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IIposedenue meOUUUHCKUX OUACHOCIMUMECKUX UCCACO08AHUIL, CEA3AHHBIX C UCNONb308AHUEM UOHUIUDY-
Houee0 usNyHeHus, 1645emcs 00HUM U3 Haubosee UHMEHCUBHO PA3BUBANUUXCS HANPABACHUN 6 MeOUUUH-
cKoli duaenocmuke. TIpu 5mom meOuyuHcKoe ooayHerue nayueHmos umeenm pso NPUHYURUAABHBIX OMAUMULL
om Opyeux no8CeOHeBHbIX CUMYayuil NAaHUpyemo2o ooayuenus. MeduyuHckoe ooayuenue, KaK npasuio,
Hocum ocmpulil xapakmep, a 003bl 004yueHUs 015 60AbUUHCINBA PeHMeeHOPAOUOA0UHECKUX UCCAeA08AHUL
npesocxo0am ypogeHb NPUPOOHO20 U MEXHO2EHHO20 00AYHEeHUS, C8A3AHH020 C HOPMAAbHOIL dIKCnaAyamayuen
paduayuoHHbIx 008eKmos. B makoii cumyauuu éascHoe 3HaueHue npuobpemaem oup@epeHyuauus pucKos
¢ yHemom paznudHoll paduouyecmeumensHoCmu 0moeabHblX n0A0803PACIHbIX epynn nayuenmos. Padua-
YUOHHbIE PUCKU O0ANICHBL YHUMBIBAMbCS KAK NPU HA3HAYEHUU UCCAe008AHUIL, CEA3AHHBIX C UCNONb308AHUEM
UOHUBUPYIOWe20 U3LYHEeHUS, MAK U NPU AHANU3e COOMHOWEHUS NOAb3A — 8Pe0 8 C8A3U C UX NPOGedeHUeM
KoHKpemHbiM nayuenmam. Ewe o0na npuuuna, no komopoii oyeHka puckoe seasemcs aKmyanvholl 3a-
daueli, — HeoOX00UMOCMb UHPOPMUPOBAHUS NAUUEHMOS U/UNU UX 3AKOHHBIX npedcmasumeneii 0 puckax
04151 300p08bsl, CEA3AHHBIX C NPOBEOCHUEM UCCACO0BAHUS, 8 MOM HUCAe PUCKAX PAOUAUUOHHbIX. B pamkax
Hacmosueli pabomyl OblAU OUEHeHbl PUCKU, C8A3AHHbIE ¢ nposedeHuem 3 8UA08 PeHMeHOCKONUMECKUX UC-
C1e006aHUIL: PEHM2eHOCKONUS NUWe800d, PeHMEeHOCKONUs Jceayoka, uppueockonus. Ilpu smom oasa xa-
PAKMEPUCIUKU PUCKA UCNOAb308ANCS 6Ce D0Nee YacCmo NPUMEHAEMbL NPU OUeHKe PUCKO8 NOKa3amend
DALY, ompasxcarowuii 603M0NCHOE YUCAO NOMEPAHHBIX Aem 300P0BOI HCUZHU 8credcmeaue paouayuoHHO20
6030eiicmeus npu nposedenuu uccredoganus. Lleav pabomer 3akarouanace 6 pacueme 3HaveHull NOKA3a-
mens DALY 045 pasauunbix noa0803pacmHbix epynn NAYUEHMOE U3 POCCUUCKOU RONYASYUY NPU npoeede-
HUU PeHMEeHOCKONUYecKuxX uccaedosanui. Jns 0ocmusicenus YKa3aHHoil yeau npUMeHsACcs Memoo OyeHKU
4uCAa NOMEPSHHBIX 6caedcmeaue 6030eiiCmeus UOHUBUPYIOUWUX U3AYHEeHUTI Aem 300p06oil JcusHu. B cma-
mbe npedcmagaensl pesyavmamsl paciema 3uavenuti nokasamenst DALY oas 3 eudoe penmeenockonuue-
CKUX UCcne008anuil. AHaAU3 ROAYHEHHBIX Pe3yAbMamos NOKa3an, 4mo 6KAa0 OHK0A02UYeCKUX 3a001e6aHUll
6 CYMMApHblil padUaUUOHHbLIL 8ped Y MYICHUH CMAPUIUX 803PACINO8 CYULECIBEHHO Bblule, HeM Y JHCeHUUH,
a éK1a0 Hecmepmenvhblx 3a0oneeanuti 6 DALY y scenuun cocmagasem okono 10%, nesHauumenvHo yseau-
yueasce ¢ eo3pacmom. [Aannas paboma npedcmagasem coboii ouepeoHoll wae 6 HanpagAeHuUu 2apMoHU3a-
YUy Memoooao2UU OUEHKU paduayuoOHHO20 PUCKA ¢ MeMOO0A0USMU OUEHKU PUCK08 UHOU npupodbl. OOHUM
U3 HANPABACHUL UCNONb308AHUS PE3YAbMAMOE Paciema A6A51emcs paspadomka Memoou4eckux nooxo008
K pacuemy noao- u 803pacm-3a8UcUMbIX NOKa3amenel pucka, C8I3aHH020 ¢ MEOUUUHCKUM 00ayHeHUueM na-
YUeHmos.

Kuiouesbie cioBa: paduayuonnsiii puck, sgpgexkmusnas doza, DALY, meduyunckoe obayuenue, penmee-
HOCKONUs, NOMepsiHHble 200bl 300P060IL ICUHU.

BeeneHune psifly C MaeHTUdNKaLMEN OMacHOCTU, OLEHKO 3aBUCMMOCTH
XapaKTepncTika pUCKOB — 3aBeplualoluii aTan B knac-  £038/0POEKT 1 OUEHKOW SKCMO3NUMN BO3AGVCTBUS BPEA-
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NPOBOANTCS pacyeT Y PaHXMpOBaHNE PUCKOB, MCTOYHUKOB
nx 06pasoBaHusl, BO3LENCTBYIOLMX CPEL, 1 NyTeW NOCTynne-
HUs» . TIPUMEHUTENBHO K PaAMaLMOHHBIM pUCKaMm Ais 340P0-
Bb$i 3242CTYIO NOJ, OLLEHKON PUCKOB NoApa3yMeBaloT MMEHHO
XapakTepucTuky pucka. Npm 3aToM 4019 pelleHnsa 3agad rno
ynpaBneHnto puckom B 0611acTn BO3LENCTBUS MasibiX 1,03 MO-
HU3KMpYloLWEero nanydyeHns (panee — M) B kavecTse eguHN-
bl KOSIMYECTBEHHOM OLEHKM pUCKa Yalle BCEr0 UCMONb3YoT
BEJIMYMHY pPaamnaLMoHHOro yuepba, a B ka4ecTBe Mepbl pu-
cka — BeNMYUHbl 3POEKTUBHOM U/UNN 3KBUBANIEHTHOW 03
06ny4yeHuns. MomoObHbIi NMOOXod, HEeCOMHEHHO, ornpaBaaH
npv ynpaefieHUn puckamy B Anana3oHe O4eHb MasibiX 1032
LN HACeNeHns B LIeSIOM UK flaxe HECKOJNbKo 6onee BbICO-
KX 0,03 ANs B3POC/IOro HaceneHns, 0COGEHHO Npu yCoBUn
CpaBHUTENbHO PABHOMEPHOrO pacnpeneneHns 06syYeHns
BO BPEMEHWU, T.e. B CUTyauusix NpPOSOHMMPOBAHHOIO U/Mnun
dpakumoHnpoBaHHoro obnyyeHns. K takum cutyaumsm oT-
HOCATCA NPUPOAHOE 0byYeHre, TEXHOreHHOe 06syYeHre 3a
CYeT HOpMasnbHOWM aKCnyaTauumn pagmaLMoHHbIX 0OBbEKTOB,
npodeccunoHanbHoe obnyyeHre nepcoHana paavaumoHHbIX
00bEeKTOB 1 HEKOTOpble Apyrue. Heckosbko nHade o6cTout
[eno B cUTyauun ¢ MEAMUMHCKMM 06/y4eHNEM NaLUEHTOB
npv NPOBELAEHNN PEHTIEHOPAANOSIOrNMYECKMX UCCIIEL0BaHNN
(nanee — PPW). B atom cnyyae obnyyeHue, kak npasuo,
HOCWT OCTpbIl XapakTep, a 06/1y4eHNE NPU HEKOTOPbIX BAAX
PPW BbIXxOAMT 3a pamku Anana3oHa 04eHb Marblx 403.

Juckyccua o rpaHvuax npuMeHMMOoCTn 3pPeKTUBHOM
[03bl B KQYECTBE Mepbl pycka npv MeauumMHCKOM obnyye-
HMM NaLMEHTOB BEAETCS HE OJVH rof, 1 BCE 6obluee YMcno
ABTOPOB CKJIOHSAIOTCS K TOMY, YTO 415 YNpaBaeHusa pagnaLm-
OHHBIMU pUCKaMu NPU MEAVLMHCKOM 001y4eHUN NaLMEHTOB
Jlyylle Nonb30BaTbCsH U3MEPUMbBIMU BEMYMHAMW U/UNN 3HA-
YEeHUSMM OpraHHbix 03 [2-5]. OgHAKO yka3aHHbIe BENNYMHbI
He NO3BOJIAIOT B COMOCTaBUMbIX eOUHNLAX OLLeHUTb OXuaae-
MYIO MoNb3y OT NPOBELAEHUA NCCNIEA0BAHMA UIIX CONOCTaBUTb
nonb3y 1 Bpen, OT Hero.

Mockonbky pagmaLMOHHbIE PUCKN, CBA3AHHBLIE C HEKOTO-
pbiMy Buaamu PPU, ansa psaga nonoBO3paCTHbIX FPynn nauu-
€HTOB MPEBLILIAIOT YPOBEHb NMPEHEOPEXMMO Masioro puckas,
MEeTOoAbl MON0OBO3PACTHOM AnddepeHumaLmm puckos, T.e.
OLIEHKN PUCKOB AN Pa3/iMyHbIX MO MOJ0BO3PACTHOMY CO-
CTaBy rpynn NauuveHToB, 3aCiyXMBaloT 0COBOro BHUMAHWS.
Pasnnyve B ypoBHE pPUCKOB NPV NPOBEAEHUU OOMHAKOBbIX

NCCNEeLOBaHNI CBA3AHO C CYLLECTBEHHO HONbLUIEN PafMOYyB-
CTBUTENIbHOCTLIO AEeTEN N0 CPaBHEHWMIO CO B3POCIIbIMU U XKEH-
LLMH MO CPABHEHMIO C MY>XYMHAMM BO MHOXECTBE CUTyaLMi
06nyyeHus [6].

OCHOBHbIMM OTAANEHHBIMU HEraTUBHLIMW MOCNEACTBU-
amu Bosgenctemns UMW Ha 300poBbe 4YenoBeka cyMTaloTCs
3/10Kka4ecTBeHHble HoBooOpasoBaHusa (3HO), noaTomy B ka-
4yecTBe eVHWLbI M3MepeHus yuiepba ans 340pOoBbs Mpu
XapakTepUCTMKE PaganaLMOHHbIX PUCKOB MUCMOJb3YOTCS MO-
KasaTenu, xapakTepuayloLLme OHKOTIOrMYECKYI0 CMEPTHOCTb.
[na 6onee NonHoM xapakTePUCTMKN B COCTaB Takux rnokasa-
Tene MOryT BKOYATLCS TaKKe OHKONOrmyeckme 3abonesa-
HUSI, HEe NPMBOASLLME K CMEPTU, HACNEACTBEHHbIE 3 deEKTbI
1 gpyrve 3aboneBaHus. Mpu 3ToM BCe OCTaslbHble BUIbI HE-
raTVBHbIX MOCNEACTBUIA (MOMUMO cMepTenbHbix 3HO) npu-
paBHMBAIOTCS K MOKA3aTeNsIM OHKOJIOrMYECKON CMEPTHOCTU
nyTeM MpPUCBaMBaHUS COOTBETCTBYIOLUMX B3BELUMBAIOLLMX
MHOXUTENEN (BECOBbIX KOAPPULMEHTOB).

Mpumepamu Takmx nokasaTenen ABASIOTCA pagmaum-
OHHbIN ywep6 [7] nnn «NOXM3HEHHbLI PUCK CMEPTU C yye-
TOM BpeAa Of1g 340POBbS OT CHVKEHMS KAQYeCTBa XU3HM MO
NMPUYMHE OHKOJIOrMYeckoro 3abosieBaHns», UCMNOJb3yEMbIi
B MP 2.6.1.0215-20% TnaToin 3a npaktuieckoe ygobCcTBO
1 NpocToTy 0606LLEHHbIX NOKa3aTene Bpeaa aBnseTcs He-
onpefeneHHOCTb OLEHKW, MPU KOTOPOK paBHbIMU CHUTAIOTCS
pPUCKM, OTANYAIOLLMECS He TONMbKO KPaTHO, HO MHOrda Aaxe
0onee YeM Ha NOpPSA0K BENNYMHDI [8].

Mo mepe pas3BUTUS METOAONOMMU OLEHKU PAAMALMOH-
HbIX PMCKOB BOMPOC O HEeOoCTaTO4HOW WMHOOPMAaTUBHOCTU
N CNOXHOCTU A7 MOHMMaHUsi MCNOJSIb3yEMbIX MoKasaTe-
nelt pagMaumoHHOro pucka BHOBb Npuobpen akTyanbHOCTb.
AnbTepHaTMBHbIM NOAX0A K BeIOOPY NokasaTens nonynsaumoH-
HOro 310POBbS, NPUFOAHOI0 A4J15 UCMOJIb30BAHMS B KQYECTBE
Mepbl prcka, cTan BO3MOXEH Gnaroaaps pa3BuTuio NpoekTa
BO3 «[nobanbHoe 6pemsa 6onesHeii» [9], cTapToBaBLLero 60-
nee 30 net Ha3apd. YkasaHHbIi noaxon yxe 6bls1 UCnonb30BaH
HaMu Mpuv oueHKe PaanaumMOHHbIX PUCKOB, CBA3AHHBIX C Me-
OMUMHCKMM 00nyyYeHnemM. B kauyecTBe nokasartens pagnaum-
OHHOrO BpeAa, CBA3aHHOro C NPOBeAEHVEM KOMMbIOTEPHO-
TOMOrpaduU4ecknx MUCcnefoBaHUn nauneHTam pasinyHoro
nona v Bo3pacTa, B [10] Hamu 6bin MCNob30BaH NokasaTeslb
DALYS, T.e. uicno NOTEpPsiHHbIX BClieacTBme 00sydYeHus net
300P0BOM MONHOUEHHOM XM3HK. MokadaTtens DALY wnpoko

" PykoBoacTeo P 2.1.10.3968-23 «PykoBOACTBO MO OLIEHKE puUcka A9 3[00P0Bbsl HACENeHMs NPy BO3AENCTBUM XUMUYECKNX BELLLECTB, 3a-

rPSA3HSIOLLIX OKPYXAIOLLYI0 cpeay». YTBEPXAEeHO [MaBHbIM roCyAapCTBEHHbIM CaHMUTapHbIM BpadoM Poccuiickoin ®enepaumnn 06.09.2023 .
[Guidelines R2.1.10.3968-23 “Guidelines for assessment of public health risk from exposure to chemicals polluting the environment”. Approved
by the Chief state sanitary doctor of the Russian Federation on 06.09.2023. (In Russ.)]

2HKIAP OOH onpepnenseT no3bl 061y4eHuns ¢ Huskoii JIM3 B ananasoHe 10-100 mIMp kak manble, a o3bl MeHee 10 MIp Kak o4eHb Mable
(very low doses - aHrn.) [UNSCEAR defines doses with low LET in the range 10-100 mGy as low and doses less than 10 mGy as very low] [1].

3 B cOOTBETCTBUM C kKnaccudukaumeri puckos, npuseaeHHomn B MP 2.6.1.0215-20 «OueHka pagnaumoHHOro pucka y naumeHToB npu npo-
BEeAEHUN PEHTTeHOPaaMOoNOrMyecknx NCcneaoBaHnii», paamaumoHHble pUckuy, He npesbiwatowye 1x106 (T.e. meHee 1 ciyyasi Ha 1 MJH Yyeno-
Bek), OTHOCHATCA K kateropun «MpeHebpexrmo Manbliin puck». [According to the classification of risks given in Guidelines MR 2.6.1.0215-20
“Assessment of radiation risk of patients during radiological examinations”, radiation risks not exceeding 1x10°¢ (i.e., less than one case per
million people) are categorised as “negligibly risk”.]

4 MP 2.6.1.0215-20 «OugeHka pagmauMoOHHOIr0 PUCKa y MALMEHTOB MPU MPOBELEHUN PEHTIEHOPAAMONONMYECKUX WCCNELOBAHNMN>.
YTBEpXaeHbl [MaBHbIM rOCYJApCTBEHHLIM CaHUTapHbIM BpadoM Poccuiickort ®enepaunm 21.09.2020r. (nanee — MP 2.6.1.0215-20).
[Guidelines MR 2.6.1.0215-20 “Assessment of radiation risk of patients during radiological examinations”. Approved by the Chief state sanitary
doctor of the Russian Federation on 21.09.2020 (hereinafter - MR 2.6.1.0215-20). (In Russ.)]

5 Disability-adjusted life years — rogpl Xu3Hu ¢ nonpaBKoi Ha HETPYA0CMOCOOHOCTb (aHr.)
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ncnonb3lyeTcs B 06nactTu opraHusaumm 34paBOOXPaHeHUs
1 HaxoaouT Bce Gonee LUMPOKOE NPUMEHEHNE B OLLEHKE pu-
ckoB®[11-13] B kauecTBe Mepbl Bpeaa oT BO3AECTBMSA Bpea-
HbIX UM OMACHbIX GAKTOPOB Cpeabl 06UTaHNS Ha 340POBbLE
HaceneHus, B Tom ymcrne B Poccuiickont depgepaumnmn®. Chepa
NPUMEHEHNS OaHHOro rnokasartensd NpoCTUPAETCH OT OLEH-
K1 BAUSIHUS HA CUCTEMY 34PaBOOXPAHEHNSI OHKONOMMYECKNX
N MHPEKLMOHHBIX 3a00N1EBaHNIN 10 OLEHKM CTaTUCTUKX [0-
POXHO-TPAHCMOPTHBIX MpoucLlecTsuin [21-23].

K OCHOBHbIM NpenmyLLecTBaM MCMNOJIb30BaHNSA nokasa-
Tena DALY B kayeCTBe MHTErpasbHOro nokasaresns nonyns-
LMOHHOIO 3[,0POBbs MO CPaBHEHMIO C 60ee NPUBbLIYHBIMA
nokasarensiMy 3a60neBaEMOCTUN U CMEPTHOCTU MOXHO OT-
HEecCTM TO, 4TO eguHuuen mnamepeHus DALY asnsetcs rop
3[,0POBOV XWN3HW YEJIOBEKA, T.€. BPEMS, YTO ABNseTcs 6onee
YHUBEPCaNbHON eOUHULEN, YeM NOTePsHHAsA YesioBevyeckas
XW3Hb. Vcnonb3oBaHne BpeMeHn B Ka4yeCTBe Mepbl Bpena
0519 NONyNSLMOHHOIO 300P0Bbs MO3BONSET HANPSIMYIO COMO-
CTaBNSATb PUCKKW, NO-Pa3HOMY pacrnpeeneHHble BO BpemMe-
HW. Hanpumep, pucK BO3HMKHOBEHUSI XPOHMYECKkmx 3abone-
BaHUN N PUCK MFHOBEHHOW CMEPTU OT NPOU3BOACTBEHHOIO
TpaBmaTn3ma.

Llenb nccneposaHmsa — pacyeT 3HAYeHWA nokasatens
paguoreHHoro’ DALY, cBA3aHHOrO C MPOBEAEHVWEM PEHT-
reHockonunyeckux (manee — PC) uccnepgoBaHui gns pas-
JIMYHBIX MNOMA0BO3PACTHLIX FPYMNM NALMEHTOB U3 POCCUINCKOW
nonynsuun.

3apgauv uccnenoBaHvs

1. Onpepenntb Bnabl PC nccnenoBaHuin U COOTBETCTBY-
loLMe nonoBo3pacTHble rPynnbl AJs pacyeTa nokasartesen
paanaLmMoHHOro pucka.

2. PaccuunTatb 3HaveHus pagmnoreHHoro DALY Ha ocHoBa-
HUWN OpPraHHbIX 03, NoJly4aeMbIX NaumeHTamMu npu nposeae-
Huu PC nccnepoBaHuii.

3. MposecTn aHanm3 CTPyKTypbl paguoreHHoro DALY na-
LMEHTOB pa3fIMyHOro NnoJsia U Bo3pacTa C y4eToM BKaaa Ymc-
na NeT, NOTePSIHHbIX BCNeACTBUE NPEeXAeBPEMEHHON CMepPTH
OT BbI3BaHHOro 06ny4eHnem 3HO, 1 B3BELLIEHHOIO Mo cTene-
HU TSXKeCTN 3a60neBaHns Yncna JeT, MPOXMUTbIX B COCTOSHUN
HEMOJIHOrO 300POBbS.

Marepuanbi 1 meTogbl

Ona pacyeta 3HayeHW nokasartenen pagmaLrOHHOro
prcka 1cnosb3oBanack MoAEeNb, onvcaHHas B [Mybnvkauun
152 MKP3 [7]. PacyeTbl OCyWeCTBASINCE C MCMNOJIb30BaA-
HVWEM OpraHHbIX 003 Ans 3 BMAOB PEHTIEHOCKOMUYECKUX

NCCNELOBAHWIN: PEHTTEHOCKONUSA NULLEBOAA, PEHTIEHOCKO-
nus xenyaka, nppurockonus. OpraHHble 03kl 6blM pac-
CUYUTaHbl C MCMNOMb30BaAHMEM MPOrPaMMHOro obecneyeHuns
PCXMC 2.0 [14] Ha OCHOBe MPOTOKONIOB PEHTreHOCKOMNMU-
4Yeckux uccnegoBaHuii, cobpaHHbix crneuvanuctamm OBYH
HUWPT um. M.B. Pam3aesa B 60nbHuLax CaHkT-INeTepbypra
B 2015-2018 rr. [15, 16]. Puckn BO3HUKHOBEHUS PAAMOreH-
Hbix 3HO paccunTbiBanMcb No MoaensiM abConioTHOroO 1 OT-
HOCUTENBbHOr0 puUcKa AJig MyX4MH U XeHWMH. B pacuetax
MCMOMb30BaICh [03bl HA CledyloLlme opraHbl/TKaHu A
MYXYMH W XEHLUMH: MULLEBOA, XEeNyaoK, TONCTas KMLIKa,
neyeHb, Nerkne, MOYEBOW My3bipb, LWMTOBMOHASA XeEnesa,
KPACHBbIA KOCTHbIA MO3T. 19 XEHLLMH JOMONHUTENBHO OLe-
HUBANICb PUCKM BO3HMKHOBEHUS 3HO SIMYHMKOB M MOJOY-
HOW Xenesbl. [N MyX4MH U XEHLLMH OTAENIbHO OLEHUBANCS
puck Bo3HUkHOBeHUss 3HO B kaTeropumn «ipyrue ConMaHble»
nyTeM YCPEeOHEHNS OPraHHbiX 403 Ha 13 opraHoB B COOTBET-
cTBMM ¢ pekomeHaaumamm MNMybnukaumm 103 MKP3 [6].

CpefiHue 3HayeHusi OpraHHbIX [03, WCMOfb30BaHHbIE
npu oueHKe paaMauMoHHbIX PUCKOB Npu nposeneHun PC
nuLLEeBOAA M Mppurockonuu, 6eiivM paccumTaHbl ons 4 Bo3-
pacTHbix rpynn nauweHtoB: 0-4 roga, 5-9 net, 10-14 net
n «Bapocneie». Ana PC xenyaka mnaglias Bo3pactHas rpyn-
na 6bina pa3duta Ha 3 guanasoHa: oo 1 roga, ot 1 oo 2 net
1 oT 2 fo 5 net. BolgeneHme B MaagLwer BO3pacTHOM rpynne
aHaIorMyHbIX AMana3oHoB A5 ABYX APYrnx BUAOB MCCNeao-
BaHWIA HE MPOBOAMIIOCH B CBSI3M C TEM, YTO PEHTIEHOCKOMUM
NULLEBOAA U VPPUrOCKONUN KpalHe peako NpoBOAUNMCH
B KQUeCTBE CaMOCTOSITENbHbIX MCCNEA0BAHNIA.

MexnonynsiLuMOHHbIA NEPEHOC prcKa Ha POCCUIACKYIO MO-
NyAsSLMI0 OCYLLECTBASNCS C WUCMOJIb30BAHWEM MEAUKO-ae-
Morpaduyeckmx aaHHbix 3a 2018 r. [17].

Pacuet 3HauveHuii DALY Obin BbIMOMHEH B COOTBETCTBUM
C MeTOAMKOM, onnucaHHon B pabote Shimada m Kai [11], oa-
Hako B pacyeTe KCMOoJsIb30BaHbl 3Ha4yeHus Habnoaaemon
1N OTHOCUTENbHON NATUNETHEN BbXMBAEMOCTU A1 POCCUN-
ckon nonynsumm [18] BMeECTO NpMBEOEHHbIX B CTaTbe AaHHbIX
no anoHckon nonynaumn. MokasaTtens DALY npepncraenser
coboli cyMMy ymcna NeT, NOTEPSHHbIX BCNIEACTBME NPEXAEB-
PEMEHHOIN CMEPTU MO NMPUYNHE KOHKPETHOro 3aboneBaHus
nyncna net, NPOXUTbIX B COCTOSIHAM YXYALUMBLUErocs Mo
npuynHe 3aboneBaHns 300poBbs (bopmyna 1).

DALY=YLL+YLD, (1)

roe YLL® — yncno net, noTepsiHHbIX BCNeACTBUE NPEeXaeB-
PEMEHHON CMEPTY;

YLD?® - B3BELUEHHOE YMCO JIET, MPOXMUTbIX B COCTOSHMN
HEeMoJIHOro 340p0Bbs. MNpK 3TOM roAam XusHU, NPOXUTLIM

& PykoBoacTtBo P 2.2.3969-23 «PykoBOACTBO MO OLEHKe NPOdecCUoHanbHOro pucka Ans 340poBbst paboTHUKOB. OpraHn3auMoHHO-
MeToan4eckme OCHOBbLI, MPUHLUMNBI U KPUTEPUN OLIEHKU». YTBepx(,u,eHo naBHbIM rocygapCTtBeHHbIM CaHUTApPHbIM BPaA4Y0OM Poccuinckon
denepaummn 07.09.2023 r. [Guidelines R 2.1.10.3968-23 “Guidelines on occupational risk assessment for workers’ health. Organizational and
methodological aspects, principles and criteria”. Approved by the Chief state sanitary doctor of the Russian Federation on 07.09.2023. (In

Russ.)]

"MpoBeneHne MeanumMHcknx PPU conpsixxeHo C prCKOM He TOSbKO PaanaLMoHHOM Nprpoabl, HO M C MHBIMY BUAAMU pUcka, BKItoYas owmo-
K1 NepcoHana, peakuuio Ha npenapartsl 1 T.M. B HacTosLwen ctatbe nog pagnoreHHsiM DALY nogpasymesatoTcs 3HadeHus nokasartens DALY,
paccynTaHHble TONbKO AN PAANALMOHHOIO PUCKA, BOSHUKAIOLLEro npu WwratHoM nposeaeHun PPU. [Performing X-ray examinations involves
risks not only of a radiological nature, but also other types of risk, including personnel errors, drug reactions, etc. In this article, “radiogenic
DALY” refers to DALY values calculated only for radiation risk arising from routine X-ray examinations.]

8Years of Life Lost — noTepsiHHbIE rofbl XXU3HU (aHr.)

9Years Lived with Disability — rogpl, NpoxuTbie ¢ HETPYAOCNOCOOHOCTLIO (3a60/1EBAHMEM) (QHTTT.)
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B COCTOSIHUM HEMOJSIHOIO 340PO0BbS, NPUCBANBAIOTCS Pa3nny-
Hble Beca oT 0 10 1 B 3aBUCMMOCTM OT TSXKECTM 3ab01eBaHus.

[na pacuyeta 3HavyeHun DALY npumeHsanacb Metoamka,
BKJIOYABLUAs B Ccebs cnepylolime OCHOBHble aTanbl (6onee
noapo6Ho meTtoavka onvcaHa B [10, 19]):

1. PacyeT 3HayeHuii n3bbITOYHOM 3ab0neBaemMocT pa-
anoreHHbiMn 3HO pasnunyHoin nokanusaumm B pasHbiX O0-
CTUIHYTbIX BO3pacTax B 3aBMCUMOCTI OT OPraHHbIX 03, nosa
1 BO3pacTa Ha MOMeHT npoBeaeHua PC nccnenosaHus no
MonensiMm abCoNMOTHOrO M OTHOCUTENBHOMO PUCKa.

2. Pacuet 3HauveHnin nokasatena DALY gns nuy, pasnmi-
HOro noJsia 1 Bodpacta npu nposegeHun PC nccneposaHuin
Ha OCHOBaHMW MONYYEHHbIX OLLEHOK M3ObITOYHOM OHKOIOrU-
yeckoi 3a60n1eBaeMoCTu.

3. PacyeT rpynnoBbIX (NOMynsiLMOHHBIX) PUCKOB, B3BeE-
LUEHHbIX C Y4ETOM BKNaJa OTAENbHbIX MOMOBO3PACTHbIX FPYMM
B CTPYKTYpY HaceneHusi Poccuiickoii Pepepaumn.

4. B3gewwwmnBaHue oueHok DALY, nosly4eHHbIX N0 MOAENSAM
abCOJOTHOrO Y OTHOCUTENBHOMO pUcka, C UCMNONb30BaHNEM
B3BELUMBAOLLNX KOIPDULMEHTOB, pekomeHa0BaHHbIX MKP3
[6].

PacyeTbl GblIM BbIMOMHEHBI C MCMOMb30BAHWEM CMELu-
anbHO pa3paboTaHHOl NporpamMmbl Ha A3bike Wolfram [17].

3HaueHus DALY paccunTbiBannCb OTAENLHO ANS NaLWeH-
TOB 13 Pa3/IMYHbIX MOSIOBO3PACTHBIX FPYMN HA MOMEHT MpPO-
BeLEHNA uccnegoBaHuin. B pesynbraTe BbINOJSIHEHUSA pac-
4yeToB OblNM NoNyYeHbl 3HaYeHUs1 paanoreHHbix DALY ons 32
NMOM0BO3PACTHbLIX FPYNM NaLMeHTOB (Mo 16 BO3pacTHbIX rpymnn
NaLMeHTOB MYXCKOIrO 1 XXEHCKOro nosa) npu BbinonHeHun PC
NULLEBOAA U MPPUIroCKONuK, a Takke ans 36 nonoso3pacT-
HbIX FPYNMN NauneHToB (Mo 18 BO3pacTHbIX rpynn NauMeHToB
MY>XXCKOIO 1 XXEHCKOro nosa) npu BeinosaHeHnn PC xenyaka.

Pesynbratel u o6cyxaeHmne

B Tabnuue npeacTaBnieHbl OKPYreHHbIE [0 LENOro ymucna
net 3HaveHuns DALY, ceazaHHble ¢ Bo3aernctanem U, npuv Bbl-
MOJSIHEHUN PEHTFEHOCKONMUYECKUX UCCNEA0BaHUA NS MYX-
YMH U XEHLMH poccuitckoi nonynaumm B pacyete Ha 10 000
naumeHToB. [Ina cnpaBky NPUBOAATCS COOTBETCTBYIOLLME
cpefHune 3HadveHns apdeKTUBHON [03bl Ana repmadpoanT-
HOro ¢®aHTOMa, COOTBETCTBYIOLLErO BO3PACTHOW rpymnne,
npueeneHHole B MP 2.6.1.0215-20. ns B3pOCAbIX NAUMEH-

Tabnvua

3HauveHus DALY ot Bo3saeiicteua MU Ha 10 000 naumeHTOB rnpu BbiNOJIHEHUN PEHTITEHOCKONUYEeCKUX UCCnenoBaHuii

[Table

DALY values from exposure to ionizing radiation per 10,000 patients for fluoroscopic examinations]

Bup, peHTreHoCKkonnyeckoro uccnenoBaHns

'al;a _ [Type of fluoroscopic examination]

§ % PeHTreHockonus nuiesona PeHTreHockonus xenyaka Wppurockonus

5> [Esophageal fluoroscopy] [Stomach fluoroscopy] [Irrigoscopy]

T O
E ?) ® o o DALY Ha 10 000
58 g "é _. DALYHa 10 000 nauueHToB, netT & "é __ DALY Ha 10 000 naueHToB, net = § _ NauyeHToB, ieT
2% S = &  [DALY per 10 000 patients, year] z = & [DALY per 10 000 patients, year] 5 = &  [DALY per 10 000 pa-
o sWE sS4 € E—=E tients, year]
So FHa 38 o 58 @

a2 ©:=38 =3 933

8= (Q)- e My>K4UHBI KeHLLMHBbI g GO My>K4UHBI PKeHLLMHBI 06)- < © MyxunHbl  KeHLMHbI
o § [Males] [Females] § [Males] [Females] § [Males]  [Females]
0 1,3 9 23

1 1,2 10 21

5 0,7 3 11 0,7 13 0,8 6

10 1,3 6 19 1,2 16 0,8 5

15 1,1 5 13 1,4 18 0,7 3

20 10 20 46 73 21 22
25 8 17 39 63 18 20
30 8 15 34 54 16 18
35 7 12 29 46 14 16
40 6 10 25 38 13 13
45 5 9 21 31 11 11
50 2,1 4 7 7,5 17 25 6,9 9 9
55 4 6 13 19 7 8

60 3 4 9 15 6 6
65 2 3 6 10 4 4
70 1 2 3 6 2 3

75 0 1 1 3 1 2

80 0 0 0 1 0 1
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TOB NPUBELEHO OAHO 3Ha4YeHMEe 9DDEKTMBHOM J,03bl AN BCEX
BO3PACTHbIX FPyn.

M3 npencTtaBneHHbIX B TabnnLe AaHHbIX BUAHO, YTO, Ha-
ymHasa ¢ BoapacTta 20 net, 3HayeHme DALY ons Bcex uccne-
[0BaHWi1 yobiBaeT. OTO CBA3aHO C yObiBaHMEM PYHKUMUN [0-
XUTUS C BO3PacTOM. B eTckom 1 nogpoCTKOBOM BO3pacTe
3HavyeHuns DALY 3aBucaT B nepByto o4yepenb OT napameTpoB
NPOBELEHNS UCCNEOOBAHNA M OT aHAaTOMMUYECKUX napame-
TPOB OpraHM3ma Aeter n NoOAPOCTKOB, YTO NPUBOAUT K CY-
LLIECTBEHHOMY PasfiMumMio MoJly4YaemblX B XO4e MPOBELAEHUS
NccnenoBaHui OPraHHbIX 403 U, Kak CleacTBMe, MOXET npu-
BOAUTb K KonebaHnsam 3HaveHuii DALY npu pasnuyHbIxX BUgax
nccneposaHuin (puc. 1).

CnepnyeT OTMETUTb, YTO, XOTS HA PUCYHKE 1 rpadurkm BbIrns-
OAT Kak rpaduky HeNpepbIBHbIX GYHKLMI, 3TO HEe CBUAETENb-
CTBYET O MJIABHOM W HEMPEPBLIBHOM MOBLILLEHUN PUCKA MEXIY
Bogpactamun 15 1 20 net. [laHHbIA «CKaYoK» OTPaKaeT TONbKO
daKT M3MEHEHNST NapamMeTPOB NPOBEAEHNS UCCNEOOBAHNI Y
B3POC/IbIX NMALMEHTOB, Ha4YMHas ¢ Bo3pacTa 18 net, no cpasHe-
HUIO C @HaNIOrMYHbLIMU UCCNeA0BaHUSMWN Yy AeTel U NOapOCT-
koB. KonebaHus e OLEeHOK B AETCKMX BO3PACTax CBA3aHbl, Mo-
BUOMMOMY, C HEOOJbLLIMM 06BEMOM BLIOOPKM U, KaK CIEACTBIUE,
C CyLLECTBEHHBbIMY HEOMPEAENEHHOCTAMMN B OLEHKE OPraHHbIX
[003. AHann3 HeonpeaeneHHOCTEeN OLEHKN MOTyHEHHbIX 3Have-
Hun DALY Ha JaHHOM 3Tane nccnenoBaHuii He NPoOV3BOANSICS.

B [10] 6bina oTMeYeHa BbICOKasi CTEMEHb COMMAacOBaHHO-
CTV NOJIOBO3PACTHOrO pacnpeneneHns puckos nNpu UCMNOMb-
30BaHun DALY 1 pucka CMepTu C y4eTOM Bpea OT CHUXEHUSA
KayecTBa Xu3Hu, npueeaeHHoro 8 MP 2.6.1.0215-20. B Ha-
cTosiLLeit paboTe OblNo N3y4eHO M3MEHEHME BKIIaJa HECMEP-
TenbHbix 3HO B cymmapHoe 3HadeHue DALY B 3aBUCMMOCTM
OT nona 1 Bo3pacTa naumeHToB. MNpu pacyeTe pagnaLmoHHO-
ro ywep6a no metoavke MKP3 [7] cTeneHb TSXecTn HecMep-
TEeJIbHbIX OHKOIOrM4ecknx 3aboneBaHmnin NPUHUMaETCS He 3a-
BUMCSILLIEN OT BO3pacTa, a CyMMapHbI BKa4, HECMEPTENbHbIX
3aboneBaHnin B paamaumoHHbIi yiepb cocTaBnseT nopsaka
10%. HecmoTps Ha CyLIECTBEHHOE OTINYMe B METoAMKax
OLLEHKMN TSXECTU HeCMepTesbHbIX 3ab60f1eBaHUIA, UCNONb3Y-
eMbIX MpU pacyeTe paamaLMoHHOro yuepba v nokasatens
DALY (a koHkpeTHO nokazartens YLD, oTpaxarowero 4mcno
JIET, NPOXUTbIX B COCTOSIHVUM HEMOMHOIO 340P0BbS, B3BELLEH-
HbIX MO CTEMNEHN TAXECTM 3ab0NeBaHunin), BKnag HeCMepTesb-

Myxunsel [Male]
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BoaspacT nauwenTa, net [Age of patient, years]

DALY Ha 10 000 nayueHTos, net
DALY per 10 000 patients, years
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= - Wppurockonus [Irrigoscopy]
----- PexTreHockonua xenyaka [Stomach fluoroscopy]

= PeHTreHockonua nuwesoaa [Esophageal fluoroscopy]

HbIx 3a6oneBaHunii B DALY y XeHLMH cocTaBnseT okono 10%,
HE3HAYUTENIbHO YBENNYMBASACHL K CTapluMM Bo3pactam. Ha
pUCyHKe 2 NnokasaHo COOTHOLLEHWE abCOMIOTHOMO 1 OTHOCU-
TenbHoro Bknaga YLL n YLD B 3HauveHne pagmoreHHoro DALY
NPy  BbIMONHEHUN PEHTTEHOCKOMUYECKNX UCCnefoBaHuim
Y XEHLUMH Pa3nnyHOro Bo3pacTa.

Ons MyX4nMH NOXMA0Oro Bo3pacTta B POCCUNCKONM Mony-
UMK CUTYaLMs HECKONbKO oTnamyaeTcsd. Kak nokasaHo Ha
pucyHke 3, onis My>uunH ctapuwle 70 neT Bkag HecMepTenb-
Hbix 3HO B cyMmMapHbIii Bpen, Ans 300p0oBbsl PE3KO BO3pac-
TaeT. ATO CcBA3aHO ¢ 60siIee KOPOTKOWN NPOAOIKUTENBHOCTHIO
XU3HU MYXYMH POCCUINCKON MAONYyASauMm Mo CPaBHEHWUIO
C XEeHLNHaAMMU.

MonyyeHHble B XO4e BLIMOJSIHEHUS WCCNeL0oBaHUS pe-
3ynbTaThl NOKA3bIBAIOT, YTO HE TOJILKO BO3PACTHOE pacnpe-
OeneHne puckoB, OLEHEHHOEe C NOMOLLBIO noka3aTtens DALY,
HO 1 COOTHOLLEHNE BKN1aAa CMEPTENbHbIX Y HECMEPTESbHbIX
OHKOJIOrM4eckmx 3abonieBaHnin B CyMMapHbIi Bpes, ans 340-
POBbS XOPOLLO COMMAacyloTCs C OLEHKaMM Ha OCHOBE Mokasa-
Tenelt CMepPTHOCTM C YH4ETOM Bpeda OT CHUXEHUS KayecTBa
XN3HW. Mpu 9TOM mcnonb3oBaHne DALY paeT BaxHylo O0-
MOJIHUTENBHYIO MHGOPMALMIO O CTPYKTYpPE paauauMOHHbIX
PUCKOB, CBA3AHHbIX C MEANLMHCKMM 00JTy4EHNEM, OCOBEHHO
B CTapLUMx BO3pacTax.

3akno4eHve

HeobxoaMmMoCTb rapMoHM3aLmMn MEeTOO0NOrMU OLEHKN
pagnaumMoHHbIX PUCKOB C METOAOSIOTMSMU OLEHKM PUCKOB
VHON NpUpOAbl SBASETCS akTyajbHOW NPUKIagHOM 3aja-
yel nocnegHux OecaTuneTuin, n npeacTtaBneHHas padoTta
ABNSIETCA OOHOM M3 MOMbITOK MPAKTUYECKOro NMPUMEHEHUs
nokasarens DALY B oueHke paguaumoOHHbIX PUCKOB, CBS-
3aHHbIX C MEAMUMHCKM 06ny4eHnemM naumeHToB. Npu Bbl-
NoJIHEHMM HacTosLEelN paboTbl ObINN paccUUTaHbl 3HAYEHUS!
pagnoreHHoro DALY, cBsisaHHOrO C npoBeaeHnemM 3 BUAOB
PC-nccnenoBaHuii, onsi HECKOJIbKMX NMOIOBO3PACTHBIX MPyMn
nMauMeHToOB POCCUIACKOM NONYNSALUMNN.

BbiI0 YyCTAaHOBNEHO, YTO BKIA[ HECMEPTESbHbIX OHKO-
nornyeckmx 3abonesaHnii B 3HaveHne DALY cocTaBnsieT no-
psaka 10-15% npu Bo3pacTe naumMeHToB He cTaplue 65 ner,
yBenuymBasicb 0o 20% k 80 ropam y xeHwmH n go 100%
Y MY>UWH.

XeHuwmHel [Female]

®
k=]

o

= wn
[ .
2§70 i
8 seo :
g :
5350 7
J© .
g 540 :
Fy :
[(=R=1 1]
83 30 £
o .oy N
;5‘,20 ' /ﬁx“//éft\;;,f._ -----
510 - 7 —= .
) o .
23

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
BoapacT nayuenta, net [Age of patient, yesrs]

0 1 5

==+ Wppurockonua [Irrigoscopy]
----- PenTreHockonus xenyaka [Stomach fluoroscopy]

=== PeHTreHockonus nuwiesoaa [Esophageal fluoroscopy]

Puc. 1. 3aBcrMMOCTb 3Ha4YeHuin pagmoreHHoro DALY oT Bo3pacTa NaumveHToB Npu NPOBEAEHUN PEHTIEHOCKOMUYECKNX CCNEL0BAHMI
B Poccuiickon Pepepaummn
[Fig. 1. Dependence of radiogenic DALY values on the age of patients during fluoroscopic examinations in the Russian Federation]
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DALY per 10 000 patients, years DALY per 10 000 patients, years
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Puc. 2. AGCONOTHBIN (N1EBbI CTONOEL,) 1 OTHOCUTENbHLIV (MpaBblii cTonbe) Bknag YLL n YLD B 3HaueHue paamoreHHbix DALY y XKeHLWH

POCCUIACKOM NOMYNSALMW NMPY NPOBEAEHUM PEHTIEHOCKOMMYECKNX NCCNeA0BaHNI B Pa3fINyYHbIX BO3pacTax

[Fig. 2. Absolute (left column) and relative (right column) contribution of YLL and YLD to the value of radiogenic DALY in women of the Russian

population during fluoroscopic examinations at different ages]
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Puc. 3. CooTHoLleHne abCoMoTHOro (CBEpPXY) U OTHOCMTENBHOMO (CHM3Y) Bknasa YLL 1 YLD B cymmapHoe 3HadeHune DALY y My>X4uH
POCCUNCKON NONyASLmMm Npy NPOBESEHNN PEHTTEHOCKONUN B Pa3fiNdHbIX BO3pacTax
[Fig 3. Ratio of absolute (top) and relative (bottom) contribution of YLL and YLD to the total DALY value in the Russian male population during
fluoroscopy at different ages]

JanbHelnwee passuTne MeToaosormn npegnonaraet
aHann3 BO3MOXHOCTM MCMonb3oBaHusa nokasatena DALY
B KQ4eCTBE Mepbl CONOCTAaBNEHNS MOJb3bl U Bpeaa npu me-
OVUMHCKOW NIy4eBOW W  PAAMOHYKINMOHOMW  AMarHOCTUKE.
[MpakTnyeckoe NnpruMeHeHne nokadaTtens pagnoreHHoro DALY
uenecoobpasHo Npu CPaBHUTENILHOM aHanM3e paavaumoH-
HbIX 1 HEpPaaMaLMOHHbIX PUCKOB, CBSI3AHHLIX C MPOBEAEHVEM
MeanumHckux PPU.

CeefieHns 0 NIMYHOM BKJlaile aBTOPOB
B paboty Han craTbei

PenuH J1.B. — pa3paboTan amsaiiH uccnenoBaHust, onpeae-
JINA LLeNV 1 3a4a4u, OCYLLLECTBIISN PacyeThbl 3HAYEHWI Nokasa-
Tens paguaumoHHoro yulep6a, Hanmcasn YepPHOBKK PYKOMMUCHU.

AxmatamHoB P.P. — npoBen nonck 1 aHanus nutepaTypHbIX
OaHHbIX, CO34a UANMIOCTPaLMK, PEAAKTMPOBAS MPOMEXYTOY-
HbIi BAPUAHT PYKOMUCHU.
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BubnuH A.M. — npoBen NOUCK 1 aHann3 nuTepaTypHbIX

JaHHbIX, PeaakTMpoBan MPOMEXYTOUHbIN BApUaHT PYKOMUCH,
NMOArOTOBM/ OKOHYaTESIbHbI BAPWUAHT PYKOMMUCH.

BoposatoB A.B. — npoBen aHanu3 o3 06yd4eHus npu

PEHTrEHOCKOMUYECKUX NCCNEeA0BaHUSX, PeAaKTMPOBas Nnpo-
MEXYTOYHBbI BApUaHT PYKOMMUCH.

Laukunin N.T. — npoBen aHann3 403 06y4eHnst NP PeHT-

reHoCKOoNMM4eckmnx nccnegoBaHuUax.

Nndopmauma o koHchnnkTe nHTEpecoB

ABTOpbI CTaTbu 3asIBASIOT 06 OTCYTCTBMM KOHDAMKTA

MHTEpeCOoB.

CeepieHus 06 ncTouHuKe huHaHCUpPOBaHNSA

Cratbss noarotoefieHa B pamkax BbinonHeHus HUP

«Pa3paboTka 1 Hay4yHoe 0O6OCHOBaHWE MPUKIALAHbIX METO-
JA0B OUEHKN pagnalnOHHbIX PUCKOB ONA 300P0BbA Hacene-
HUS! MPU Pa3fIYHbIX CUTYaLMSX U CLEHApUsX 06/y4eHns Ha
OCHOBE COBPEMEHHbIX MOOXOA0B K OLIEHKE paauauyoHHOro
ywepba».
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Using disability-adjusted life years measure for characterization of radiation risk
from fluoroscopy
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Medical diagnostics procedures involving the use of ionising radiation is one of the most intensively de-
veloping areas in medical diagnostics. At the same time, medical exposure of patients has a number of funda-
mental differences from other routine situations of planned exposure. As a rule, medical exposure is acute, and
radiation doses in some types of examinations exceed the level of natural and man-made exposure associated
with normal operation of radiation facilities. In such a situation, risk differentiation is of great importance,
taking into account the different radiosensitivity of individual sex and age groups of patients. Radiation risks
should be taken into account both when prescribing examinations involving the use of ionising radiation and
when analysing the benefit-harm ratio associated with their application to specific patients. Another reason
why risk assessment is an urgent task is the need to inform patients and/or their legal representatives about the
health risks associated with the carrying out of examinations, including radiation risks. Within the framework
of the present work, the risks associated with fluoroscopic examinations were assessed. To characterise the
risk we used the DALY indicator, which is more and more frequently used in risk assessment, reflecting the
possible number of lost years of healthy life as a result of radiation exposure during the study. The aim of the
work was to calculate DALY values for different sex and age groups of patients from the Russian population
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during fluoroscopic examinations. To achieve this aim, the method of estimating the number of healthy life
years lost due to exposure to ionising radiation, which was developed in the course of the research work, was
used. The paper presents the results of calculating DALY values for three types of fluoroscopic examinations.
This work represents the next step in the direction of harmonisation of radiation risk assessment methodology
with the methodologies of risk assessment of other nature. One of the directions of using the calculation results
is the development of methodological approaches to the calculation of sex- and age-dependent risk coefficients
associated with medical exposure of patients. The analysis of the obtained results showed that the contribu-
tion of oncological diseases to the total radiation harm in older men was significantly higher than in women.

Key words: radiation risk, effective dose, DALY, medical exposure, fluoroscopy, disability-adjusted life

year.

Personal contribution of authors

Repin L.V. developed design of the study, determined aims
and objectives, performed calculations of radiation detriment
indicator values, prepared draft of the manuscript.

Akhmatdinov R.R. searched and analyzed literature data,
created figures, edited the draft of the manuscript

Biblin A.M. searched and analyzed literature data, edited
the draft versions of the manuscript, presented the final
version of manuscript for submission.

Vodovatov A.V. analyzed radiation doses from fluoroscopy,
edited the draft versions of the manuscript.

Shatskiy I.G. analyzed radiation doses from fluoroscopy

Conflict of interests
Authors declare the absence of conflict of interest.

Funding

The study was not supported by sponsorship. The
study was performed within framework of research project
“Development and scientific justification of applied methods
for assessment of radiation risks to public health under
different situations and exposure scenarios based on modern
approaches to radiation detriment assessment”.

References

1. Sources, effects and risks of ionizing radiation. UNSCEAR
2020/2021 Report to the General Assembly, with Scientific
Annexes. Volume IIl. Scientific Annex C. Biological
Mechanisms Relevant for the Inference of Cancer Risks from
Low-Dose And Low-Dose-Rate Radiation. New York: United
Nations; 2021. 238 p.

2. Use of dose quantities in radiological protection. ICRP
Publication 147. Annals of the ICRP. 2021;50(1). 103.

3. Harrison J, Haylock R, Jansen JTM, Zhang W, Wakeford R.
Effective doses and risks from medical diagnostic x-ray ex-
aminations for male and female patients from childhood to old
age. Journal of Radiological Protection. 2023;43(1): 011518.
https://doi.org/10.1088/1361-6498/acbda?.

4. Andersson M, Eckerman K, Pawel D, Almen A, Mattsson
S. Improved radiation risk models applied to differ-
ent patient groups in Sweden. Radiatsionnaya Gygiena
= Radiation Hygiene. 2019;12(2): 44-54. https://doi.
org/10.21514/1998-426X-2019-12-2-44-54.

5. Mattsson S. Need for individual cancer risk estimates in x-
ray and nuclear medicine imaging. Radiation Protection
Dosimetry. 2016;169(1-4): 11-16. https://doi.org/10.1093/
rpd/ncw034.

6. The 2007 Recommendations of the International Commission
on Radiological Protection. ICRP Publication 103. Annals of
the ICRP. 2007;37(2-4): 332.

7. Radiation detriment calculation methodology.
Publication 152. Annals of the ICRP. 2022;51(3):103.

ICRP

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Repin L.V. On the use of detriment parameters for the
quantitative evaluation of radiation exposure conse-
quences. Radiatsionnaya Gygiena = Radiation Hygiene.
2011;4(1):35-37. (In Russian)

Lopez A, Mathers C, Ezzati M, Jamison D, Murray C.
Measuring the global burden of disease and risk factors,
1990-2001. In: Global burden of disease and risk factors.
Oxford University Press; 2006. 476 p.

Repin LV, Akhmatdinov RR, Biblin AM, Vodovatov AV, Chipiga
LA, Shatskiy IG. Characterization of radiation risk associated
with computed tomography for the Russian patients using dis-
ability-adjusted life years measure. Radiatsionnaya Gygiena
= Radiation Hygiene. 2023;16(3): 37-45. (In Russian) htt-
ps://doi.org/10.21514/1998-426X-2023-16-3-37-45.

Shimada K, Kai M. Calculating disability-adjusted life years
(DALY) as a measure of excess cancer risk following radiation
exposure. Journal of Radiological Protection. 2015;35(4):
763-775. DOI: 10.1088/0952-4746/35/4/763.

Kotre C.J. Comparing benefit and detriment from medi-
cal diagnostic radiation exposure using disability-adjust-
ed life years: towards quantitative justification. Journal of
Radiological Protection. 2023;43(4): 041512. https://doi.
org/10.1088/1361-6498/ad1159.

Vaillant L, Maitre M, Lafranque E, Schneider T, Wasselin V.
Proposal of a quantitative approach integrating radioactive
and chemical risks. Radioprotection. 2023;58(2): 147-155
https://doi.org/10.1051/radiopro/2023012.

Tapiovaara M, Siiskonen T. PCXMC: A Monte Carlo program
for calculating patient doses in medical x-ray examinations.
2nd Ed. STUK, Finalnd; 2008.

Vodovatov AV, Golikov VYu, Kamyshanskaya IG, Zinkevich KV,
Bernhardsson Ch. Estimation of the conversion coefficients
from dose-area product to effective dose for barium meal
examinations for adult patients. Radiatsionnaya Gygiena =
Radiation Hygiene. 2018;11(1): 93-100. (In Russian) https://
doi. org/10.21514/1998-426X-2018-11-1-93-100.

Vodovatov A, Golikov V, Kamyshanskaya |, Cheremysin V,
Zinkevich K, Bernhardsson K. Estimation of the effective
doses from typical fluoroscopic examinations with barium
contrast. Radiation Protection Dosimetry. 2021;195(3-4):
264-272. https://doi.org/10.1093/rpd/ncab059.

Malignant tumors in Russia in 2018 (morbidity and mortality).
Moscow; 2019. 250 p. (In Russian).

Kaprin AD, Starinsky VV, Shakhzadova AO. The state of on-
cological care for the population of Russia in 2019. Moscow,
2020. (In Russian).

Repin LV. Radiation detriment estimation: on the possibil-
ity of effective dose usage to assess the number of years
of the healthy life lost. Radiatsionnaya Gygiena = Radiation
Hygiene. 2023;16(1): 52-65. (In Russian) https://doi.
org/10.21514/1998-426X-2023-16-1-52-65.

Repin LV, Akhmatdinov RR, Biblin AM, Repin VS. Development
of the Automated System for Radiation Risk Analysis: goals,
tasks and the vision for progress. Radiatsionnaya Gygiena =
Radiation Hygiene. 2023;16(4): 22-31. (In Russian) https://
doi.org/10.21514/1998-426X-2023-16-4-22-31.

16

Vol. 17 Ne 1, 2024 RaDIATION HYGIENE



Ha\]‘thle cTatbun

21. Khailova ZhV, Kaprin AD, Omelyanovsky VV, Pustovalov ty zdorov’a naselenia [serial online] = Social Aspects of
D, Agafonova YuA, Kusakina VO, et al. Analysis of years of Population Health.2023;69(3): 12. (In Russian) https://doi.
life lost due to premature cancer mortality in the Russian org/10.21045/2071-5021- 2023-69-3-12.

Federation. Sibirskiy onkologicheskiy zhurnal = Siberian 23 Fattahov TA, Piankova Al. The years of life lost as a result
journal of oncology. 2023;22(5):14-27. (In Russian) https:// of road traffic accidents in Russia in 2000—2012. Problemi
doi.org/10.21294/1814-4861-2023-22-5-14-27. sotsialnoy gigieny, zdravookhraneniya i istorii meditsiny =

22. Sokolova OV, Ushakova TN, Zykova NV, Buzinov RV, Problems of Social Hygiene, Public Health and History of
Tokarevich NK. The assessment of economic damage Medicine. 2018;26(5): 271—275 (In Russian) http://dx.doi.
from tick-borne encephalitis in the Arkhangelsk region org/ 10.32687/0869-866X-2018-26-5-271-275.

based on Potential Years of Life Lost. Social’nye aspek- .
Received: January 25, 2024

For correspondence: Leonid V. Repin — Junior Researcher, Information Analytical Center, Saint-Petersburg Research
Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and
Human Wellbeing (Mira Str., 8, Saint-Petersburg, 197101, Russia; E-mail: I.repin@niirg.ru)

ORCID 0000-0002-4857-6792

Rustam R. Akhmatdinov - engineer-researcher, information-analytical center, Saint-Petersburg Research Institute of
Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human
Wellbeing, Saint-Petersburg, Russia

ORCID 0000-0002-4151-5380

Artem M. Biblin — senior research fellow, head of Information-analytical center, Saint-Petersburg Research Institute of
Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human
Wellbeing, Saint-Petersburg, Russia

ORCID 0000-0002-3139-2479

Aleksandr V. Vodovatov — PhD, lead research fellow, Head of the Laboratory of radiation hygiene of medical facilities,
Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on
Consumer Rights Protection and Human Wellbeing, docent of the Department of General Hygiene, Saint-Petersburg State
Pediatric Medical University, Saint-Petersburg, Russia

ORCID 0000-0002-5191-7535

llya G. Shatskiy — research fellow, Laboratory of radiation hygiene of medical facilities, Saint-Petersburg Research Institute
of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance on Consumer Rights Protection and Human
Wellbeing, Saint-Petersburg, Russia

ORCID 0000-0003-2809-0223

For citation: RepinL.V., Akhmatdinov R.R., Biblin A.M., Vodovatov A.V., Shatskiy |.G. Using disability-adjusted life
years measure for characterization of radiation risk from fluoroscopy. Radiatsionnaya Gygiena = Radiation Hygiene.
2024.Vol. 17, No. 31. P. 7-17. (In Russian). DOI: 10.21514/1998-426X-2024-17-1-7-17

Pagnauvionnas rurvesa  Tom 17 Ne 1, 2024 17





