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PED®EPAT
lenb: OnieHKa pacnpeaeseHust 103bl B KOCTHOM MO3Te YeJ0BeKa
C UCTI0JIb30BaHUEM BOKCEI-(DAHTOMHOI TEXHOJIOTUU ITPU PETPOCTIEK -
TUBHOM aHaJN3e CIyyaeB aBapUITHOTO OOJTydeHUsI, a TakkKe OlIeHKa
MOCTPAJMALIMOHHON TMHAMMKM KOHLEHTPALIMU HEUTPODUIOB nepu-
(epuueckoit KpoBu.

Matepuas u_metoabl: OOBEKTOM HCCIEAOBAHUS SIBJISIETCS
pacripenesieHue 103bl B BokceabHOM (hantome MKP3 pedepeHcHoro
yesioBeKa TMPUMEHUTENIbHO K PasIMUHbIM YCIOBUSIM aBapUilHOTO
0o0TyueHUsI.

Pesynsratel: OTpaboTaHa TEXHOJOIMS pacueTa pacrpeieaeHus
J103bI B KOCTHOM MO3Te YeJIOBEKa IMPU PABHOMEPHOM U HEpaBHOMEP-
HOM OOJIyYeHUH C UCIOJIb30BaHUEM BokcebHOro dhanroma MKP3
pedepeHCHOro YenoBeka U MOCAeAyIOIUM TPOrHO3UPOBAHUEM TIO-
CTpaAMallMOHHON TMHAMUKU KOHLEHTpAIMKM HEUTPODUIOB B Nepu-
depuueckoit kpoBu. PaccmoTpeHo Tpu cirydast 001ydeHusl yeaoBeKa:
JIBa — B I0JIe raMMa-U3Jy4yeHUsl Ha 3arpsi3HEHHOI BbIMAACHUSIMU
TIPOAYKTOB IEJIEHUST OTKPBHITON MECTHOCTH U B 3aTPSI3HEHHOI a9p030-
JISIMU BO3JLYLLIHOM Cpe/ie, TPETUi — OIMH U3 aBapUITHBIX MHIMAEHTOB
(BOCCTaHOBJIEHBI CIEKTPATbHO-IHEPTETUUECKHNE XapaKTePUCTUKU
MCTOYHMKA M3JyYEHUs] U TeOMETPUS MOJOXEHUs TejJa B MOMEHT
obmyuyenwust). [Ipemnoxena TexHoaorust MoaubUKAIIMK CTAHAAPTHOTO
BOKCeJIbHOTO haHTOMa, KOTOpasl Jiyullle MPeACTaBIsIeT pealbHYIo
TeOMEeTpHUIO 00JydeHHUs MocTpanasiiero. Pacuer pacmpeneneHus
J103bl B KOCTHOM MO3Tre MPOU3BEJEeH C JaJbHENHIIMM MTPOrHO3UPOBa-
HHMEM TOCTPaauAIlMOHHON IMHAMUKY KOHIIEHTPALMKU HEUTPODIIoB
B nepudepuryeckoil KpoBu. PacueTHble TMHAMUYECKUE XapaKTepu-
CTUKU [UIsI KOHKPETHOTO CITy4asi aBapUHOTO OOJIyYeHUsI CPaBHUBA-
JIUCh C IAHHBIMU JIAOOPATOPHBIX UCCIIEAOBAHUI U3 0a3bl TAHHbBIX 110
OCTPBIM JIy4eBbIM TTOpaxkeHusiM uesiobeka @M BLL um. A.W. BypHazs-
Ha ®MBA Poccuu. Pe3ynbraThl cpaBHEHUs TOKA3aIu YIOBIETBOPH-
TEJIbHYIO CXOIUMOCTb PACUETHBIX U (DaKTUUECKUX TaHHBIX.

BoiBosibl: [pensiokeHa TeXHOJIOIUSI TPOrHO3MPOBAHUST KIMHU-
YeCKOI KapTUHBI Pa3BUTHSI OCTPO JIydeBOll OOJIE3HU TIPU HEPABHO-
MEPHOM aBapuitHOM 00JiydeHur. MeTos Bokcel-(HaHTOMHbIX pacye-
TOB MOXET ObITh NCIIOIB30BAH B KITMHUYECKOU MPAKTUKE TIPU BEIOOpE
CTpaTeruyv W TaKTUKU JICUEHUS B CJIOXHBIX Cllyyasix aBapuitHOro
0o0TyueHUsI.

KiroueBbie ciioBa: dosa, kocmuuiii M0o3e, asapuiinoe odnyuenue,
80K Cen-anmom, Helimpoghuavl

ABSTRACT

Purpose: The study of dose distribution in human bone marrow in
retrospective analysis of accident irradiation cases, and the following
estimation of post-radiation peripheral blood granulocyte concentration
dynamics using the voxel phantom technology.

Material and methods: The object of the study is the dose
distribution in ICRP Reference Man voxel-phantom depending on
various conditions of accident exposure.

Results: Method of human bone marrow dose distribution
calculation after homogeneous and heterogeneous irradiation using
ICRP Reference Man voxel phantom and post-radiation estimation of
granulocyte peripheral blood concentration dynamics has been
developed and tested. Three human irradiation cases were studied:
I* and 2™ — in gamma-radiation field at open ground area
contaminated by precipitated fission products and in air contaminated
by aerosol fission products, and 3 — one of the incidents that had
happened in the past, for which emitted spectral energy characteristics
and body position geometry at the time of exposure were reconstructed.
Technology of adjusting reference voxel phantom for better
representation of real victim’s body position was developed. Dose
distribution calculation in human bone marrow was done with following
forecast of post-radiation peripheral blood granulocytes concentration
dynamics. Calculated dynamics characteristics of particular accidental
exposure incident were compared with human acute radiation damages
database’s laboratory research data of Burnasyan Federal Medical
Biophysical Center. The results of comparison have demonstrated a
good correlation between computational and observed data.

Conclusion: Technology to predict clinical picture of acute
radiation sickness development for heterogeneous accidental irradiation
case was developed and evaluated. Voxel-phantom calculation methods
can be used in clinical practice to choose optimal strategy and tactics
for complex accident irradiation case treatment.
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