEeUMCJIeHH] IOB1OMIIEHHS .

ToMy MeTOK Haol poOOTM CTAJIO BUBUEHHS
DaHUX [IPOMEHEBOT'O NOCJIimXeHHS KicTaka B
ouiHIll IMHaM1KM K1CTKOBUX YPaXeHb B OHKOJIO—
T1UHMX XBOPUX Yy MIPOLIECI ITPOMEHERBO1 Ta XeMoTe—
panii 3 BukopmcTaHHaMm 6icbochoHaTiB.

MeToIMKa OOCJI1mKeHHd

[lpoBeneHO kJI1H1kO-JIab®0pPaTOPHE Ta IPOMEHEBe NOCII1—
mxeHHa 13 nanienTis Bikom 45-64 p., axi oTprysBasm 6ic—
bocooHaTr. Cepen HUX — 8 XBOPMX Ha pak TPYIHOIL Bajio—
31, 3 — Ha pak JjereHi, 2 —Ha MieJoMHY XBOPOOY, 3 IIO—
IIMPEeHYM YPaXeHHAM KicTsaka, y SKMX PEHTTEeHOJIOT1WHO
Oy BUABJIEH1 ocTeonniTruni aMinmv (Y BCcix) Ta naTosoriuxi
nepesioMn (y 6) . BUBHaUYammMCsa MHOXMHHI ypaxeHHsS xpeb—
Ta (yBCix); v 2 ocib 13 MmienomMHow XBOpOoOon 1 3 XBOpUX Ha
pak pas3oM 13 ypaxeHHSM XxpeblliB BUABJIEHO YIKOIKEH—
HA IJIeCKaTUx KicTok (pebep—y 2, Taza—y 4, ckiueniu-
Hs yepena — B 1 xBoporo) . ConlTapHMx yIKOIKEHb Y Ha—
X CIIOCTEPEXEeHHIX He Tpamisanocs. KininiunuMm npo-
aBaMu Oy 01516 p13HOTO CTyIIEeHS BUPAXEHOCT1, nmaTo—
Joriuni nepesioMm Ta rinepkasnbliieMisa (koymBaHHS BMicTy
KaJbLiio CMpOBaTKM KPpOoB1 Binm 2, 95 no 4, 5 mmorts /1) .

[lpoMeHeBe OOCI1mKeHHS BKIIOYAJIO 3BUUAMHY PEHTT'eHO—
Tpadin, ocTeocumHTHTPpadin (OCI') , pEeHTTeH1BCbKY KOM—
n’ orepry TomMorpadin (KT) Ta MAarHiTHOPEB3OHAHCHY TO—
morpadbino (MPT), axi BUKOHYBaJMCS OO IIOYATKY JIiKyBaH—
Ha 1 uepes 1-1, 5 Mmicaus nics Mioro 3akiHdeHHs . PeHTTe—
Horpadio nporonmiy Bcim xBopmM Ha anapaTi TUR D800
Y CTaHIapTHUX pexmMmax, OCI' — Ha ToMorpadiuHil ram-—
Ma-kaMepl «TamMapa» 3 BUKOPMCTAaHHAM IIpellapaTie Tex—
Heli-99m akTurHicTio 400-500 MBK Ta OLiHIOBaHHAM
pe3ynbTaTiB yepes 2-4 ToavHM I11CJisg BHY TP1BEHHOT'O BBE—
OeHHs. Kommn’ oTepHy ToMorpadin 3podunm 7 nauienram
Ha ToMoTpadi CT MAX dipmm «General Electrics» ToBum—
HOW0 3pizy 5 MM Ta kxpoxoM ToMoTrpadii 5 mm; MPT — nmie
2 xBopmM Ha ToMoTpadi «O6pas—-1» 3 HanpyXeHiCcTO MaT—
Hiraoro nonsa 0,12 T (oTpumyBanu Tl- ra T2-3BaxeHl
300paxeHHH) .

Kpim TOTO, BMBUAIM BM1CT Kajbllilo CMPOBATKM KPOB1 B
npoueci nikyBaHHA.

BeBenenHa 0ichochorHaTir 3mivicHIOBAIM 11 CIIa IpOMeHe—
BOi1 Ta xeMoTepanii (9 ocobam), B npoueci xemoTepanii
(4 xBOpPMM) . [laMimpoHAT BBOOMIIM ONHOKPATHO BHYTPiBEeH—
HO KpallJIMHHO B no3i 60 M, B omHOMy Bunanky — 90 mT,
IPOTSATOM OBOX I'onoMH. Kinomporar BBOOMIM OBiuil: Ha
I erani BryTpiBenHO 1o 300 MI' Ha HOOY MWOJIEHHO MIPOTSITOM
5 nHiB; Ha I eTani —nepopanbHo 1600 MT Ha DoBy NPOTI—
TOM OOHOTO Micsisg. EbekTrBHICTE J11KyBaHHS OLL1HIOBAJIM
3a KJI1Hi1uHKMKM DposaBaMM, JIaOOPaTOPHUMM INaHVMU Ta pe-—
3yJIbTaTaMy IPOMEHEBOT'O NOCJI1MKEHHST K1CTOK.

PesysbTaTii Ta 1X OOTOBOPEHHH

OCHOBHOI KJI1H1UHOK0 03HAKO METACTATUUHO—
TO ypaxeHHs kicTsaka O6yB 60JbOBUI CUHIPOM,
SKMIM CTIOCTepiTraBcsa y BCixX nmalieHTin. Uepes 3—
7 0i6 nicrs moyaTky JI1KyBaHHS CKapIM Ha 01Jb
SHUKJIM (a0 3HAUHO 3MEHIIMIIMCS) Malke y BC1x
XBOPUX, ¥ 2/3 3 HUX HOpMAaJIisyBanacs byHKIl1s
kiHniBox. BMmicT xanblio B cupoBaTLl KpoBi
SMEHIIMBCA IO HOPMAaJIbHMX 3HAYEHb Yy lO XBOPMX
npoTrsaroMm 24-48 rox nicrisg noyaTky JIiKyBaHHS .

3a naHmvy peHTreHorpad®il BianoBinHMX 30H
KicTaka no i1 uepes 1-1, 5 Micsis nicig JikyBaH—
HAy 9 0ci6 BM3HAUAIOCS YII1JIBHEHHS CTPYKTY —
PU ypaxeHux kicTok (puc. 1), B OOHOMY BUMIAI~
Ky HaB1Thb KOHCOJI1alll g maToJIoTiUHOTO IepEeio—
My, IO MM TPAKTYBaJIM IK [IO3UTVBHY OMHAMIKY .
Y 2 XBOPMUX 1CTOTHMX BM1H PEHTTEHOJOT1IUHOL
KAPTUHY MU He BiIsHauUMIM, WO PO3L1HOBAIN IK
cradimnizauin mpouecy . [Ipr uboMy OyJIO BapeecT—
POBAaHO 3HUKHEHHS OOJILOBOTO CUHIPOMY . Y 2
CIOCTEpPEeXyBaHUX BMU3HaAUAJNIOCT 30imbmeHHs
CTyIleHs KoMIpecil xpebluiB 13 MeTacTazaMu Ha
doHi 3pocTaHHsa JI1TMUHOL necTpyklil, ToOTO He—
TaTMBHA OMHaMiKa.

Y 2 XBOpMX Ha pak I'PyIOHOI 3ajio3u, SKuM OyJia
BUKOHaHa OCI', nicid jJikyBaHHA [IaToJIOT1UHO—
T'O HakonmuueHHd POIl y 30HaX ypaXeHHS He BU-—
3Hauajyiocsa (puc. 2) . [Ipu KOHTpONbHiM KT, Ky
OyJ10 MpoBeneHo 7 ocobaM, y 6 3 HUX BimsHauaa-—
Cd NOBUTMBHA IMHaMika (Imdy3HmT abo ocepen—
KOBUM CKJIEPO3) fAK pe3yJbTaT JILKyBaHHS, a B
OIHOMY 13 CIIOCTEpPEXEeHb — 3POCTAHHS JIECTPYK—
TUBHUX 3M1iH (puc. 3) . [Ipu MPT, 4Ky 301MCHIO—
BaJM Joe 2 rnalieHTaM, y 1 3 HUMX BUB3HAUYaJIoCs
3HKeHHS MP-curHasty B T2-3BaxeHOMy 300pa—
XEeHH1 B1n ypaxeHrxX MeTacTaszaMmm Xpebiip (rmo-
piBHAHO 3 monepenHiMm MPT-mociimKkeHHsaM) , Ta
6es3 muHaMiky — B 1 XBOPOTO, Xoua 3a maHmvm KT
OyJI0 BUSHAUEHO CKJIEPO3 CTPYKTYPM .

BucHoBkMU

OTxe, IPOMEHEeBR1 MeTOIM IOCII1IKEeHHS NO3BO—
JISITE 00/ EKTUMBHO OLI1HUTHK OMHAMI1KY MeTacTa—
3iB y kicTsak y npoueci ix jiikyBaHHS . BpaxoBy—
04Ul HEBEJIMKY K1JIbK1CTE CIIOCTEPEXEeHb, MOXHA
3poOUTH JIVIle MoNepenH1 BUMCHOBOK IIPO JOCTAT—
HBO BUCOKY €deKTMBHICTEL MPOMEHEBOI1 Ta XEMO—
Tepanii 13 3acTocyBaHHsM 6ichochboHaTiB y JIiKy—
BaHHI1 KiCTKOBMX METaACTa31B.
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Pruc. 1 — PeHTTeHOT'paMa IIONepeKoBOTo Binniy xpedra B 61uHii mpoexiyii Puc. 2 — OcTeoCUMHTHUIPaMa XBOPOT'O Ha PaK IPyIHOL
XBOPO1 Ha pak I'PyIHOI 3aJi03M 3 METACTaTUYHUM YPaXeHHIM xpebTa: a — Io 3aJIo3M 3 METACTATUYHNVM YPaXeHHAM K1CTAKa: a — oo
JIikyBaHHG; 6 —nicig JikyBaHHS JIikyBaHHS; 0 —nicig JIiKyBaHHS . BM3HAUAETHLCS SMEH—

. ) ) , . ) WeHHA ocepenkie rineppikcanii POII
Fig. 1 —X-raypicture of the lumbar spine in the lateral projection of the

patient withbreast cancer withmetastatic involvement of the vertebral Fig. 2 — Bone scan of the patient with breast cancer

column: a — before treatment; 6 — after treatment withmetastatic involvement of the skeleton: a —before
treatment; 6 — after treatment. The foci of RP
hyperfixation decrease

Puc. 3 —Komn'’orepHa ToMorpaMa Th3 xBopol Ha pak IPyIHOIL 3aj1031 3 METaCTaTUYHYM yPaxeHHAM xpefTa: a — 0o JiikyBaHHA; 6 —
nicrns nikyBaHHS . BusHauaeThCs 301JbeHHS DeCTPY K11

Fig. 3 - CT of Th3 of the patient with breast cancer with bone metastases: a — before treatment; 6 — after treatment. Increased
destruction is cbserved
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