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PE®EPAT

I[IPUMEHEHUE PAJHOFHOJIOTHYECKHUX MOLEJIEH /1711 OJEHKH
ITIO3JHUX ITOBPEJKAEHHUU U JIVUEBBIX PEAKI[HUH V BOJIPHBIX PAKOM
LIIEUKH MATKHU

Jumiomuas pa6ora: 45 crpanun, 12 wimoctpauuit, 5 Tadnaun, 12 uCTOYHUKOB

JIVUEBBIE PEAKIUY, [IO3JHUE [TOBPEXIEHUS,
PAJIMOBUOJIOT MYECKUE MOJEJIU, BUOJIOTVYECKAST OIITUMU3ALIMA,
PAK IIIEMKH MATKH.

[lenbt0o  AMIUIOMHOW ~ pabOTBI  SIBISUICS ~ CPAaBHUTCIBHBIA  aHAJM3
pamuoOUOIOTHYECKOW MOJIEIA WHTETPUPOBAHHOW B  MOJAYJL  OHOJIOTMYECKOM
ONTUMHM3AIMU CUCTeMBbI EClipSe ¢ MeTo1oM onTHMU3aIUU pacpeieICHUS 036,

AKTyaJqbHOCTh TEMBI JTUIUIOMHOM pabOThl O0O0YCJIOBICHA BO3MOXHOCTHIO
MOBBIIICHHS Ka4eCTBa MJIAHOB U CHUYKCHUS J103 HA KPUTUYECKUE OPTaHbl U TKAHH, TIPU
TIOMOIIM MOJTYJIs OMOJIOTHYECKOM onTUMu3aluu cuctemMsl Eclipse.

OOBEKTOM HCCIICIOBAHUS SIBJISUICS. MOJYJb OHOJOTMYECKOW ONTUMH3AINH
cuctemsl Eclipse.

B pesynbrare BhIONHEHHS PaOOTHI OBUTH PEANM30BAHBI TUIAHBI ONTHMHU3AINH
pacnpeeseHus] J03bl ¥ OMOJIOTHYECKOl onThuMu3auu Uit 10 maueHToB ¢ mo3aHeH
cTaiMedl paka IeWKH MaTKd. PasnuuHbple OHOJIOTHYECKHE MOJENU  TaKXkKe
MPUMEHSUIUCH JJISl OPTaHOB PHCKA B TUIAHAX OMOJIOTHYECKON ONTHMHU3AIUH, KOTOPHIE
BKJIFOYAIOT B ce0s MojeiIHM JIMHEeHHO-KBaapatuuHyto u Ilyaccona. 3ateM ObLI
MPOU3BE/ICH CPABHUTEIILHBIN aHAIN3 TIOYYUBIINXCS TUIAHOB.

Pe3ynbTaThl MO3BOJSIOT CAEIATh BBIBOJ, 4YTO IUIAHBI OWOJOTMYECKOM
ONTHMU3AIMH JTY4IIe UCTIOIb30BaTh Uil KOHTPOJIS J03bI-00beMa OPraHOB PHCKa, TaK
KaK OHU CHIDKAIOT Harpy3Ky Ha KPHUTHYECKHE OpraHbl, HO AT 00jee HU3KUE
3HAUCHHS O CPABHCHUIO C OOBIYHBIMH TUIAHAMH JUIS CIIy4aeB KapUUHOMBI IIEHKU
MAaTKH, YTO MOXKET MMPUBECTH K HECKOJIBKO XYIIEMY IIeJICBOMY OXBaTYy.

buonorndeckyro ONTHMH3ALHUIO CIEAyeT TNPUMEHATh B COBOKYITHOCTH C
OOBIYHOM, HO OBITh BHUMATEIFHBIM K TOJYYCHHBIM PE3yJIbTaTaM, TaK KaK HECMOTPS
Ha BaXHOCTHh CHIDKEHHS 3HAUYCHUH NMPHUXOJAICHCS Ha OpPTraHbl PUCKA JIO3BI, HENB3S
3a0BIBaTh O COXPAaHEHUU OJJHOPOAHOCTH M XOPOIIETO MOKPBITHSI.



ABSTRACT

APPLICATION OF RADIOBIOLOGICAL MODELS TO ASSESS LATE
INJURIES AND RADIATION REACTIONS IN PATIENTS WITH CERVICAL
CANCER

Thesis: 45 pages, 12 illustrations, 5 tables, 12 sources

RADIATION REACTIONS, LATE SIDE EFFECTS, RADIOBIOLOGICAL
MODELS, BIOLOGICAL OPTIMIZATION, TCP, NTCP

The purpose of the thesis was a comparative analysis of the radiobiological
model of the biological optimization module integrated into the Eclipse system with
the dose distribution optimization method.

The relevance of the topic of the thesis is due to the possibility of improving the
quality of plans and reducing doses to critical organs and tissues, using the biological
optimization module of the Eclipse system.

The object of the study was the biological optimization module of the Eclipse
system.

As a result of the work, plans for optimizing dose distribution and biological
optimization for 10 patients with advanced cervical cancer were implemented. Various
biological models have also been applied to organs at risk in biological optimization
plans, which include the linear-quadratic and Poisson models. Then a comparative
analysis of the resulting plans was made.

The results suggest that biological optimization plans are better used for dose-
volume control of organs at risk, as they reduce the burden on critical organs, but give
lower values compared to conventional plans for cases of cervical carcinoma, which
may lead to slightly worse results target coverage.

Biological optimization should be used in conjunction with conventional
optimization, but be attentive to the results obtained, because although it is important
to reduce the dose at risk to organs, one must not forget to maintain homogeneity and
good coverage.
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ITPBIMAHEHHE PAJIBIABIAIATTYHBIX MAJIDJIAY V1A ALIDHKI
TTO3HIX [TALIIKOIDKAHHAY I TIPAMAHEBBIX POAKLIBIM Y XBOPBIX HA PAK
LIIBIUKI MATKI

Hpimnomuas padota: 45 crapoHak, 12 imocTpauplif, 5 Tabumin, 12 KpbIHil

[TPAMSIHEBBIS PAAKIIBII, TTO3HIS [TAIIIKOJ’)KAHHI,
PAJIBIEABISIJIATTYHBIST MAJIDJI, BISUIATTYHAS AINTBIMIBALIBIS, PAK
[IBIMKI MATKI.

Mbrail AblioMHal mpatibl 3'ayiasycs napayHaibHbl aHalll3 pajbpleOisnariaHai
MaJdJIl IHTATpaBaHail y MOJyJib OlsiiariuHaii anteiMizanbli cictambl Eclipse 3 Metagam
anThIMIi3allbli pa3MepKaBaHHS JI03bI.

AXTyajapHAcIlb TAMBI  JIBIIUIOMHAW Mpainbl aOyMoyjeHa MardbIMacIlio
NaBBIIIPHHA SKACIl TUIaHay 1 3HDKIHHS /103 Ha KPBITBIYHbBIS OPTaHbl 1 TKaHIHBI TP
JanaMo3e MoayJs OlsarigyHai anteiMizaiibli cictamMbl Eclipse.

AG'exTam nmaciienaBaHHs 3'IYISYCS MOAYJb OlstariyHail anTbIMi3allbli CiCTIMBI
Eclipse.

VY BBIHIKY BBIKaHaHHS pa0OOThl OBLII piadi3aBaHbl IUJIAHBI ANTBIMI3AIlbIl
pasMepkaBaHHsI J03bI 1 OlsnariyHail anTeiMizareii s 10 manpleHTay 3 TO3HSH
CTabIsI paKy IIBIMKI MaTKi. Po3HBIS OisutariuyHblsg Majdil TakcaMa Y>KbIBTICS IS
opraHay peI3bIKi ¥ TUTaHaX OlsylariyHai anThIMi3allbll, SKis VKIIOYarolhb y cs10e MaadJl
JiHelHa-kBaapaTelyHyto 1 [lyacona. 3arbeiM ObIY 3poO0JeHBI IMapayHaIbHBI aHai3
aTphIMAHBIX IJIaHAY .

BriHiki 1a3Bansone 3padik BEICHOBY, IITO IIAaHBI OisyIaridHai anThIMi3allbli
JISTIIT BBIKAPBICTOYBAIL [T KAHTPOJIIO JI03bI-a0'éMy opraHay pbI3bIKi, 0O SHBI
3HDKAIONh HArpy3Ky Ha KpPBITBIYHBISI OpraHbl, aje Jarolb HDKIUIIBIS 3HAUDHHI ¥
napayHaHHI ca 3BbIYaHBIMI IJTaHAMI IS BBITIAJIKAY KapIlblHOMa IIBIMKI MAaTKi, IITO
MO>Ka TIPBIBECITI Ja HEKAJIbKI ropiiara M3TaBbIM axorle.

bisutariyayro anTeIMi3aIpiio BapTa YKbIBallb Y CYKYITHACIII ca 3BbIYaiiHAl, aye
OBIIb YBXKJIIBBIM J1a aTPhIMaHBIX BbIHIKAY, 00 HATJICA3S4Ybl HA BaKHACIH TaHDKIHHS
3HAUAHHSY TPBIXOJHAN HA OpraHbl PBI3BIKI J103bI, HeNMbra 3a0bIBallb a0 3axaBaHHI
aJHacTalHaCI 1 Jo0para makphIIIIs.
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https://rojournal.biomedcentral.com/articles/10.1186/s13014-017-0784-1#citeas
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