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PE®EPAT

Junnomuas pabora: 61 c., 35 puc., 7 1abn., 26 uctounukon, 7 Gopmyn, 3
TIPUIIOKCHHSL.

Kmouesbie ciaosa: PECITMPATOPHBIN TEMTHUHT, JIVUEBAS TEPATINS,
NHAEKC KOH®OPMHOCTHU 1 TOMOI'EHHOCTH, 3D MOJEJIMPOBAHHUE.

OOBEeKT wucclieJOBaHUs: MAlMEeHThl C PaKkoOM JIETKOro, MPOJIEYECHHbIE II0
METOJUKE pECIUPATOPHBIN IE€UTHHT.

Henps quniaoMHON pabOTHI: yCTAaHOBIEHUE 3aBUCUMOCTEN MEX]ly CMEIEHUSIMHU
BO BCEX IJIOCKOCTSAX 00ydyaeMoro oobema MmpH JbIXaTeIbHbIX JBHKEHUSIX MallUeHTa
JUIst nanbHenero nocrpoerus 3D Moaenn mogBMKHOTO NaTOJOTUYECKOT0 ovara.

Meroael  HCCIIEIOBAHMUS: aHanu3,  CTPYKTypHMpOBaHME  MaTepuaa,
KjaccuuKalys, MoIeTuPOBaHNE, CPAaBHEHUE.

[lonyyeHHsle pe3ynbTaThl: pa3paboTaHa METOAMKA OMpPENENICHUS BEIUYMHBI
CMEIIEHUS OITyXOJIH JIETKOTO MPH JILIXaHUH IO BCeM TpeM ItockocTsaM. [lomyuenst 3D
MOJENN I KaXIOM JOJHU JIEFKOI0 C Y4ETOM BCEX IEPEMELICHUNM U U3MEHEHMU
BHYTpEHHET0 o00ObeMa MHUIlIeHH. TakKe YCTAaHOBJEHBI 3aBHUCHUMOCTH MEXIY
aMIUIMTY1aMU JBUXKEHUSI B PA3HBIX IUIOCKOCTSIX.

[IpoBenena cpaBHUTENbHAS OIIEHKA IUIAHOB OOJy4YeHUsT IO HHJIEKcam
KOH()OPMHOCTH ¥ TOMOT'CHHOCTH C MCIOJIb30BaHUEM MeToauku Respiratory gating u
IMRT Ha cBOOOIHOM JIBIXaHUH.

O6nactb BO3MOXXHOTO TMPAKTUYECKOTO TPUMEHEHHs: pe3yldbTaThl paboThI
BO3MOXKHO HCIIOJIB30BaTh IJIsi CO37aHusl (paHTOMAa JIBUMKEHUS, KOTOPHIA yUHUTHIBAET
CMENIEHHS OIYXOJIU TI0 BCEM IIJIOCKOCTSIM BO BpeMsl (PH3MOJIOTMUECKOTO aKTa IbIXaHHS
MALMEHTA.

ABTOp pabOThl TOATBEPXKIAET, YTO TPHUBEACHHBIA B HEW pacyeTHO-
aHAJIMTUYECKUM MaTepual TMpaBUIbHO U OOBEKTHBHO OTpPA)KaeT COCTOSHUE
HCCIIEyEMOT0 IIpoLecca, a BCE 3aUMCTBOBAHHBIE W3 JINTEPATypPHBIX M JPYTHX
HMCTOYHUKOB TEOPETUYECKUE, METOMOJOTMYECKAE U METOAUYECKHUE IIOJIOKEHUA H
KOHIIETIIIUN COITPOBOKIAOTCS CCHIJIKAMH HA UX aBTOPOB.

(moamuck crymeHTa)



PO®DEPAT
JlpimuioMHuas pabdora: 61 c., 35 man., 7 Tab:m., 26 kpsidil, 7 Gopmyin, 3 qagaTka.

KatouaBbis  caossr: POCIIIPATOPHBI TEWTHIHI, T[IPAMSHEBAS
TOPAIIIA, IHJIADKC KAH®OPMHACII I T AMAI'EHHACII, 3D
MAJIDJIIBAHHE.

AO'exT nacneaBaHHs: MAIBICHTHI 3 paKaM JIETKara, IpOoJICUYCHHBIC 114 METOIBIIIBI
PACTHIpaTOPHBI TCHTHIHT.

MbTa ABITIIIOMHAW paOOThI: yCTaNsBaHHE 3aJICKHACIY MaMiK 3pYIIIHHSAMI Ba
YCIX IUIOCKACIAX ampaMsaHSAONb a0'€My Mpbl JBIXATBHBIX pyXaX MarbleHTa IS
naneimara nadygosanas 3D mamdii pyxomara narajarigHara adara.

Mertaapl nacnefaBaHHsS: aHali3, CTPYKTypaBaHHE MaTApbIsUTy, Kiacidikaibis,
MajRJIIBaHHE, MapayHaHHE.

ATpBIMaHBIS BBIHIKI: paciipaliaBaHa METOIbIKA BBI3HAUIHHS BEJIIUbIHI 3PYIISHHS
MyXJIiHBI JIETKara Mmphl JIBIXaHHI Ma YCiX TPOX IIoCKacIaX. ATpbiManbl 3D Mamami s
KOXKHaM J10J11 JIérkara 3 yjikaMm yCix IepacoyBaHHAY 1 3MSHEHHsY YHyTpaHara a0'émy
MinmdHI. Takcama YCTaHOYIJICHBI 3aleXHACIl MaMibK aMIUIITyAaMl pyXy ¥ PO3HBIX
TUIOCKACIISIX.

[IpaBen3zena mapayHanbHas alpPHKa IUIaHAy ampamMeHbBAaHHA Ma I1HADKCAX
KaH(poOpMHACIl 1 raMareHHacIli 3 BBIKaphICTAHHEM METOJIbIKI Respiratory gating i
IMRT Ha BOJIBHBIM JBIXaHHI.

Bo6naciip MardeiMara mpakThIYHAra NPBIMSHEHHS: BBIHIKI paOOThI MarybiMa
BBIKApBICTOYBAIlb JJISI CTBApIHHS (PaHTOMY PyXY, SKi YiIiuBae 3pyIIdHHS IMyXJIiHBI T1a
YCixX mIockacix naayac izisiarigHara akta JbpIXaHHS MalbIeHTa.

A¥yTap paboThl manBsp/Kae, IMITO MPLIBEI3EHBI Y €l pa3iTikoBa-aHATITBIYHBI
MaTAIPBIST TIPaBiIbHA 1 a0'€KThIYHA aIIIOCTPOYBae CTaH JOCJEAHAra Impapcy, a yce
3ama3bpluaHblsl 3 JIITapaTypHBIX 1 1HIIBIX KPBIHIIl TIAPITHIYHBISA, METaJalaridHbisl 1
METaIBIYHBIS TTATaKIHHI 1 KAHIRIIEI CyTpaBaKaroIiia CriacbUIkaMi Ha 1X ayTapay.

(monmic cTymHTA)



ANNOTATION
Degree paper: 61 p., 35ill., 7 tab., 26 sources, 7 formulas, 3 attachment.

Key words: RESPIRATORY GATING, RADIOTHERAPY,
CONFORMANCE AND HOMOGENESS INDEX, 3D MODELING.

Object of research: patients with lung cancer treated by the method of respiratory
gating.

The purpose of the thesis: the determination of the dependencies between the
displacements in all planes of irradiated volume during breathing movements of the
patient for further construction of 3D model of the mobile pathological focus.

Research methods: analysis, structuring of the material, classification, modeling,
comparison.

The results obtained: we developed a technique to determine the magnitude of
lung tumor displacement during breathing along all three planes. We obtained 3D
models for each lobe of the lung, taking into account all movements and changes in the
internal volume of the target. The dependencies between the amplitudes of motion in
different planes were also established.

A comparative assessment of irradiation plans by conformality and homogeneity
indices using Respiratory gating and IMRT technique on free breathing was carried
out.

Scope of possible practical application: the results of the work can be used to
create a phantom of motion, which takes into account the displacement of the tumor on
all planes during the physiological act of breathing of the patient.

The author of the work confirms that the computational and analytical material
given in it correctly and objectively reflects the state of the process under study, and
all theoretical, methodological and methodological provisions and concepts borrowed
from literary and other sources are accompanied by references to their authors.

(Student’s signature)



