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Abstract. In the present study, we performed a comparison and selection of the most appropriate treatment plan
with an educational treatment planning system PLUNC which was provide recommended absorbed dose of
ionizing radiation in tumor volume, and the minimum value of the dose in organs at risk and normal tissues
surrounding the tumor. For this reason, was created model of the photon beam for ELEKTA Synergy Linear
Accelerator.

The treatment plan was developed for patients with rectal cancer. The simulation was performed on the
basis of actual dicom - images of the tumor, which was obtained with modern medical equipment (computed
tomography Aquilion Toshiba). For checking of the simulated plan quality, reference dose and dose rate
measurements were performed.

Present study demonstrates the relationship between the dose distributions and selected treatment plan.
As result of research, was conducted comparison and analysis of algorithms for dose calculation in tissue-
equivalent environment with a treatment planning system PLUNC. Was developed methodological guide for

work in the PLUNC software. Thereby, educational treatment planning system PLUNC was put into operation.

BBenenne. MenuuunHckas gu3nka — MoJyiojas HEPCICKTHBHAs HayKa, HaXOJSIIAascs Ha CTBIKE JIBYX
B)KHEHIINX HAYYHBIX AUCIMIUIMH — (PU3UKH U MEAULMHBI.

ITo nannsiM BO3 B 2015 roxy 8,8 MUIIHOHOB UEIOBEK YMEPIIHU OT paKa, YTO COCTABJISAET OJUH U3 ILIECTU
ciydaeB cMepTH BO BceM mupe [1]. Ha ceromssmmwnii AeHP MEAWIIMHA WMEET B CBOEM apceHalle MIHUPOKUN
CHEKTP (PU3MUECKUX TEXHOJIOTHH, MPOrpaMM M 00OPYNOBAHUH IJIsI JUATHOCTUKH U JICUEHHS, MPODHUIAKTUKN U
Tepanuy OHKOJIOTHYECKHX 3abosieBaHmil. K MX d9HCITy OTHOCHTCS HEKOMMEpUECKas CHCTEMa IUIaHWPOBAHUS
PLUNC.

Henbto manHOW paboThl siBisiercss BBeneHue cuctemMbl PLUNC B akcrutyaranuro. Tem cambiM, ObLia
MOCTaBJIEHA 3aJaya MO CO3AaHHMI0 MOJENU (POTOHHOTO IydKa JUIs TEPaleBTUYECKOTrO JMHEHHOI'O YCKOPHTENsS
ELEKTA SYNERGY, koTopslii Ha JaHHBIH MOMEHT 9KCIUTyaTHpyeTcsi B TOMCKOM 00JIACTHOM OHKOJIOTHYECKOM

JAUCIIaHcepe. I[J'IH pcainzanuun IIOCTaBJICHHOM e OnlIa OpoBCJCHA KIMHUYCCKAsA HO3UMETPUA (1)0TOHHI)IX
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nmy4koB JmHelHoro ykopurens Elekta Synergy B pamkax MeXayHapoAHBIX JO3UMETPUYECKUX HMPOTOKOJIOB II0
kiuHuueckor nozumerpun TRS-398, TG-51, TG-25 u pexomennanuii, npunaraeMbeix k cucteme PLUNC nmnst
CO3JIaHMsI MOJIENH TTyYKa.

Bropoii 1enpio siBiseTcs pa3paboTka METOAMYECKOTO TOocoOWs M BHEOPEHHWE MaHHOW pabdoThl B
IporpaMMy MOATOTOBKM MAarucTpOB IO HampaBieHHWIO «SlmepHas MeaunuwHa» B HarmmoHamsHOM
HCCIIeIOBATEIHCKOM TOMCKOM MOJMUTEXHUIECKOM YHUBepcHuTeTe (T. TOMCK).

AKTYaJIbHOCTh paboThl 3aKiIIOYaeTcss B HEOOXOAMMOCTH IIPOBEACHHS KaueCTBEHHOH ITOATOTOBKH
KIMHUYECKUX MEAUIMHCKUX (PU3NKOB Uil NPOBEJICHMS YCIICIIHOW JIydeBOH Tepamuud B OHKOJIOTMYECKUX
ueHTpax. BBenenue Hexommepueckoil cuctemsl IutanupoBanus PLUNC B skcIulyaTaluio M HallMCaHUE
METOAMYECKOTO TTOCOOHS K HEH, MO3BOJIIET PELINTh JAHHYIO IIPOOIeMy.

MarepuaJjibl 1 MeTOABI HCCJIeT0BaHuUsI: BEIOOP Hanbosiee 3((HEKTUBHOTO IIaHa JICYCHHS TPOBOIUIICS
Ha OCHOBe OOpaOOTKM CHHMKOB TIIallHEHTAa C pPAaKOBOW OITyXOJbIO TPSMON KWIIKH, CHETAaHHBIX Ha
MYJITUCTIUPATEHOM KOoMITbIoTepHOM ToMorpade TOSHIBA.

IInanupoBaHue mydeBoil Tepamuu mpoBoauwnock B nporpamMmHoM mpoaykre PLUNC. [lns storo
MCIIOJIb30BAJICSL CMOJICIMPOBAHHBIM (DOTOHHBIM MYyYOK TepaneBTHUecKoro JmHeiHHoro yckoputens ELEKTA
SYNERGY. bei1 co3gaH 1mmaH JedeHust C TeoMeTpued «kopoOka». l3o0paxkeHHEe NPOBEIECHHOTO

MOJCIUPOBAHUA NPEACTABJICH HAa pUC. 1.

Puc. 1. I'eomempus nyuxoe pomonos «kopooxa»

Jlisi TIpOBEpKM KadecTBa CO3AAHHOTO IUIaHA JICUCHMs ObUIA TPOBENCHA KIMHWYECKAs JO3UMETPHUs
(hoTOHHBIX Ty4ykOB JMHEHHOTO ykoputens Elekta Synergy B pamMkax MeEXIyHApOIHBIX IO3MMETPUYECCKHX
IPOTOKOJIOB 10 KiauHU4eckoil nosumerpun TRS-398, TG-51, TG-25 u pexoMeHAalMii, MpUIaraéMbIX K CUCTEME
PLUNC mns co3manust mMoaenu nydka. [l srtoro ObIIM NpOBeieHBI HM3MEpEHMs] NMpoduiIeld IydykoB M
NPOLEHTHBIX TJIyOMHHBIX J030BBIX pactpeaeneHuid ast sHepruit 6 u 10 MaB no co3nanHOMY IUtaHy Jie4eHHs
IOpY IMOMOIIM COBPEMEHHOM JO3MMETPUYECKON CHCTeMBl Il HPOBEACHUS KIMHUYECKOH I03UMETpUH -
aHanm3atopa no3xoro mois Blue Phantom (puc. 2).

Pe3yabTaThl. bpUTH TOCTPOEHBI J030BBIE MPOPMIA CMOJEIUPOBAHHBIX IO (pHuc. 3) M pacCUUTaHBI

KOJIMYECTBECHHBIC XapaKTCPUCTUKNA CMOJACIIUPOBAHHOTO I10JIA — TIAAKOCTh U OAHOPOJIHOCTD, BEJIMYUHBI KOTOPBIX
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Elekta Synergy B cucteme mranupoBaanst PLUNC, a Taxke OCpeacTBOM pa3pabOTKH W BHEAPEHUS B TIPAKTHKY
METOJMYECKOTO TIOCOOMS JJIsi TMOATOTOBKM METUIIMHCKHAX (PU3UKOB M0 JHUCTAHIIMOHHOMY IUIAHHUPOBAHUIO
Jy4eBOH Tepamnuu ObUIa BBEJCHA B dKCIUTyaTaluio cuctema mianupoBanus PLUNC. TIpoBeneHHas KiIMHAYECKAS
no3uMerpusi u o0paboTKa pe3ysbTaToB IIOJyYEHHBIX M3MEPEHHMH YKa3bIBalOT Ha LENeco0Opa3sHOCTh U
3¢ (PEeKTUBHOCTH HCIIOJIBb30BAHHUS JAaHHOM INPOrpaMMbl HE TOJBKO B 00pa30BaTENbHBIX, HO W TaKXKe B

TCPACBTUYCCKUX LCJIAX. B ):[aJ'ILHeﬁIHeM TJIAaHUPYETC MPOBEACHUC BepI/I(l)I/IKaIII/II/I 1 CpaBHCHHUC IMOJYYCHHBIX

JIeKaT B Mpejenax HOPMbI COTIACHO MPOTOKOJIaM Mo KiuHuueckon qo3umerpun TRS-398 25 u pekomenaauusm,

npuaraeMeix k cucremMe PLUNC mist co3mannst MOJENH ITydKa.

BBIBOABI: TIOCPEACTBOM CO3JaHUS BHPTYaJbHOW MoIenu ()OTOHHOTO IydKa JIMHEHHOTO YKOPHUTEIS
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Puc. 3. Jlozoewiil npoguns 0 nyuxa gpomornos ¢ snepeueti 6 MaB

PE3yIbTaTOB C KOMMEPYECKUMH CUCTEMAMU JO3UMETPUICCKOTO TNTAHUPOBAHUS.

1.

ITocnennue

CIINCOK JIMTEPATYPbBI

nanasle  BO3  mo  paky  [OnekTpoHHBI  pecypc]. —

http://www.who.int/features/factfiles/cancer/ru/

Poccus, Tomck, 25-28 anpens 2017 r.

Towm 1. ®uszuka

386




