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PE®EPAT

OLEHKA TOYHOCTU INTOABEAEHM A JO3bI JIT I1TP1 MCITOJIbB3OBAHUUA
CUCTEMBI TTO3ULTMOHNPOBAHMA ITAIIMEHTA 110 ITOBEPXHOCTH TEJIA

Junnmomuast padota: 59 ctpanun, 23 wiutocTparuii, 3 Tadnuikl, 19 HCTOYHUKOB.

PAK MOJIOYHOM XXEJIE3BI, PAK JIETKOI'O, CATAYST +HD, ABC,
KOHTPOJIb AbIXAHNA, CBObOJHOE AbIXAHMUE.

[lenp naHHOM AMIIIOMHOM pabOTBl — OLIEHUTHh BO3MOYKHOCTh peaIU3aluu
METOJUKHA CBOOOJHOTO KOHTPOJMPYEMOI'O [bIXaHUS C IPUMEHEHUEM CHUCTEMBI
NO3UIMOHUPOBAHUS TAaleHTa MO0 IOBEPXHOCTH Tela Ha LU(GPOBOM JIMHEHHOM
YCKOPUTEIIE 3IEKTPOHOB.

AKTYyaJqbHOCTBIO TEMbl JUIUIOMHOM pabOThl  SBISETCA  ONpENETICHUE
COOTBETCTBHS ILJIAHOB JIYYEBOM TEpamuM pealn3yeMbIX LU(PPOBBIMU JIMHEHHBIMU
YCKOPUTENIAMH ~ 3JEKTPOHOB  MpPU  OOJYyYEHUH  OIyXOJeHl, MOABEPKEHHBIX
BHYTPU(PPAKUIMOHHBIM JBUKEHUSAM, MHPU CBOOOJHOM KOHTPOJUPYEMOM JIBIXaHHUH
NaIlMEHTA.

OOBEKTOM HCCIIEIOBAHUS ABJISLIACH MPOLEAYypa BEPUPUKALMH ITAHOB JTy4EBON
TEpanuy B CUTYalluu KOHTPOJIMPYEMOTO 110 ABIXaHUIO 00JTyUeHUs.

B pesynbrare BhINONHEHUS pabOThI ObLIa NMPOBEAEHA OLEHKA COOTBETCTBHUS
NOTJIOUIEHHOM J03bl JIy4€BOW TEpANUU MPU CBOOOAHOM KOHTPOJIUPYEMOM JABIXaHUHU C
noMoIneo BepudukanronHoro ¢pantoma PTW Octavius 4D modular. ITapametpsr
CBOOOIHOTO KOHTPOJUPYEMOro [JbIXaHUS (aMIUIUTYAa W TMEpPUOJ JAbIXaTeIbHOIO
LUKJIa) ObUIH OIpeieIeHbl UCXO/s U3 JaHHBIX CUCTEMBbI TO3ULMOHUPOBAHUS AIIUEHTA
110 MIOBEPXHOCTH TeJa.

Bb110 yCTaHOBIIEHO, UTO TUIAHBI JTIYYEBOHM TEpaNNU, peaiu3yeMble Ha HU(POBBIX
JIMHENHBIX YCKOPUTENISAX 3JEKTPOHOB, COOTBETCTBYIOT PACCUUTAHHBIM C TOYHOCTBHIO
oonee 97%. Takum oOpa3om, mposeaeHue JIT manmeHTamM ¢ OHKOIATAJIOTHUSIMHU
MOJIOYHOM >K€Je3bl M JIETKOrO MpHU CBOOOJHOM KOHTPOJIMPYEMOM JIbIXaHHH
COOTBETCTBYET TpeOyeMOill TOYHOCTH, OJHAKO BpPEMs MPOBEACHUS TAaKOM Teparnuu
3HAYUTEIBHO MPEBBIIIAET BPEMS JICUEHUSI, YEM MPHU 3aI€PHKKE JbIXaHUA.



PODEPAT

AIIDHKA TAKJIAJIHACLI TTAJIBSI/I3EHHS JTO3BI TIT TIPEI
BBLIKAPLICTAHHI CICTOMBI TTA3IILITHABAHHS TAITBIEHTA TIA
TTABEPXHI 1IEJIA

JpimioMHas mpana: 59 craponak, 23 umoctpaiibiid, 3 Tabmiiel, 19 kpbIHiL.

PAK MAJIOYHAN 3AJIO3bI, PAK JIETKATA, CATAYST +HD, ABC,
KAHTPOJIb AbIXAHH, CBABOJHAE JAbIXAHHE.

Mbra naa3enait IpImIoMHal mpanbl-aadilk MardybIMacilb paajiizaibli METOIBIK]
BOJIbHara KaHTpajsiBaHara J[IbIXaHHS 3 YKbIBAHHEM CICTAMBI Ma3ilbIsTHABAHHS
MalbICHTA 1A MaBEPXHi 11ej1a Ha J1140aBbIM JIIHEHHBIM MacKapaibHIKy 3JIEKTpOHAY.

AKTyanbHACU®0 TAMBI  JABIIUIOMHAW Opansl  3'dynsenia  BbI3HAUYIHHE
aJnaBeqHacIl IUIaHAy MpaMsHEBal THpamil plam3yronua Ji40aBbIMi JIiHEHHBIMI
nackapajgpHIKami  3JIEKTpOHAy  MHpbl  ampamMsHEHHI  NyXJiH,  CXUIbHBIX
BHYTPU(]PPAKIIMOHHBIM PyXaM, Mpbl BOJbHBIM KaHTPAJISIBAHBIM JIbIXaHH1 MallbICHTA.

Al'exktaM jacnefaBaHHs 3'Aynssiacs  mOpampaypa  Bepbldikaibll  IIaHay
npaMsHEBail TApartii ¥ CiTyallbll KaHTpaJisiBaHara na JbIXaHHIO allpaMEeHbBaHHS.

VY BBIHIKY BbIKaHaHHS pa0OTHl ObUIa TpaBeJ3€HA alPHKa ajrnaBeaHacIll
NarJibIHyTail J103bl TpaMsiHEBANM TIpamil Mpbl BOJbHBIM KaHTPAISBAaHBIM JbIXaHHI 3
nanamoraii BepbidikanpiitHait panromy PTW Octavius 4D modular. ITapamerpsr
BOJIbHAra JbIXaHHS (aMIUIITyJa 1 MEpbIS] JbIXaJbHara IBIKJIY) ObUNl BBI3HAYaHBI
3BIXOJI3519BI 3 JAA3EHBIX CICTIMBI Ma3ilbITHABAHHS MAIllbICHTA 1A TAaBEPXHI Iiea.

beiio ycranoynena, mTo IaHel NpaMsHEBAN THparii, sSKis prajizyrolia Ha
M40aBbIX JIIHEHHBIX MacKapaldbHIKAX »JIJIEKTPOHAY, aJlaBsiaiolb pa3iliyaHbIM 3
nakianHaciro Oosbim 3a 97%. Takim ubiHam, mpaBsa3eHHe [IT manpieHTam 3
OHKOMATAJIOTUSAMU MaJO4yHail 3ayio3bl 1 JI€rkara Tpbl BOJBHBIM KaHTPaJsBaHBIM
NbIXaHH1 ajamnaBsjae narpabaBaHall JakiajgHacIl, agHaK Yac MPaBsA3CHHS TaKol
TIpariii 3HayHa MepaBblliae yac JSTYIHHS, YbIM MPbI 3aTPHIMIIbI JLIXaHHS.



ABSTRACT

EVALUATION OF THE ACCURACY OF SUMMING UP THE RT DOSE WHEN
USING THE PATIENT'S POSITIONING SYSTEM ON THE BODY SURFACE

Thesis: 59 pages, 23 illustrations, 3 tables, 19 sources.

BREAST CANCER, LUNG CANCER, CATAYST +HD, ABC, BREATH
CONTROL, FREE BREATHING.

The purpose of this thesis is to evaluate the possibility of implementing a
technique of free controlled breathing using a patient positioning system on the body
surface on a digital linear electron accelerator.

The relevance of the topic of the thesis is to determine the compliance of
radiation therapy plans implemented by digital linear electron accelerators during
irradiation of tumors subject to intrafraction movements, with free controlled breathing
of the patient.

The object of the study was the procedure for verifying radiation therapy plans
in a situation of controlled respiratory irradiation.

As a result of the work, the compliance of the absorbed dose of radiation therapy
with free controlled breathing was assessed using the PTW Octavius 4D modular
verification phantom. The parameters of free breathing (amplitude and period of the
respiratory cycle) were determined based on the data of the patient's positioning system
on the body surface.

It was found that the radiation therapy plans implemented on digital linear
electron accelerators correspond to those calculated with an accuracy of more than
97%. Thus, performing RT in patients with breast and lung cancer pathology with free
controlled breathing corresponds to the required accuracy, however, the time of such
therapy significantly exceeds the time of treatment than with respiratory retention.



