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PE®EPAT

CPABHUTEJIBHBIN AHAJIU3 JO3UMETPUYECKUX ITJ/IAHOB
ObJIVHIEHUA JIJIA AIIIIAPATOB BPAXUTEPAIINN C HCIIOJIB3OBAHHUEM
PA3JINYHBIX HCTOYHUKOB U3JIVYEHUA

Junnomuas pabota: 45 ctpanun, 21 wimtoctpanus, 7 Tabnui, 13
HMCTOYHUKOB.

HGHB pa6OTBI — IMPOBECTU AHAJIN3 pasﬂnqnﬁ B JOMMCTPHUYCCKUX IIJIaHAX
O6JIY‘I€HI/I$I Ha OCHOBaHUH Ir'nCTOrpaMMabl I[O3a-06’beM JJIA arIrapaTroB
6anI/ITepaHI/II/I npu UCIIOJIB30BAHNN HCTOYHHUKOB HMOHU3UPYIOUMICTO M3JTYUCHUS HaA

ocHose paguonyknuaa Co® u Irt%,

AKTYaJIbHOCTh Te€MbI JAUIIOMHOI PaldoThI. MEPBBIMU HCIOJIB3YEMBIMU
MCTOYHMKAMH U3IyYEHHs IIPH 3apOKICHUU Opaxutepanuu sBiasiauck Ra??® u Th??,
a mnosgHee ucrounuk Co®. Opmako u3-3a GONBIIMX pa3sMEPOB HCTOYHUKOB
U3JIy4EHUsI, HEPABHOMEPHOCTH PAaCIpPEIEICHUS 03bl, TPYAHOCTEH C TOYHOCTBHIO
NO3UIMOHUPOBAHHUS MOSBUIIACH HEOOXOJUMOCTh B TIOMCKE APYTHX, OoJiee yT0OHBIX
B MCII0JIb30BaHUU UCTOYHHUKOB.

r192

Co BPpCMCHECM CIICHIUATINCTaMU OBLI CIIPOCKTHUPOBAH HCTOYHUK I C

MHUHMATIOpHOH TeomeTpueit. C Tex nop ucrounuk Ir'% sapmman GomblIyio yacTh
MHPOBOT'O PHIHKA HCTOUHUKOB U3IydeHHs s mpoleayphl Opaxutepanuu. Ho, Tak
KaK TEXHONOTMH W3TOTOBIEHHS HCTOYHHKOB IOCTOSIHHO OOHOBISIOTCS U
COBEPIIEHCTBYIOTCS, BCKOPE HA PBIHKE TOSBUIICS MUHMATIOPHBIH HcTounuk Co®,
CONMOCTaBUMBIH ¢ reomerpueil wuctounukos Ir'%2, Hcxoms wu3 »storo, y
CHENUANTICTOB BO3HUK BOIPOC O MPEMMYLIECTBAX U HEJOCTATKAX MCIOIb30BAHUS
ucrounuk Co® Bmecto ucrounmka 1'%, B 3apybexHoii nuTeparype MHEHHUE
yicciaeioBaTeseil Mo MOBOAY JAHHOTO BOINPOCA PasHAThCA. 1103TOMYy BO3HMKAeT
%y Co® na

6aze 'Y «PecnyOnuKaHCKHII HAayYHO-TIPAKTUYECKHH LIEHTP OHKOJOTUUA U

HGOGXOI{I/IMOCTB B HCCJICAOBAaHHAX OTIIMYMU U CXO0ACTB MCTOYHHKOB I

MeOuIUHCKOM  pammosnormu  uM. H.H.  AmekcangpoBa».  IIpoBenénnoe
HCCIICIOBAHUE MOJXKET BKIIIOYATh B ceOs pa3pabOTKy HWHAMBUIYATH3UPOBAHHBIX
JTO3UMETPUUYECKUX TUIAHOB OOJIyYeHHs IS KaXJOro cliydas C HMCIIOJb30BaHHEM

Co%0 i [r192

O0beKT nccjieOBAHUSA — J103UMETPUUYECKUE TUIaHbI OOJTYyYEHUs] HA OCHOBE
Co® u 11192,

B pesynbprare uccinenoBanus npuMmepHo B 90% ciaydaeB 3Hau€HHUE 03Bl 10

OIITUMMH3allUH OBIJI0 3HAYUTEIHHO BBIIIC IIpu HMCIIOJIb30BaHHMM HCTOYHHKA COGO.

Jloza Dag (C0%°), mpuxoasmascs Ha MoueBOil My3bIpb, IPIMYIO M CUTMOBHIHYIO



KHIIKY, OoJbiie Ha 4,6, 2,8 u 3,6 I'p, ueM A03a (MpUXOSIIASICA HA TE€ XKE OPTaHbl)
Daec (I'%)  npu ycrnoBuum OAMHAKOBOM MOIMHOCTH MCTOYHMKA M BPEMEHH
oOnydenus. Mcxoms u3 3TOro 3HaueHHe 10361 OT uctounuka Co°® Gombie
3HaueHus 10361 oT 1'% nmpumepno na 50%. IMocie oNTHMM3ALUKM 3HAYEHUE J03bI

Ipu Kucnonb3oBaHnuy ucTounrka Co®® crano Gosblne 3HAYEHHs 103bI OT HCTOUYHHKA
112 ga 4-5 %.

[lony4eHHble pe3ylbTaThl  yKashiBarOT Ha To, d9ro Co% wmoxer
UCIIOJIb30BaThCSl KAaK MCTOYHUK M3IY4YEHUs I OpoUeAyphl OpaxuTepanuu.
Uctounnk Co®*no3BonuT H0cTaBIaTh 0ojee BHICOKHME M03bI Ha MHUIIEHL, a IIPU
ONTUMU3AIMU CYHIECTBEHHO CHU3UTh JO30BYIO HAIPY3KYy Ha KPUTUYECKHE OPTaHBbI.
Jlns monmydeHus: TOM ke MOIMHOCTH 1036l McTouHMK Co®® Tpebyer Tombko 36%

AKTMBHOCTH UCTOYHHKA 11'192.



ABSTRACT

COMPARATIVE ANALYSIS OF DOSIMETRIC EXPOSURE PLANS FOR
BRACHYTHERAPY MACHINES USING DIFFERENT RADIATION SOURCES

Thesis: 45 pages, 21 illustrations, 7 tables, 13 sources.

The aim of the work is to analyze the differences in dosimetric radiation
plans based on the dose-volume histogram for brachytherapy devices when using
ionizing radiation sources based on Co® and 1'% radionuclides.

Relevance of the thesis topic: the first radiation sources used at the birth of
brachytherapy were Ra??® and Th?*2 and later Co®® source. However, due to the
large size of radiation sources, non-uniformity of dose distribution, difficulties
with positioning accuracy, it became necessary to search for other, more
convenient to use sources.

Over time, Ir*%2 source with a miniaturised geometry was designed. Since
then, the 1r'® source has held a major share of the global market for radiation
sources for brachytherapy procedures. However, as source technologies are
constantly being updated and improved, a miniature Co® source comparable to the
Ir*92 source geometry soon appeared on the market. On this basis, the experts had a
question about the advantages and disadvantages of using Co® source instead of
Ir'%2 source. In the foreign literature, researchers' opinions on this issue differ.
Therefore, there is a need to study the differences and similarities of 1r'% and Co®°
sources on the basis of the Republican Scientific and Practical Centre of Oncology
and Medical Radiology named after N.N. Aleksandrov. N.N. Aleksandrov’. The
conducted research may include the development of individualised dosimetric
irradiation plans for each case using Co60 and Ir'®?,

The object of the study is dosimetric irradiation plans based on Co® and
|r192.

As a result of the study, in about 90% of the cases, the pre-optimisation dose
value was significantly higher with the Co® source. The dose (using Co® ) to the
bladder, rectum and sigmoid colon increased by 4.6, 2.8 and 3.6 Gy. On this basis,
the dose value from the Co®® source is greater than the dose value from 1r'% by
about 50%.

After optimisation, the dose value of Co®® source was 4-5% higher than the
dose value of Ir*%2 source.

These results indicate that Co®% can be used as a radiation source for
brachytherapy procedures. The Co®® source will allow to deliver higher doses to
the target organ, and when optimised will significantly reduce the dose load on



critical organs. It was also found that the required irradiation time for the Co®
source is 1.8 times shorter than for the new Ir'® source, which reduces the
procedure time. To obtain the same dose rate, the Co® source requires only 36% of
the activity of the 1r'2 source.



PODEPAT

ITAPAYVHAJIbHBI AHAJII3 JJABIMETPBIYHBIX IIJIAHAY ATPBIMAHHA
JIJIA ATIAPATAY BEPAXITAPAIII 3 BbIKAPBICTAHHEM PO3HbBIX KPBIHIL]
BBUAIMJIEHHA

JlpiruioMuas pabora: 45 craponak, 21 umroctpansis, 7 Tabminsl, 13 kpbIHill.

MbTa mpaubl - mpaBecli aHadi3 aapO3HEHHSY y a3IMETPBIYHBIX IUIaHaX
anpaMsHEHHS Ha MajCcTaBe ricTarpambl 103a-a0'ém g anaparay OpaxiTapaliil mpbl
BBIKAPBICTAHHI KPBIHII 1sIHI3aBaJIbHAra BHITPAMEHbBAHHS HA ACHOBE PaJIbIEHYKITI Y
CO6O i h.192

AKTyanpHAcIb TAOMbI JABIIJIOMHAM TMpambl: MEpHIbIMI BBIKAPHICTOYBAHBIMI

KpBIHIIAMi BBIIPAMEHbBAHHS TpPHI 3apajUKdHHI OpaxiTopamii 3'symsmica Ra??® i

Th232
BBIMIPAMEHbBAHHS, HEpayHaMepHacCIll pa3MepKaBaHHS JO3bl, IDKKACIY 3

, a mnasHeil kpeiHina Co%. Anmak 3-3a BamKix IaMepay KpBIHIIL
JaKIaJHACIl0 Na3ilblsIHABaHHS 3'sBUIacs HeaOXogHAclb Yy TMOLIYKY IHIIBIX,
3pYYHEHIIBIX Y BBIKAPBICTAHHI KPBIHILL.

3 yacam crenplsiicTami OblIa crpaekTaBaHa KpbiHina Ir'% 3 minigrypHait

192 3ajimay GoMBIIYI0 YaCTKy CycBETHAra
PBIHKY KpBIHII BBbIIPaMEHbBAHHA JUIS TpaipAypel Opaxitopamii. Ane, 060

reaMeTpeisid. 3 TBHIX 4Yacoy KpbIHiNa Ir

TOXHAJIOTII BbIpaba KpBIHII yBech Yac aOHaysgomia 1 YaacKaHAIbBAIOIIIA,
Hey3a0aBe Ha pHIHKY 3'dBinacd MiHisTypHas kpbiHina Co®, cymacraymel 3
reameTpbistii KpbiHil 1'%, 3pIx0a344bl 3 I3Tara, y aaMbIciIoynay y3HiK/Ia NbITAHHE
a0 mepasarax i Hejaxonax BbikapbicTanHs KpbiHina Co® 3amect kpbHins! Ir!%, Y
3aMeXHail JiTapaTypsl MEpKaBaHHE Jacje/HIKay 3 Haroibl Naj3eHara IbITaHHS
anapo3HiBanma. Tamy Y3HiKae HeaOXOJHACIh y JacjeJaBaHHAX aJpPO3HCHHAY 1
nagabencteay kpein Ir'% i Co® ma 6ase IV «PscnybiikaHcki HaByKOBa-
MPaKTBIYHBI  IPHTP aHKAJOril 1 MeABIIbIHCKAaW panpiswiorii  iMm. M.M.
AnsikcannpaBa». llpaBem3enHae jmacienaBaHHe MoKa — YKIOYarns  y  cs0e
pacnparoyKy IHABIBiMyami3aBamb Ja3IMETPHIYHBIX IUIAHAY AampaMsSHEHHS IS

KO>KHAra BBINAAKY 3 BeIkapbicTanHeM Co® 1 Ir'%2,

AOG'exT pacienaBaHHsS - Ja3IMETPBIUHBIS TUIAHBI anpaMsHEHHS Ha AacHOBE
COBO i Ir192

VY BBIHIKY AacienaBaHHs mpbikiaagHa ¥ 90% Beimaakay 3Ha4YdHHE 03B 1
ANTBIMI3ALBI ObLIO 3HAYHA BBILDHLILIM HpbI BhIKApbIcTaHHI KpbIHiLEl Co®’. TIphI

r3ThIM 1032 (1ipsl BeIkapbicTanHi Co®) nmpeixonHas Ha MauaBas GypOaka, IpamMyo
1 cirManago0HyI0 KIIMIKY MaBsiiubuiaca Ha 4,6, 2,8 1 3,6 I'p. 3pixoa3si4bl 3 ratara



3HaudsHHE 10361 an KpbiHinsl Co® Gompm 3nawsHHS mo36 ax Ir'% npeiknagna Ha

50%.

[Macns anTeIMi3ambli 3HAYDHHE JO3BI IIPHI BHIKAPBICTaHHI KpbIHimsl Co%°

cTaja GOJBII 3HAYDHHS J03bI afl KpbIHins! [r1% na 4-5%.

ATpBIMaHBIS BBIHIKI Naka3Baiolb Ha Toe, ITo Co®® Moska BeIKaphICTOYBAILA
SK KpBIHIIA BBIIPAMEHBBAHHS JUIS Npampaypbl Opaxitapamii. Kpemina Co®
Ja3BOJIIb JAacTayysib OONbII BBICOKIS 103l Y MINIPHb, a MPbl alThIMi3albll
ICTOTHA 3HI3ilb JJ03aBYIO HArpy3Ky Ha KPBITBIYHBIS OpraHbl. Takcama BhISYJICHA,
mMTO natpabaBaHbl yac ampaMsHeHHs s KpbHinsl Co® y 1,8 pasel menm y
nmapayHaHHi 3 HoBaii KkpemHimai Ir'%2, mro ckapauae wac mpampmypsl. s
aTpeIMaHHS TOU »a MaryTHacui 1036l KpelHina C0°° maTtpabye Tonbki 36%
aKTBIYHACI KpbIHiLbI 11192,
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