PAIMAIIMOHHAS ®U3UKA,
TEXHHUKA M IO3VMETPUA

RADIATION PHYSICS,
TECHNOLOGY AND DOSIMETRY

JL.A. Knennep

CUHTE3UPOBAHHAA MATEMATUYECKASI MOJIEJIb

IJI1 INIAHUPOBAHUA MYJIbTU®PAKIIMOHUPOBAHHOM
JIYYEBOM TEPAIIUU ONYXOJIEBBIX 3ABOJIEBAHUIA.
COOBIIEHME 1. METOJ1 HEPABHOMEPHOT O OBJIYYEHUSA

L.Ya. Klepper

Synthesized Mathematical Model for Planning
the Multifractionation Radiotherapy.
Communication 2. The method of non-uniform irradiation

PEOEPAT

Henb: Co3nanue cuHTe3upoBaHHOM Moaean MIRI mist Bbiumc-
JIEHUST PATUOJIOTHYECKUX MTApaMeTPOB, HEOOXOMUMBIX IS TIAHUPO-
BaHUs JIy4eBOI Tepanuu OIMyXOJIEeBBIX 3a00JI€BaHUI TIPU PaBHOMED-
HBIX U HEPABHOMEPHBIX MYJIbTU(PAKLIMOHUPOBAHHBIX (M D) 061yue-
HUSX OMYXOJIM (IBa U TpU O0JIyueHus B cyTKu). B yucio paguonoru-
YECKUX MapaMeTPOB BXOMST: BEPOSITHOCTH JIyUEBBIX OCIOXHEHUI
(BJIO), TonepaHTHass cyMMapHasi U OJHOKpaTHas J03a 3aJaHHOTO
ypoBHst BJIO, pa3oBbie 103bI B CYTKU, 00bEM 00JTyUeHHOM TKaHU.

Matepuan u metonsl: [Ipy MOCTpOEHWU CUHTE3UPOBAHHOU
MIRI—monenu 6butn uctionb3oBaHbl IR u IRI-monenu nns pacuera
TOJIEPAaHTHBIX /103 TIPU PAaBHOMEPHBIX U HepaBHOMepHBIX M®D 06ty-
yeHUsIX TKaHei (o texHonoruu H.D. Thames, J.H. Hendry, 1987),
LQ-momens (G.W. Barendsen, 1982) u matemaTudeckas Mouelb
(MM) st pacuera BJIO (J1.4. Kieniiep, 1986). Ipu co3nanuu mo-
Nesi ObLTN CIETaHbl TPEIIOIOXEHUsI, KOTOPBIE HYXXIAIOTCS B TIPO-
BepKe Ha OCHOBE KIIMHUUYECKOU MH(pOpMAaIIUU.

PesynbraTel 1 BeiBosibl: Co3ganbl MIR u MIRI Momenu, Koto-
pBbI€ TIO3BOJISIIOT PACCUUTHIBATD PAIMOJIOTHUECKUE TIapaMeTphl, He00-
xoauMble sl TuiaHupoBaHuss M® obnydyeHuit Koxu. [lapameTpst
MM omnpenensuiich B pe3yibTaTe pelieHrs] SKCTpeMalbHOM 3a1auu
Ha OCHOBE CHUCTEMATU3MPOBAHHBIX KIMHUYECKUX HAOIIONEHUI U
COOTBETCTBOBATM TOJEPAHTHOMY YPOBHIO OOJyYeHMS KOXU
(BJ10=5%) nnst otHOCUTENbHBIX TUIomIaneii 1/3, 2/3 u 1 (B. Emami,
O. Lyman u np. 1991). IlpuBenens! npumepsl npuMeHeHus MIRI-
MoJenu 1ist HepaBHOMepHOTo M@ o6yueHUsT KOXU.

KimoueBbie clioBa: paduonoeus, paduobuonoeus, 6eposmHocmb 603-
HUKHOBEHUSL 1Y4e8020 OCAONCHEHUS, MAMEeMAMUYecKoe MoOeAUuposarue,
MLQ modens, newens

ABSTRACT

Purpose: To create the synthesized MIRI model for calculation of
the radiological parameters necessary for planning the radiotherapy of
tumoral diseases at non-uniform multifractionation (MF) of irradia-
tion (two and three irradiations in day). The radiological parameters
include: normal tissues complication probability (NTCP), a tolerant
total and unitary dose of set level NTCP, single doses, and volume of
the irradiated tissues.

Material and methods: To construct the synthesized MIRI model,
IRI model for calculation of tolerant doses at uniform and non-uni-
form MF of irradiation (H.D. Thames, J.H. Hendry, 1987), LQ-model
(G.W. Barendsen, 1982) and mathematical model (MM) for calcula-
tion NTCP (L.J. Klepper, 1986) have been used. To develop the model,
assumptions which require check on the basis of the clinical informa-
tion have been made.

Results and conclusions: MIR and MIRI model are created,
which allows to expect the radiological parameters necessary for plan-
ning MF radiotherapy of skin. Parameters of MM were determined as a
result of the solution of special extreme problem on the basis of the sys-
tematized clinical supervision and corresponded to a tolerant level of
skin irradiation (NTCP=35 %) for the relative areas of 1/3, 2/3 and 1
(B. Emami, O. Lyman, etc. 1991). Examples of MIRI model applica-
tion for planning non-uniform MF irradiation of a skin are provided.
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