PAIMAIIMOHHAS ®V3HKA,
TEXHUKA U JO3VMMETPHUS

RADIATION PHYSICS,
TECHNOLOGY AND DOSIMETRY

1.B. ®enun, A.A. Kcenodonron

PACUYET 1O30BOTI0O PACIIPEAEJIEHMSA C UCITOJIb3OBAHMEM
®AKTOPOB INOINPABKMN HA HEOAJHOPOJAHOCTbDb

D.V. Fedin, A.I. Ksenofontov

Accounting for Dose Distribution with Heterogeneity

Correction Factors

PEDEPAT

Lleab: CpaBHUTB CYILIECTBYIOLIME METOIUKHU BBIYMCICHUSI 103bI
OT UCTOYHMKOB HU3KOIHEPIeTUUYECKOTO U3MYUYEHUSI B OHOPOLHOM
cpezie U MPeAIoKUTh 6oJiee ObICTPBII MeTO pacyeTa A03bl B HEOLHO-
POIHOI Cpejie ¢ MOMOUIBIO MOMPaBOYHbIX (haKTOPOB HA HEOIHOPO.I-
HOCTb.

Martepuan u MeTonbl: /115 3a1UThl HOPMAJIbHBIX OPIaHOB U TKa-
Hell MOTYT OBbITh MCITOJb30BaHbI JIOKAIbHBIE 9KPAHbI B BUIE LIMITMHI-
PUUYECKUX TMCKOB WM KOJIEI] M3 MaTepUaIOB ¢ BBICOKMM aTOMHBIM
HOMEpOM. 3aBUCUMOCTb 103bI OT MTApaMETPOB 1 TUIIA 3aLUThl MOXKHO
y4eCThb C TTIOMOIIBIO (PaKTOPOB MOTPAaBKK Ha HEOTHOPOIHOCTD. B 1aH-
HOW paboTe Uit KOMMepUYecKoro ucrounrka “IsoSeed® 125.S17” Ha
OCHOBE palMoHyKI1aa '*’I mpeaIox)eHa METOAMKA pacyeTa 103bl B OJ1-
HOPOJHOI cpee 1Mo GyHKUMU U3TYYeHUsT LIMIMHIPUIECKOTO UCTOY-
Huka G, (k,p,uR) Kak ansrepHatiBa Metony Moute-Kapio, a takxke
HECKOJIBKO MOJIeJieii pacueTra 103bl B HEOIHOPOIHOI cpesie ¢ mpruMe-
HEHUEM psiia TUTIOBBIX BAPUAHTOB 3alIUThI, B TOM YMCJIe U MOJETb C
WCIOJb30BaHUEM TPEIBAPUTEIBHO BBIUUCICHHBIX (DaKTOPOB MO-
MpaBKU Ha HEOZHOPOIHOCTb.

Pesynprarel: Pasnuuus B 3Hau€HUSIX 103bl, PpACCUMTAHHOI € TIO-
Mouiblo GyHKIMKU usnydyeHus G,(k,p,uR) B OIHOPOIHOII cpene U 1o
metony MonTte-Kapio, cocrapisitor meHee 10 % Ha MajbIX paccTosi-
HUSIX < 5 CM OT UCTOYHMKA. 3HAUEHUs J03bl B HEOZHOPOIHOI cpe-
Iie, pACCUUTAHHBIE C MCITONb30BaHUEM (haKTOPOB MOIPAaBKU Ha He-
OIHOPOITHOCTH U 6€3 UCTIONb30BaHUST (DYHKIINU U3TydeHUST IIATHIT -
PUUYECKOTO NCTOYHMKA, OTIMIAIOTCS MeHee uyeM Ha 15 % ot paccuu-
TaHHBIX TT0 MeToay MoHTe-Kapiio.

Boiosnbl: 1. [IpeanioxeHHblit B paboTe METO pacyeTa A03bl B O/1-
HOPOJIHOI1 cpefie ¢ nomollbio GyHKUUM usnydeHus: G (k,p,uR) npu-
MEHUM Ha MaJIbIX PACCTOSTHUSX < 5 CM OT MCTOYHUKA. 2. 3HAUCHUSI
TIOJIHOM TO3bI B HEOTHOPOJHOU Cpele, paCCUUTAHHbIE C TIOMOIIBIO
(hakTOpPOB MOMPAaBKU HA HEOAHOPOAHOCTb, B cpeaHeM Ha 5—10 %
0oJIbllIe 3HAUEHMI, pacCUMTaHHBIX 1O MeToay MoHTte-Kapio. 3. Me-
TOJ] pacyeTa 103bl B HEOIHOPOIHOI Cpeie ¢ TOMOILbIO (haKTOPOB TO-
MPaBKM Ha HEOAHOPOAHOCTD SIBJSIETCS] IEPCTIEKTUBHBIM METOAOM
TIPU 103UMETPUYECKOM TJITAHUPOBAHUU 00Iy4eHUsI KaK MO TOUHOCTH,
TaK ¥ IO 3aTpaTaM KOMITbIOTEPHOTO BPEMEHHU.

KitoueBbie clOBa: UCMOUHUK HUBKOIHEP2EMUHECKO20 U3AYHEHUS,
JNOKAAbHbLI DKPAH, NONPABOUHbLI (PaKmop Ha HeOOHOPOOHOCMb, HEOOHO-
PoOHas cpeda, memod Monme-Kapao

ABSTRACT

Purpose: To compare present dose calculation methods from low-
energy sources in homogeneous medium and to propose more fast
method for dose calculation in inhomogeneous medium with hetero-
geneity correction factors.

Material and methods: Local applicators in the form of cylindrical
disks or rings from high-atomic number materials are used for shielding
of healthy tissues and organs. Dose dependence from parameters and
types of shielding can be taking into account with heterogeneity cor-
rection factors. In this work a method of dose calculation from com-
mercial source “IsoSeed® 125.S17” using '*I isotope in homogeneous
medium is implemented using a radiation function G, (k,p,uR) of a
cylindrical source as an alternative for Monte-Carlo method and as
well as several models of dose calculation in inhomogeneous medium
using a number of type variants of shields. The model using calculated
beforehand heterogeneity correction factors is implemented too.

Results: Differences between dose values calculated with radiation
function G (k,p,uR) in homogeneous medium and with Monte-Carlo
method are less then 10 % at small distances of r < 5 cm from the
source. Dose values in inhomogeneous medium calculated with het-
erogeneity correction factors without radiation function of a cylindrical
source varies less then 15 % from that calculated with Monte-Carlo
method.

Conclusions: 1. A dose calculation method in homogeneous
medium with radiation function G,(k,p,uR) proposed in this work is
applied on small distances » < 5 cm from the source. 2. Total dose val-
ues in inhomogeneous medium calculated with heterogeneity correc-
tion factors are more than 5—10 % on average calculated with Monte-
Carlo method. 3. A dose calculation method in inhomogeneous medi-
um with heterogeneity correction factors is a perspective method for
dosimetric planning treatment because of calculation accuracy and less
time of computation.
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