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IHEPEBAT'M IOHI3YIOYOTI'O BUITPOMIHIOBAHHA IPU/I1IO-192
Y ITPOMEHEBOMY JIIKYBAHHI OHKOI'THEKOJIOI'TYHUX
3AXBOPIOBAHb

BukopucTaHHA HOBITHiX pagiauiitHux TexHonorii 6paxitepanii gxepenamu BUCOKOT noTyxHocTi go3u “Co, *Ir y cy-
YaCHMUX NPOTOKONAX JliKyBaHHA OHKOTiHEKONOTiYHUX XBOPUX [JO3BONSE AOCATTM MAKCUMANbHOrO po3noginy Ao3 y
KNiHIYHi MilWeHi Ta MiHIMaNbHOTO NPOMEHEBOro HAaBAHTAXEHHS OTOYYIOYMX OpraHiB i TKaHuH. Lle nepepbayae on-
POMiHEHHS BENMKUX 06CATIB i3 NifBefeHHAM BUCOKUX TePANeBTUYHUX O3 HA MEXi TONEPAHTHOCTI KKPUTUYHUXY» Op-
raHis (ce4yoBmii Mixyp, npsama kuwka) i TkaHuH. OTxe, NpobnemMoto cyyacHoi pagialiiHOT OHKOMOFiT 3aNUIWATbCSA
MiHiMi3aLis/NoAoNaHH:A paHHiX Ta Mi3HiX NPOMEHEBUX YCKNAAHEHb, NPOAOBKEHHS TPMBANOCTI XKUTTSA i NOKpalleHHS
Oro AKOCTi, WO € CKNAAHWUM 3aBAAHHAM, Ake noTpebye nopsag 3 Gi3nKO-TEXHIYHUMKM XapaKTEPUCTUKAMU [pKepen
iOHi3yt040ro BUNPOMiHIOBaHHsA po3po6aeHHs pafiobionoriyHux KpuTtepiis. BpaxyBaHHA OCHOBHUX pagiobionoriuHmux
3aKOHOMipHOCTel 3abe3neynTb NofanblUMiA Nporpec pagialinHoi oHKonorii.
MeTa: BMBYEHHSA i NOPiBHAHHA GionoriyHux edektis *’Ir 3 edekTaMn €TaNOHHOrO ramma-BunpomiHiBaHHs *Co Ta
NiABMLEHHS edeKTUBHOCTI OpaxiTepanii 3 BUKOPUCTAHHAM Axepena “#Ir.
Marepianu Ta meToau. BukoHaHa pagiobionoriyHa JO3MMeTpis Ha OCHOBI TecT-cucTEMU NiMGOLUTIB NepudepuyHoi
KPOBi OHKOTHEKONIOMYHMX XBOPUX 3 HACTYMHUM LIUTOTEHETUYHUM aHaNi30M pagialifiHo-iHayKoBaHWX abepaLiit xpo-
MOCOM.
Pe3synbratn. Y cnektpi pagiauiiHo-iHAYKOBAHUX MOWKOKEHb NpPeBaNtoBaNM NPOMEHEBi MapKepu — AULEHTPUYHI
XpPOMOCOMU i3 CYNpPOBOAXKYIOYMM NAapHUM dparmeHToM. BapiabenbHicTb iHAMBIAYaNbHUX 3HAYEHb LUTOFEHETUYHUX
NOKa3HWKiB nimdoumnTiB nepudpepnyHoi KpoBi nicna nepwoi ¢pakuii onpoMiHeHHs XBOpKUX B ogHakoBin fo3i (5 p)
CBifYMTb NPO iHAMBIAYaNbHY YYTAMUBICTb OPraHi3My XBOPKX A0 raMMa-onpoMiHeHHs Ir. Y BiggineHHi pagiauinHoi oH-
Konorii HauioHanbHOro iHCTUTYTY paKy NpoBeeHO KOMMIEeKCHe KOHCepBaTUBHE NiKyBaHHA 98 XBOPUX Ha BTOPUHHMIA
pak Barinu II-III ctagin, To-3No-1Mo, AKMM NpoBOAMNY NOEAHAHY NpoMeHeBy Tepanito. OCHOBHIN rpyni (37 xBopux) Ha
eTani 6paxitepanii 3a gonomorow BucokoeHepretuyHoro (HDR) anapaty nikyBaHHA NPOBOAMAN AXEpPEenamu BUM-
pomiHioBaHHA *?Ir. KoHTponbHiii rpyni (35 xsopum), HDR 6paxitepanito nposoaunu gxepenamu *Co.
BucHoBku. bpaxitepanis mxepenamu *?Ir 1a ®°Co BMCOKOT NOTYKHOCTI HA Cy4aCHUX BUCOKOTEXHOMOMYHMX anapaTax
3abe3neyye BUCOKY TOYHICTb JO30BUX PO3MOAINIiB NPU ONPOMiHEHHI 3N10AKICHUX HOBOYTBOPEHb, 3BOAUTDL 0 MiHiMyMy
MpPOMEHEBe HABAHTAXEHHA HA KKPUTUUYHI» TKAHUHU, NiABULLYE Pe3yNbTaTh NiKyBaHHA. BukopuctaHHs *Ir nopiBHAHO
3 %°Co 36inbluye NPONYCKHY 34aTHICTb NIKYBaHHSA XBOPUX, MiACUNIOE PErPecito NyXNUH i 3MEHLIYE YACTOTY NPOMEHEBUX
peakuiii 3 60Ky KpUTMYHMX opraHiB. Ha gaHuii yac HaMu BUKOHYIOTbCS PaAio6ioNnoriyHi fOCNiAKEHHS HA reHeTUYHO-
My, 6ioximiuHomy, 6i0hi3MyHOMY i LMTONOrYHOMY PiBHAX COMATUYHUX KNiTUH XBOPUX 3 MeTOK GioiHAMKaLii npome-
HEBUX ypaXkeHb 3a Aii pagioizotony *?Ir. MpoaoBKEHHA KNiHIYHUX AOCNiIAKEHb i3 paaiobionoriYHum cynpoBOAOM Ha-
JacTb MOXIMBICTb NPOrHO3YBAaTK PaHHi Ta Mi3Hi NPOMEHEBT YCKNAHEHHS i, TAKUM YMHOM, 3a6e3neymnTi nepcoHidiko-
BaHMIA Nigxig [o 6paxiTepanii OHKOriHEKONOTiIYHUX XBOPMX 3 BUKOPUCTAHHAM [)Xepena ramma-npomeHis **2Ir.
Kntouoei cnoea: HDR 6paxitepanis, gxepena BUCOKOT NOTyxHOCTI fo3u *?Ir Ta “Co.
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IRIDIUM-192 RADIOTHERAPY BENEFITS IN THE MANAGEMENT
OF GYNECOLOGICAL TUMORS

Background. Application of the most advanced radiation technologies of brachytherapy featuring the high dose rate
sources i.e. ®Co and "’Ir within contemporary management protocols for gynecological cancer provides maximum dose
distribution in the clinical target along with minimal radiation exposure on surrounding organs and tissues. It involves
irradiation of large spaces with delivery of high therapeutic doses at the tolerance bound of «critical» organs (bladder,
rectum) and tissues. Thus minimization of the early and late radiation complications, life span extent and quality of
life increase remain just the issues in contemporary radiation oncology requiring therefore the elaboration of radiobi-
ological criteria along with substantiation of physico-engineering properties of the radiation sources. Taking into
account the basic radiobiological patterns will ensure a definitive further progress in the field of radiation oncology.
Objective: to study and compare the biological effects of *’Ir with the effects of the reference gamma radiation ®Co
and increase the effectiveness of brachytherapy using a "*’Ir source.
Materials and methods. Radiobiological dosimetry on the basis of a test system of peripheral blood lymphocytes
from the gynecological cancer patients with subsequent cytogenetic analysis of radiation-induced chromosome
aberrations was performed to study and compare the biological effects of **’Ir and reference *Co y-radiation, and to
enhance the efficiency of “Ir brachytherapy.
Results. Radiation markers, i.e. dicentric chromosomes with an accompanying paired fragment prevailed in the
spectrum of radiation-induced damage. Variability of individual cytogenetic parameters of peripheral lymphocytes
upon the first fraction of irradiation at the same dose of 5 Gy indicated an individual sensitivity of patients to the
19Tr y-irradiation. Comprehensive conservative treatment with adjuvant radiotherapy was applied to the patients
(n =98) having got secondary vaginal cancer stage II-III, T,.3No.:Mo. The high dose-rate (HDR) brachytherapy using
%2Ir radiation sources was applied in the main study group (n = 37), HDR brachytherapy using ®Co radiation sources
was applied in the control group (n = 35).
Conclusion. The HDR brachytherapy with ?Ir and ®Co sources on the up-to-date technology intensive devices pro-
vides a high accuracy of dose distributions when irradiating the malignant neoplasms with minimized radiation
exposure to the «critical» tissues. Treatment results are improved therefore. The use of **?Ir radiation sources com-
pared with ®Co ones resulted in an increased throughput of treatment, enhanced tumor regression, and reduced inci-
dence of radiation effects on the critical organs. Currently we perform the radiobiological studies on somatic cells
from cancer patients at the genetic, biochemical, biophysical, and cytological levels in order to receive a biological
indication of radiation damage under the impact of **?Ir isotope. Continuation of clinical trials with radiobiological
support will provide an opportunity to predict the early and late radiation complications and thus to provide a per-
sonalized approach in brachytherapy of cancer patients using the "*?Ir sources of y-rays.
Key words: HDR brachytherapy, **?Ir and *Co high dose rate sources.
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BCTYII INTRODUCTION

YinpHe Micle cepel METOMIB JiKyBaHHs oHKojoriyHmx  Radiation therapy (RT) occupies an important
xBopux 3aitmae mpomeHeBa Tepamis (I1T), omnmMm i3 place in cancer treatment. Increase in life expec-
MPiOPUTETIB SIKOI € HE TiUTbLKHU MPOAOBXKEHHS TpUBAJOCTi  tancy both with improved life quality are the priori-
KUTTS, aje W mokpaiieHHs1 ioro skocti. CywyacHmii  ties in RT application. Contemporary advances in
piBeHbh BUKOPUCTAaHHS HOBITHIX pamiallilfHnx TexHojyoriit  the modern radiation technologies allow to delivery
JI03BOJIsIE (DOPMYBATH ONTUMAaILHY JIOKATBbHY TTormmHeHy  the optimal local absorbed doses of ionizing radia-
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N3y ioHi3yro4yoro BuripoMiHioBaHH (IB). Tak, ronoBHu-
mu niepeBaramu KoHpopmHoi ITT € MOXIuBIiCTh BiITBO-
PEHHSI i30IT0BEPXHi JIIKyBaJIbHOI 103U BiIOBiIHO A0 KOH-
Typy MillleHi ONMPOMIHIOBaHHSI, PiBHOMIpHMI PO3MOIiT
nomMHYTOI eHeprii IB B ycboMy 00’eMi onpoMiHIOBaHOI
MillIeHi, a TaKOX JOCSITHEHHSI PO3IOIiy 103 3 MaKCH-
MaJIbHUM 3HAY€HHSIM Y KJIiHIYHilA MillleHi Ta MiHiMajb-
HUM IIPOMEHEBMM HaBaHTaXEHHSIM OTOUYIOUYMX OpPIraHiB i
TkaHuH [1—3]. OgHak, HaBiTh 3a TaKMX YMOB IIpU Tepa-
MEBTUYHOMY OIIPOMIHEHHi XBOPHX IPAKTUIHO HEMOXK-
JINBO YHUKHYTH IIPOMEHEBUX YIIKOIKEHb 3M0POBUX TKA-
HUH i3 OTOYEHHS 3JI05IKiCHOro HOBOYTBOpeHHs. Came 11i
00CTaBMHM pPa30M i3 «BUMUBAHHSIM» y KPOB’SIHE PYCJIO
TOKCUYHUX aKTMBHHUX MPOAYKTIB padialliifHOro po3kia-
JaHHS OHKOTpPaHC(OPMOBAHUX KJITWMH € HETaTUBHUMU
NoOiYHUMU edeKTaMu, 110 TPU3BOIAATH A0 F€HETUUHUX,
CTPYKTYPHO-METa0OJIYHUX 3MiH, B TOMY YMCJi XpOMO-
COMHOI HECTabiIbHOCTi, OKCUIATUBHOI'O CTPECY Ta iHILIMX
nopylleHb B opraHiami. JIk Bimomo, mis 1B, Ha BigMiHy
BiJl XiMiYHUX areHTiB, OiosoriyHuX 06ap’epiB, MeMOpaH He
icHye. ¥ Tpekax MpUCKOPEHUX YACTUHOK TIpH Mepexpe-
ILIEHHi SIaep KJIITUH BUHMKAIOTh Y T. Y. MOABiHI pO3pUBHU
JAHK, mo BigirpaloTh HOMiHYHOYY POJb B OHKOTIEHHii
TpaHcdopMallil KIITUH — BUHUKHEHHI BTOPUHHUX TTyX-
JIMH pafialliiHOro TeHe3y Ta iHIIMX HeraTUuBHUX
HachiakiB. OTxe, NpoOJEeMOI0 CydyacHOI pafialiiHOI OH-
KOJIOTil 3ajIMIIAa€ThCsl MiHIMi3allisl/TIOOOJIaHHSI paHHIX i
Mi3HIX MPOMEHEBUX YCKIagHEHb [4].

Ocob6auBoi yBaru 3acayroBye I1T nauieHTiB OHKOTiHe-
KOJIOTiYHOro npodiato. 3a JaHUMU MEAUYHOI CTaTUCTU-
Ku [5], came 1 3axXxBOpPIOBaHHSI MalOThb TEHAEHIiIO OO0
3pOCTaHHS i OMOJOmKeHHs. KpiM Toro, mpu umx Jio-
Kajiizauisgx Oinblie 3a Bce BUKOpUCTOBYEThC [T, sK y
KOMOIHOBAaHOMY TakK i B caMocTiiiHomMy Buriasdi. Ilpu
LIbOMY CJIii BpaXoByBaTH, 110 JiKyBaHHSI Ii3HiX ITpoMe-
HEBUX ypaxkeHb OpraHiB MaJloro Ta3y (IOCTIPOMEHEBUIA
LIUCTUT, YPETPUT, MPOKTHUT) 3aJTUIIAETHCS CKIATHUM 3aB-
JTaHHSIM, sIKe MoTpeOye, mopsia 3 Pi3MKO-TEXHIYHUMMU Xa-
pakTepuctukamu gxepes 1B, po3pobieHHs pagiobiono-
rivHux KputepiiB [6, 7]. CaMe BpaxyBaHHSI OCHOBHUX
panio6iooriYyHMX 3aKOHOMIpHOCTEN 3a0e3MeYnTh Io-
JabIlIM porpec pagialiiiHoi oHKoorii [§, 9].

B ymoBax cyuyacHoi pagialiiiHO1 OHKOTi1HEKOJIOri K-
POKO BUKOPMCTOBYIOTHCSI BUIIPOMiHIOBAHHS pPamioizo-
TOITiB, B TOMY YMCJIi B OpaxiTepaneBTUYHUX YCTaHOBKAX.

di3nko-[003METPUYHI XapaKTepPUCTUKU OCHOBHUX
I>Kepes BUNPOMiHIOBaHHS, LLLO BUKOPUCTOBYIOTLCS
y NpOMEHEBRBI Tepanii OHKOriHEeKOJIOriYHMX XBOPUX
Cepen ycix IITYYHUX PalioOaKTUBHMX i30TOMIB HAKILIMP-
IIIe 3aCTOCyBaHHA 3HaMIIOB KoOanbr-60 (°Co). I xoua

tion (IR). The ability to reproduce the isosurface
(constant-value surface) therapeutic dose in accor-
dance with the contour of irradiation target, uni-
form distribution of the absorbed IR energy
throughout the irradiated target, as well as achieving
the dose distribution with maximum value in clini-
cal target along with minimum radiation burden on
the surrounding organs and tissues are the key
advantages of conformal RT [1—3]. However, even
under such conditions it is almost impossible to
avoid the radiation injury of healthy tissues in the
environment of malignancy as a result of RT. Just
the mentioned above together with the «leaching»
of toxic active products of radiation decomposition
of cancer cells into bloodstream are the negative
side effects leading to genetic, structural, and meta-
bolic abnormalities, including chromosomal insta-
bility, oxidative stress, and other disorders. It is
known that there are no biological barriers or mem-
branes for IR, unlike chemical agents. Double
breaks in DNA occur among other events in the
tracks of accelerated particles penetrating cell
nuclei, which play a dominant role in malignant
transformation of the cellsi.e. in emergence of radi-
ation induced secondary tumors and other negative
consequences. Thus, minimization and overcoming
of early and late RT complications remain the key
issues in contemporary radiation oncology [4].

The RT application in gynecological cancer
patients deserves a special attention. According to
the medical statistics data [5] such cancer cases
tend to grow and rejuvenate. And RT is most of all
used both independently and in combination
treatment of such kind of cancer. It should be
borne in mind that the treatment of late radiation
damage of pelvic organs (radiation cystitis, ure-
thritis, proctitis) remains a challenge requiring the
development of radiobiological criteria along with
physical and technical characteristics of the IR
sources [6, 7]. Just the consideration of basic
radiobiological consisted patterns will ensure fur-
ther progress in radiation oncology [8, 9].

Radioisotope radiation sources is widely used in
contemporary radiation gynecologic oncology
including the brachytherapeutic installations.

Physical and dosimetry characteristics of the
main radiation sources used in radiation
therapy in gynecologic oncology practice
Cobalt-60 (°Co) is most widely used among all
artificial radioactive isotopes. And although it is
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Lel paaioi30TOIl MOCTYIMOBO BUTICHSETHCS 3i CTaHAAPT-
Hoi ITT npuckoproBayamu axepen 1B, BiH Bce 1e 3anu-
1Ia€eThCsl 3aTpedyBaHMM y ramMMa-Hoxax i Opaxitepartii
OHKOJIOTIYHUX XBopuX. I3otonm ®Co xapakTepu3yeThes
BUCOKOIO ITUTOMOIO aKTUBHICTIO Ta €HEPTi€I0 TaMMa-BH-
MPOMiHIOBAHHS, 3pyYHUM MEPiOAOM HaIiBpo3Maay i Ha-
SIBHICTIO JIMIIE OJHOTO MPUPOJHBOTO CTabiILHOTO 130TO-
ny. MakTyHO IKepesia raMMa-BUITPOMIHIOBaHHS Ha Oa-
3i °Co € eTaOHOM J[UIs BU3HAYEHHS BEJIMYMHM BiTHOC-
HO1 0i0JIOTiYHOI e(PEKTUBHOCTI, MOPIBHIHHS XapaKTepy
KaJiopyBaJbHUX KPUBUX «103a-edeKkT» To1o [6, 10]. Ak
3a3”HadyeHo Buie, “Co Mae IOCUTH 3pPYYHUIl Iepion
HamiBpo3amnanay — 5,27 poky. 3 01HOro OOKY, UMM OiTbIINI
Tepio HAITiBPO3ITaay, TUM IOBIIIE MIPAIIIOE IXKepesIo, Ta 3
iHILIOTO — TUM CKJIQJHILIMM i JOPOXYUM € MPOLEC Moro
3axopoHeHHs. Y Bunanky *°Co TUIOBUIA TTeHAT 11 I1a-
HOpPaMHOTO OIPOMiHIOBaYa, SIKAil Ha IT0YaTKy MiCTUThb
6m3pko 6000—8000 Ki (100 r koOanbTy MUTOMOIO aK-
tuBHicTI0O 60—80 Ki/T) uepe3 20 pokiB BUKOPUCTAHHS
mae 431-576 Ki i moxe OyTM BUIIYYEHUI 3 KaTeropii
pamioakTMBHUX BiaxoaiB yepe3 120—130 pokiB, TOOTO He
NoTpedye NOPOroro IMia3eMHOIO 3aXOPOHEHHS, a TUIbKHU
JOTPUMAaHHSI BiAIIOBIIHUX YMOB 30epiraHHsI.

B ymoBax cydacHoi pamiauiiiHoi oHkoJorii “Co BUKO-
PUCTOBYETBCSI Y TIPUCTPOI TaMMa-HixX IJIsT TTPOBEICHHS
pagioXipypriyHoro JikyBaHHSI ITyXJIMH FOJIOBHOIO MO3KY.
TexHiYHO yCTaHOBKA CKJIAJAa€ThCS 3 AEKIIBKOX COTEHb
KOJIIMOBaHMX JI>Kepesl TaMMa-BUIIPOMiHIOBaHHSI, 3aKpU-
TUX TIOMIMHAIOYOI0 IITOPKOIO, PO3MIlLIEHOI0 HAaBKPYT
rosioBM natieHTa. s Teparii mpoMeHi TOYKOBUX JIXKe-
peJl MepeTUHAIOThCS Ha MyXJIMHI, THM CaMUM CTBOPIO-
04 Y LIbOMY MiCIli HEOOXiTHY MOTYKHicTh n03u. Came
JUIs TaMMa-Hoxka 1motpioeH “Co 3 BHCOKOIO ITUTOMOIO
aktuBHicTIO. [TepeBaroio “°Co TakoxX € BUCOKA €HEpris
ramMMa-BUIPOMiIHIOBaHHSI, 3aTHA TJIMOOKO MPOHUKATU
MPakKTUYHO B OyAb-sIKi MaTepialu Ta MpU LbOMY MaTu
BUCOKY iOHi3yl0Uy aKTHBHIiCTh Ha BiIMiHYy Bil GaraThbox
IHIIMX MEIUYHUX 130TOMIB.

BoagHouac Bimomo, 1110 IIpoOBeneHHsI OpaxiTeparii Mae
¢dopmyBaTH, BiITBOpIOBATH i 3a0e3reuyBaT BUCOKY TOU-
HIiCTb I030BUX PO3MOIiIIiB MPY OMPOMiHEHHI 3JTOSIKICHUX
HOBOYTBOPEHb i3 JOTPUMAHHSIM O€3IIeKH MEIMIHOTO TIep-
coHaiy. s edpeKTMBHOCTI OpaxiTeparrii HeoOXimTHO, 1100
JIKEpesio TaMMa-BUIIPOMIHIOBAHHS BilMOBIZaI0 HACTYII-
HUM BUMOTaM: €Hepris BUIIPOMiHIOBaHHS B Mexax (0,2—
0,5 MeB, Bucoka nMUTOMa aKTUBHICTb, MaJli TabapuTH,
nepiof HamiBpo3May, 110 BiAOBida€ MPUMHSTHIN Tepio-
JYHOCTI Tiporiecy Iepesapsiaku. [Ipore mxepena BuIl-
POMiHIOBAHHS, SIKi HA CbOTOJHi 3aCTOCOBYIOThCSI, HE Bill-
MOBiJal0Th MOBHICTIO LM BMoram. Tomy ripu BUOOpi pa-
JIOHYKJIiga Jj1s1 OpaxiTepaneBTUYHMX arlapaTiB J10MycKa-

gradually being displaced from the standard RT
practice by the accelerator-bases IR sources, it still
remains used in gamma knives and cancer
brachytherapy. High specific activity and energy of
v-radiation, convenient half-life value and pre-
sence of only one natural stable isotope character-
ize the “Co. In fact, the sources of y-radiation
based on “’Co are a standard in the relative biolo-
gical efficiency assay, comparing the «dose-effect»
calibration curves etc. [6, 10]. As mentioned
above, the “Co has a very convenient half-life
value of 5.27 years. On the one hand, the higher
half-life, for a longer time the source works, but on
the other hand its disposal is more difficult and
expensive. In case of “Co a typical canister for the
panoramic irradiator which initially contains
about 6,000—8,000 Ci (100 g of cobalt with a spe-
cific activity of 60—80 Ci/g) after 20 years of use
contains 431—576 Ci of activity and can be declas-
sified from category of radioactive waste after
120—130 years, i.e. requires no expensive under-
ground radwaste repository, but only compliance
with the appropriate storage conditions.

In modern radiation oncology the “Co is used
in gamma-knife devices applied in radiosurgery
of brain tumors. Technically the installation con-
sists of several hundred collimated y-radiation
sources covered by an absorbing curtain placed
around the patient’s head. In therapeutic proce-
dure the rays from point sources intersect at the
tumor forming thereby a required dose rate at this
area. The ®Co with high specific activity is just
required for the gamma-knife function. High
energy of g-radiation is also an advantage of “Co
as the g-rays then can penetrate deeply into
almost any material, having at the same time high
ionizing activity unlike many other isotopes
applied in healthcare.

At the same time, it is known that brachytherapy
should form, reproduce and ensure the high accu-
racy of dose distributions in a course of malignant
neoplasm irradiation along with providing the
safety of medical personnel. To provide effective
brachytherapy the y-radiation source is to meet
some specific requirements, namely the radiation
energy in the range of 0.2—0.5 MeV, high specific
activity, small size, and half-life corresponding to
the acceptable frequency of recharging. However,
the radiation sources currently in use do not fully
meet these requirements. Therefore, when choos-
ing a radionuclide for the brachytherapy devices a
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FOTh KOMITPOMIC 3 ypaxyBaHHSIM KOHKPETHMX YMOB BUKO-
PUCTAHHSL: MPU3HAYEHHSI afapaTty, HeoOXiTHa MOTYXXHICTb
J1031, TOMYCTUMIi pO3MipH JxKepesia, opraHizaliiiHi yMoBU
nepe3apsiikv, CUCTEMA paliallifHOro 3axycTy XBOPHUX 1
00CTyTOBYIOUOTO TIEPCOHAITY.

[HIIMM BaXJIMBKUM i IKUPOKKUM 3acTocyBaHHsIM “Co B
MeJULIMHI € OpaxiTepallisi, a caMe — BBEJIEHHSI B ITyXJIM-
HY OJTHOTO UM JAEKiTbKOX JI>KepeJsl IJIs1 BHYTPILLIHbOIO OIl-
POMiHEHHSI, 0COOJMBO B TUX KJIiHIYHUX BUMAAKaX, KOJIU
HeoOXimHe Kepeio 3 raMMa-BUIIPOMiHIOBAaHHSIM BHCO-
Koi eHeprii. Came B Takux Bumaakax °Co Mae mepeBaru
MEHIIIOT0 IMPOMEHEBOIO0 HaBaHTAXXEHHSI Ha OTOUYYIOUi
MyXJIWHY OpraHy i TKAHWHU, a TOMY HaJa€ MOXKJIMBICTh
nigBeAeHHSs OUIBLIMX J03 [J1s1 OPOMiHEHHSI, MOPiBHSIHO
3 IMCTAHLIIAHUM METOAOM.

¥ cygacHux GpaxiTeparieBTUMHUX YCTAaHOBKAX 3 BHUCO-
KOIO TIOTYXKHICTIO JO3M iOHi3yI0UOro BUITPOMiHIOBAaHHS
BUNpPaBAAaHO BUKOPUCTOBYIOTh JKepelsia paaioizoTomy
ipumito-192 (*?Ir) (3 aktusHicTio 5—10 Ki) [11—13]. Taki
JIKepelia CTaloTh BCe OB 3aTpeOyBaHMMU, HE3BaXKal0-
YY Ha BiAHOCHO HEBEJIMKUI TTepioJ HamiBpo3Mnaay i30To-
ny (73,83 mobu), 1110 BiAMNOBIIHO OOYMOBIIIOE HEOOXia-
HICTh YacToi mepe3apsgaku amapaty (3—4 pa3u Ha pik).
AJle mpy aKTUBHIl opraHizallii TeXHiYHOIO OOCIYTOBY-
BaHH$ BKa3aHUI HEAOMiK Moxke OyTH ycyHeHUM. Bu3Ha-
4yeHi ocHOBHI niepeBaru ’Ir. Lle BiTHOCHO HU3bKA cepel-
Hs eHepris oro ramma-surpomidioBanHsa (0,38 MeB),
3aBISIKM YOMY MOXHa Pi3KO 3HU3UTU Macy CXOBHIIA, a
TOJIOBHE, 3 KJIIHIYHOI TOUKHU 30Dy, 3alIPONOHYBaTH Pi3Hi
TiHBOBI €KpaHU IJis €(PEKTUBHOIO JIOKAJIbLHOTO 3aXUCTY
XKUTTEBO BaXKJIMBUX OpraHiB i TKaHUH. KpiM Toro, 6iibIu
BHUCOKa nmuToMa aktuBHicThb **Ir (450 Ki/r) no3Bossie Bu-
KOPUCTOBYBATH JKepelia MeHIIUX po3MipiB, 3a0e3meuy-
IOYM MIPU IIbOMY OIPOMIHEHHSI 3 BUCOKOIO MOTYXXKHICTIO
mo3u (> 12Ip/rom). Benuke 3HaueHHSI Ma€ HasIBHICTb
Majioro miameTpy mxepena “2Ir (1,1 MM), 110 TO3BOJISIE
CTBOPUTM TOHKI aIlJliKaTOpX TiaMeTPOM 3 MM, YCTaHOB-
Ka SIKMX 4acTO He MoTpedye MpoBeAcHHS aHecTesii. Ta-
KOX 3Ha4yHY poJb BiJirpa€ te, 110 Nepioj HaIiBpo3Iamy
r gopormnii, nmopiBHsaHO 3 °Co, y 22 pasu i iioro
MOXHa IIpU3HaYaTH Ipy PpaKlioOHOBAHOMY PEXKMMI OII-
poMiHoBaHHs. BpaxoByoun Te, 1o '*Ir Mae€ KOpOTKuUii
yac ceaHcCy, 3 HOro JOIIOMOTrOI0 MOXHAa IIPOJIiKyBaTH
OiIBIIIY KiJIBKICTh MALIiEHTIB, HiK 3a TOM 3Ke Yac Mpu 3ac-
TOCYBaHHi, HalpUKJIa, JxKepes BunpominioBanHs “Co.

Po3pobka cydyacHMX aBTOMaTM30BAHUX CHUCTEM JIOC-
TaBKM JXKepeja 10Hi3yl4oro BUIIPOMiIHIOBAHHS, IO
3HAXOAUThCS T KOHTPOJIeM KOMIT'IoTepa, IIO3BOJISIE
BUKOHYBaTH OpaxiTepariito B iMITyJIbCHOMY pexxuMi. Ha-
SIBHICTb iHTEPBaJIiB MixX iMITyJIbCAMU HAJA€ XBOPOMY JIe-
1110 OUIBLIMM CTYHiHb CBOOOAU, a MEAUYHOMY MEepPCOHa-

compromise solution is made taking into account
the specific conditions of use: the purpose of the
device, required dose rate, allowable source size,
organizational conditions of recharging, and radi-
ation protection system for patients and staff.

Another important and broad application of
Co remaining in healthcare is brachytherapy
featuring the insertion of one or more sources for
internal irradiation into the tumor, especially in
clinical cases where a high-energy <y-radiation
source is required. Just in such cases the “Co has
an advantage of less radiation exposure to the
surrounding organs and tissues, delivering there-
fore higher radiation doses vs. the distant RT
method.

Application of the iridium-192 ("’Ir) radioiso-
tope sources with an activity of 5—10 Ci is feasible
in the modern brachytherapy installations with a
high dose rate of ionizing radiation [11—13]. Such
sources are becoming increasingly popular despite
relatively short half-life of the isotope (73.83 days).
The latter accordingly necessitates frequent re-
charging of the device i. e. about 3—4 times a year.
But with proper maintenance this shortcoming is
not actual. The are some key advantages of the
2Ir, namely a relatively low average energy of its
v-radiation (0.38 MeV), thus the mass of storage
can be dramatically reduced, and most important-
ly from a clinical point of view that a variety of
shadow screens for effective local protection of
vital organs and tissues can be applied. Moreover,
the higher specific activity of **Ir (450 Ci/g) allows
the use of smaller size sources while providing the
irradiation with a high dose rate (> 12 Gy/h). A
small diameter of the '"Ir source (1.1 mm) is of
especial importance as allows to create thin appli-
cators with 3 mm in diameter, the installation of
which often require no anesthesia. The facts that
the "?Ir half-life is 22-fold shorter vs. ®°Co and it
can be administered in a fractionated mode of RT
are also meaningful. And due to the fact that the
use of "*Ir provides a short session time of RT it
therefore can be used to treat more patients than
during the same time when using for example the
%Co radiation sources.

Development of modern automated systems for
the delivery/placement of ionizing radiation
sources controlled by a computer allows perform-
ing brachytherapy in a pulsed mode. Presence of
intervals between pulses gives a slightly greater
degree of freedom to the patient and more radia-
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JIy TABUIIYE piBeHb pamiaiiiiHoi 0e3neku. KpiMm Toro,
TaKMi peXUM TeparieBTUYHOTO OIIPOMIHEHHSI TO3BOJISIE
BBOJIMTU MOMNpPaBKy Ha po3Iiajl pPagioaKTUBHOTO i30TOILY,
1110 B CBOIO YEPry 3BOAUTH 10 MiHIMyMYy TMTO0iUHI e(peKTH,
sIKi MOXYTb HEraTUBHO BIUIMBATU Ha SIKiCTb JIiKyBaHHSI.

ITuraHHg 1WO0OO0 peKoMeHaaliid 0e3MeYHOro OMpoMi-
HEHHSI PU BUKOPUCTAHHI iMITYJIbCHOTO PEeXXUMY ITPOAOB-
KyI0Th (paxiBLsIMU obrosoproBatucs [13—16]. Ciiz 3ayBa-
SKUTH, 1110 OyIb-SIKUIA BIACTYII Bill pexKnuMy 06e31epepBHOI0O
OIMPOMiHEHHS B 0iK 3 iHTepBajaMu MOXe CyITPOBOIXKYBa-
TUCSI PamioOioJIONYHMMM HEeraTUBHUMM Hacjigkamu. Lle
MOB’sI3aHe 3 TUM, 110 3 KOXHUM iMITyJIbCOM MOTYKHICTh
JIO3U BUSIBJISIETHCSI BUIIIOIO i 3aJIMIIIA€ MEHILIE IIAHCIB IS
pemnapailii pagialiiiHo-iHAyKOBaHUX molukomkeHb JTHK,
Yy TOMY YMCJIi B KJIITMHAX 3J0POBUX TKAHWH i3 OTOYEHHS
nyxiauH. ITlpy BUKOpHCTaHHI aBTOMAaTU30BaHUX CHUCTEM
JOCTaBKM JKepelia i0Hi3yI0uoro BUIIPOMiHIOBAHHS 3 BU-
COKOIO TOTYXXHICTIO J03U MOXJIMBE MOTEHLiMHE ITigBU-
LIEHHSI Pagiope3UCTeHTHOCTI MyXJIMHU 4epe3 Heaaek-
BaTHICTh PEOKCUTEHallii ii KITITUH, 1110 MOTPiOHO BPaxoBY-
BaTU MPHU IJTaHyBaHHI POMEHEBOI Tepaltii.

ITpu BuCOKOeHepreTuyHiii OpaxiTeparii 3 BUKOPHUCTaH-
HaM "I 1o3UMeTpist CIIyTye HEOOXITHOIO YaCTHHOIO TIPOT-
paMM 3a0e3rneueHHs SIKOCTi pafioTepariii OHKOJIOTIYHUX
xBopux [17]. Ha nanuii yac mpomoBXKY€EThCS YIOCKOHAJIEH-
H$I TEXHOJIOTii BHYTPIillITHBOIMOPOXHUHHOI iHCTPYMEHTAIb-
HOI1 1I03UMETPil, y TOMY YKUCIIi JOCTIIKEHHST MOXJIMBOCTE
ii 3aCTOCYBaHHSI IIPU Pi3HMX JIOKaTi3allisix myxjivH [18, 19].

OHUM i3 TTIAHWX MiAXOMiB A0 MiABUIIEHHS €(DeKTUB-
HOCTi OpaxiTeparnii 3 BAKOpUCTaHHIM mxKepena ’Ir € Bu-
KOHaHHSI pafio0iooriyHol J03UMETpii Ha OCHOBI TeCT-
cucremu JiMpounTis neprudepuyHoi kposi (JITTK) oH-
KOTiHEKOJIOTIUHNX XBOPHUX 3 HACTYITHUM LIUTOTCHETHY -
HMM aHaJli3oM pajialiiiHo-iHAyKoBaHUX abepalliii Xpo-
mocoMm [20, 21]. Paninre Hamu BcTaHOBIEeHO [3], 1110 ¥
MEePBUHHUX XBOPUX IO TOYATKy Kypcy OpaxiTeparii 3
mkepenoM PIr 3arajbHa yactora abepalliif XpoMOCOM
ckiagana 6.6/100 meradas (Bim 3.6 mo 8.8 abe-
pamiii/100 mertacda3s), 110 BABIYi IEPEBUINYBaJIO 3HA-
YeHHsS 3I0poBoro KoHtpouio. Ilicns mepiroi ¢paxiii
JIOKQJIbHOTO OIIPOMIHEHHSI XBOPMX 3arajbHa 4acToTa
abepaiiii xpomocoMm ckimanana Bxe 29.0/100 meradas
(Bim 18.0 mo 37.0 abGepawiii/100 meracdas). ¥ cmekrpi
pamialiifHO-iHIYKOBAaHUX TMOIIKOIXEHb TpeBaTioBaIN
MPOMEHEBI MapKepW — AUIECHTPUYHI XpPOMOCOMHU 3
CYIIPOBOIXYIOUMM TapHUM (parMeHTOM. BapiaGens-
HICTb iHOMBiAyaJIbHUX 3HAY€Hb LIMTOTEHETUYHMUX I10-
ka3HukiB JITTK micnsg mepioi dpakiiii ormpoMiHeHHS
XBOPHUX B OMHAKOBIH 103i (5 [Pp) CBimUMTh PO iHAUBILY-
aJlbHy 4YYTJIWBICTh OpraHi3My XBOPHUX OO TaMMa-OII-
poMmiHeHHs *°Ir.
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tion safety to the medical staff. Therewith, this
mode of therapeutic exposure allows making a
correction for the decay of radioactive isotope,
which in turn minimizes side effects that can
adversely impact the quality of treatment.

Issues regarding recommendations of the safe
RT when using a pulsed mode continue to be dis-
cussed by the experts [13—16]. It should be noted
that any deviation from the mode of continuous
irradiation towards the interval mode might be
accompanied by the radiobiological adverse
effects. This is because the dose rate becomes
higher with each pulse and leaves less chance to
radiation-induced DNA damage repair, among
other in healthy tissue cells surrounding the tumor.
When using the automated delivery systems of io-
nizing radiation source with a high dose rate, a
potential increase in tumor radioresistance can
occur due to inadequate reoxygenation of its cells,
which should be taken into account when planning
the RT.

Dosimetry is an essential part of the program of
ensuring the RT quality for cancer patients when
using the high-energy '"’Ir-brachytherapy [17]. At
present, the progress in technology of intracavitary
instrumental dosimetry continues, including the
study of its possible application in different tumor
localization [18, 19].

Performing the radiobiological dosimetry based
on a test system of peripheral blood lymphocytes
(PBL) in gynecological cancer patients followed
by the cytogenetic analysis of radiation-induced
chromosome aberrations is one of the fruitful
approaches to increase the ""’Ir-brachytherapy ef-
fectiveness [20, 21]. We have previously found [3]
that in primary/naive patients the total incidence
of chromosome aberrations before the course of
P2r-brachytherapy was 6.6 per 100 metaphases
(from 3.6 to 8.8 aberrations per 100 metaphases),
which was twice the value of healthy control. After
the first fraction of local irradiation the total inci-
dence of chromosome aberrations was 29.0 per 100
metaphases (from 18.0 to 37.0 aberrations per 100
metaphases). Radiation markers, namely the
dicentric chromosomes with an accompanying
paired fragment dominated in the spectrum of
radiation-induced damage. The variability of indi-
vidual values of cytogenetic parameters of PBL
after the first TR fraction in the same dose (5 Gy)
indicates the individual sensitivity of patients to
the "Ir g-irradiation.




ISSN 2304-8336. pobnemu paniauiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

CASE RECORDS

KniHiyHi acnekTn TepaneBTUYHOro ONpPoOMiHEHHS
OHKOriHEeKOOriYyHUX XBOPUX 3 BUKOPUCTAHHAM
ramma-onpomiHeHHs '%?Ir (BnacHi gocnigxeHHs)

Ha croromni noseneHo, 1o epeKTUBHICTh OpaxiTeparii
BU3HAYAETbCS O€3MEepPEepPBHICTIO OMPOMiHEHHS, CTBO-
PEHHSIM BUCOKOI OCEpeIKOBOI 103U 3 PiBHOMipHUM OIT-
POMiHEHHSIM BCHOTO MATOJIOTIYHOTO 00’ EKTY TIPU MiHi-
MaJibHiil Jii Ha OTOYYIOYi 3M0POBi TKAHWHU i XKUTTEBO
BaxXJIMBi OpraHu, 110 JO3BOJISIE 3HU3UTHU YaCTOTY IPO-
MEHEBUX YCKJIAAHEHD i JOCSTTUA 3HAYHOTO IiIBUIIICHHS
BUXKMBaHHS xBopux. Y HallioHaabHOMY iHCTUTYTI paKky
(HIP) nakonuyeHu# BeJIUMKUIA AOCBiA MO BUKOPUCTAH-
HIO Pi3HUX JIKepeJ i0Hi3yI0uOoro BUITPOMIHIOBAHHS TTif
yac MpoBeleHHs OpaxiTepallil Mpu OHKOJIOTIYHUX 3aX-
BOPIOBAHHSIX. Y CydaCHUX €BPOIEUCHKUX KIIiHiKaX Ie-
peBara Ipu OpaxiTepamnii HaZa€TbCs BUKOPUCTAHHIO
mkepena '?Ir, mo mae 3Mory MmigBMIYyBaTu edex-
TMBHIiCTb TPOMEHEBOI Teparlii i 3MeHIIyBaTU 11 TOK-
cnIHicTh. OCKiIBKY ChOTOIHI BITYM3HSIHI KJTiHIKM 9aCT-
KOBO YCTaTKOBaHi armapaTraMu [1Jis1 BHYTPillIHbOIIOPOXK-
HUHHOI TTPOMEHEBOI Teparii 3 JXKepeJoM BUIIPOMiHIO-
BaHHS "I, 3 METOIO BUBYCHHS i TOPiBHSAHHS 6i0jIoriv-
Hux edexriB *’Ir 3 edpeKTaMH €TaTOHHOTO raMMa-BHII-
pomiHioBaHHs “Co, HaMu y BiniIeHH] pamialiiiHOi OH-
kosorii HIP mpoBeaeHo AOCHIIKEHHS, SIK€ BKIIOYAIO
00CTEeXEHHS Ta KOMIUIEKCHE KOHCepBaTUBHE JIiKyBaHHS
98 xBopux Ha BropuHHHUII pak Barinu (BPB) II-III
cramiii, T».3No.1My. Cepenniii Bik Mali€eHTIB CKJIagaB
(57,3 = 5,2) pokiB. 3rigHo 3 knacudikauiero TNM y
77,8 % xBopux 6yi0 BctaHoBieHo 111 cramito 3axBopio-
BaHHA. 3a MOp@dOJOriyHo CTPYKTYypolo y 93,6 %
MAaIi€EHTIB JiarHOCTOBAHO EIiIepMOITHUI paK Pi3HOTO
cTyneHs nudepeHIialtii.

ITicasa KoMIIEKCHOTro 00CTEXXeHHS YCiM XBOPUM IPO-
Bonuau nmoeaHaHy rmpomeHeBy Tepamnito (ITT1T): xkondpo-
pMHa aucTaHuiiiHa mpoMeHeBa Teparis (JII1T) Ha ama-
pati JiHiHUI OpUCKOpIOBaY €JIEKTPOHIB i KOHTAaKTHa
IIT. OcHoBHili rpymi (37 XBOpUX) Ha APYroMy eTari om-
POMiHEHHSI TPOBOAMIMU OpaxiTepamilo 3a J0IIOMOIOI0
BucokoeHepreruuyHoro (HDR) amapaty GammaMed 3
JDKepesaMu BUutipoMiHtoBaHHs '2Ir. KoHTpobHii TpyITi
(35 xBopum Ha BPB), micia HIIT nposoawiu HDR
Opaxireparmiro mxeperamu “Co. BinmosinHo 10 po3po6-
JIEHOTO TIPOTOKOJy OpaxiTepariilo 3iliCHIOBaIUd 3a pe-
>xumMoM omnpomiHeHHs: POl 5 Ip nBivi Ha TWKAEHD 10
COJ1 40 Ip.

IIpu ouiHLi pe3yabraTiB KJIiHIYHUX JOCJiIXKEeHb BCTa-
HOBJIeHO, 110 3acTtocyBaHHs HDR Opaxiteparrii 3 BUKo-
PUCTAHHSIM iOHi3yl04OTr0o BUIIpOMiHIOBaHHS '*Ir 3a BU3-
HAaYeHUMU METOIUKAMU Y XBOPHX OCHOBHOI TPYITH IIO-
PIBHSIHO 3 MaliEHTKAMU KOHTPOJILHOI TPYIIU, SKUM MIPO-

Clinical issues in radiotherapy in gynecologic
cancer patients using y-radiation from the

1921 sources (own research)

Today it is proved that the effectiveness of
brachytherapy depends on continuity of irradia-
tion, delivering a high focal dose with uniform
exposure of the entire pathological object with
minimal radiation effect on the surrounding
healthy tissues and vital organs, which reduces the
incidence of radiation complications and signifi-
cantly increases survival. The National Cancer
Institute has accumulated extensive experience in
the use of various sources of ionizing radiation du-
ring brachytherapy for cancer. In modern European
clinics, the advantage of brachytherapy is given to
the use of *Ir source, which allows to increase the
effectiveness of radiation therapy and reduce its
toxicity. Because today the domestic clinics are
partially equipped with devices for intracavitary RT
by the "?Ir radiation sources. Therefore, in order to
study and compare the biological effects of "*’Ir
with the effects of the reference y-radiation from
82Co a study was conducted at the Department of
Radiation Oncology of the National Cancer
Institute. The study included examination and
comprehensive conservative treatment of patients
(n = 98) with stage II—I1I secondary vaginal cancer
(SVC) T23No-1My. The mean age of patients was
(57.3 £ 5.2) years. According to TNM classifica-
tion the disease stage 111 was established in 77.8 %
of patients. According to morphological structure
the epidermoid cancer of various degree of differ-
entiation was diagnosed in 93.6 % of cases.

After a comprehensive examination the combined
radiation therapy (CRT), namely conformal external
beam radiation therapy (EBRT) on a linear electron
accelerator unit and the contact RT were adminis-
tered. Brachytherapy using a high-energy (HDR)
device GammaMed with "’Ir radiation sources was
administered to the main group (n = 37) at the second
stage of RT. The HDR brachytherapy with “Co sour-
ces was applied to the control group of SVC patients
after the EBRT. According to the developed bra-
chytherapy protocol the irradiation was administered
in a mode of single boost (fraction) dose of 5 Gy —
2 times a week up to the total boost dose of 40 Gy.

When evaluating the study results it was found
that the administration of HDR brachytherapy
using "?Ir radiation sources according to specific
methodologies in the main group significantly
increased the incidence and degree of vaginal
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Boauau HDR GpaxiTepartito 3 BAKOPUCTaHHSIM iOHi3yIO-
yoro BumpoMiHwoBaHHS “°Co, BipOriZHO 30iIbIIyBaIO
YacTOTY i CTYIiHb perpecii KapurHOM paky BariHu. [ToB-
Ha i yacTKoBa perpecist y xBopux Ha BPB miciist moBHOTO
kypcy IIIIT 36inpmmiace Ha 17,2 % B mociimKyBaHiil
rpyIi, MOPiBHSIHO 3 KOHTPOJbHOIO, ae Inpu npu HDR
OpaxiTeparlii 3acTOCyBajii IXKepesio BUIIPOMiHIOBAHHS
9Co. Yepes Tpu Micsli cIrocTepekeHHs IMO3UTHBHA
BIAIOBIAb MyXJIMHU 3apeecTpoBaHa y 69,9 % manieHTok I
rpynu Tay i 49,6 % B KOHTpOJIBHIN Tpyti, 1o Ha 20,3 %
OiJibllle B MOPIBHSIHHI 3 KOHTPOJbHOIO IPymno. Y XXomaHo1
MalLiEHTKW BIPOIOBX JIIKyBaHHS i B HAROIMKYi 3 Micsii
Mmicyist Woro 3aBepIlleHHSI HE BiIMiY€HO paHHIX TSKKMX
npoMeHeBUX ycKiaaaHeHb (Bulle II ctymeHs ) 3 60Ky ce-
YOBOI'0 MiXypa i IpsIMO1 KUIIKH.

BomHouac ciig Big3HAuMTUM 3MEHIIEHHS TMPOSIBiB
micueBoi TokcuuHocTi [TITT, a caMe paHHIX TpoMeHEBUX
peaxiiil 3 00Ky CyMiKHUX 3 MyXJIMHOIO KPUTUYHUX OP-
raHiB y XBOPUX OCHOBHOI I'pYyI1, MOPiBHSIHO 3 TALIIEHT-
KaMM KOHTPOJIbHOI rpynu. Ll cutyatis, HaiiBiporigHi-
111e, 3yMOBJIeHA KPYTUM CI1aJIOM 03U iOHi3yl0UOro BUII-
POMIHIOBaHHS, 1110 TpUTaMaHHe mkepeny *2Ir, Ha BigMi-
Hy Bin mxepemna “Co.

BUCHOBKHA

Takum uynmHOM, OpaxiTeparisi Ha CbOTOJHiI € Halicyyac-
HIlllUM, BHUCOKOTEXHOJIOTIYHUM, e(EKTUBHUM i opra-
HO30epiralouMuM KOMIIOHEHTOM paJuKaJbHOIO MHpOMe-
HEBOTO JIIKyBaHHS TiHEKOJIOTIYHOTO paKy, SIKUM J103BO-
JIIE MiABUIIUTU pe3yJbTaTH JIiKyBaHHS, i 3BECTU IO
MiHIMyMy TIpOMEHEBE HAaBaHTAXKEHHSI Ha OTOYYIOUi ITyX-
JIMHHE BOTHUIIIE HOpMaJibHi TKaHMHU. Cy4acHi BUCOKO-
TEXHOJIOTIYHI amapaTy Uisi OpaxiTepariii IaroTh MOX-
JIMBIiCTh (DOPMYBATU BiATBOPEHHS IMTyXJIMHHOTO OCEPEAKY
i3a0€3MeYUTHU BUCOKY TOUHICTb JO30BUX PO3NOALIIB IPU
OINMPOMiHEHHi 3JI0SIKICHUX HOBOYTBOPEHBL. 3a JOMOMO-
TOI0 JKepes BUIIPOMiHIOBaHHS '*Ir BUCOKOI ITOTY>KHOC-
Ti, mopiBHsHO 3 *’Co, He TIIbKH 301IbIIYETHCS TPOIYCK-
Ha 3JaTHICTb JIiKyBaHHSI XBOPUX, ajie¢ ¥ IMiICUIIOETHCS
perpecist MyxJIMH i 3MEHIIYETbCSI YacTOTa MPOMEHEBUX
peakuiit 3 00Ky KpUTUUYHUX opraHiB. Ha maHuii yac Ha-
MU BUKOHYIOTbCSI Paaio0iosoriyHi JOCHiIKEeHHS Ha Te-
HETUIHOMY, OioXiMidHOMY, 0i0(i3MIHOMY i IIMTOJIOTIU-
HOMY PiBHSIX COMAaTUYHUX KJIITUH XBOPUX 3 METOIO 0i0-
iHAMKAaIlil TpOMEeHeBUX ypaKeHb 3a Jii pamioizoromy Ir.
ITponoBxXeHHs KJiHIYHUX AOCHiAXeHb i3 paaiodio-
JIOTIYHUM CYITPOBOJOM HAAACThb MOXJIMBICTb IPOTHO3Y-
BaTU paHHi Ta Ti3Hi MPOMEHEeBi YCKJIAAHEHHS i TaKUM
YUHOM 3a0e3MeYnTU nepcoHicikoBaHUM Miaxia 1o Opa-
XiTeparii OHKOTiHEKOJIOTIYHMUX XBOPHUX 3 BUKOPUCTAH-
HSIM JKepesia TaMMa-IipoMeHiB *2Ir.

cancer regression compared with the control
group receiving HDR brachytherapy using the
Co radiation sources. Complete and partial
regression in SVC patients increased by 17.2 % in
the main study group upon a full course of CRT
by contrast with the control group where the ©°Co
radiation sources were used in brachytherapy.
Upon three months of the follow-up a positive
tumor response was registered in 69.9 % of
patients in the main group vs. 49.6 % in the con-
trol group featuring a 20.3 % difference. No early
severe radiation complications (above degree 1I)
from bladder and rectum were revealed in the RT
course and within next 3 months upon its com-
pletion.

At the same time the decreased manifestations of
CRT local toxicity, namely of early radiation reac-
tions from the adjacent to the tumor critical organs
are noteworthy in the main group compared with
patients in the control group. This situation is most
likely due to a dramatic drop in radiation dose
delivered by the "*Ir sources in contrast to the “Co
ones.

CONCLUSION

Thus, brachytherapy today is the most advanced,
technology intensive, effective, and organ-pre-
serving method of the definitive RT in gynecolo-
gical oncology. Brachytherapy administration
therefore can improve treatment outcomes and
minimize radiation exposure to normal tissues sur-
rounding the tumor. Use of innovative brachyther-
apy devices makes it possible to form the spatial
modeling of tumor area and ensure high accuracy
of dose distributions when irradiating the malig-
nant neoplasms. Use of the high-power "**Ir radia-
tion sources as against the ®Co ones provides an
increase in patient capacity (bed turnover) in RT
units both with enhanced tumor regression and
reduced incidence of radiation reactions from the
critical organs. Currently we perform the radiobi-
ological studies of somatic cells of cancer patients
at the genetic, biochemical, biophysical, and cyto-
logical levels in order to receive the biological indi-
cation of radiation damage under the impact of
"2r isotope. Continuation of clinical trials with
radiobiological support will provide an opportuni-
ty to predict the early and late radiation complica-
tions and thus to provide a personalized approach
in brachytherapy of cancer patients using the "Ir
sources of y-rays.
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