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AHanu3s ypoBHei MeaNLMHCKOro 06sy4yeHnsa HaceneHns
Poccuiickon Mepepauum B 2023 r. ¢ ncnosb3oBaHUeM
aktyanusuposaHHoi chopmbl Ne 3-403
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! Cankr-IleTepOyprekuii HaydHO-KMCCIIEN0BATEIbCKUIT MHCTUTYT PaIvalliOHHONM THTHEHBI MMEHH TIpodeccopa
I1.B. PamzaeBa, @enepanbHas ciyxkba 1Mo Han30py B cdepe 3allUThI IIpaB IoTpeouTeIeit
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Beedenue:  Jlnia  ycnewiHoeo  pewenus  3a0a4 O ONMUMU3AUUU  PAOUAUUOHHOU  3QUyUMbL
npu mMeouuuHcKkom 00ayueHuu HeodXoo0umo obaadams uHgopmayueli 00 ypoeHX 00AY4eHUs NAYUCHMO8 U
CmpyKmype Ay4esoli OUaeHOCMUKY 6 MeOUyUHCKUX opeanusayusx 6 Poccuiickoti @Pedepayuu. OcHosHbIM
UCMOYHUKOM OaHHbBIX NO YPOBHAM 00AYYeHUs NAUUEHMO08 U CMpyKmype Ayuesoul OUaeHOCMUKU A8AsSemcs
gopma eocyoapcmeenoeo cmamucmuyeckoeo Habarodenus Ne3-J103 edunoil cucmemvl KOHMpoas u yuema
UHOUBUAYANbHBIX 003 00ayuenus epaxcoan. lleavio Hacmosawjeco uccnedoéanus a6494aCb KOMNAEKCHAS
oueHka pesyavmamog 3anoanenus ¢opmor Ne 3-J103 3a 2023 e00. Mamepuanvi u memoowi: B pabome
ucnoavzosanucy oarrvie opmor Ne 3-J103 na yposue cybsexmos Poccuiickoti Dedepauuu, noayuexHvie
u3 Pedepanvhoeo OaHKa OaHHBIX NO UHOUBUOYAABHBIM 003aM 00AyHeHUs epadcoan npu nposedeHul
MEOUUUHCKUX — OUACHOCHIUYECKUX — PeHMeeHopaduosouteckux npoyedyp.  Pesyabmamor  uccredosanus
u obcyxcoenue: KoanekmusHnas 003a om MeOUUUHCKO20 O00AVHEHUS Y 63DOCA020 HACEACHUS Y8eAUHUAACH
Ha 34 % no cpaswenuro ¢ 2022 o MakcumansHblil  pocm  KOAACKMUGHbIX 003  HAOAHOANCA
onsa penmeenoepapuyeckux (81 %), paduonykauonvix (49 %) u unmepeenyuonnvix (57 %) uccredosanuil.
Bnepevie 3a nocnednue namov aem pocm KOANEKMUBHbIX 003 041 PeHMeeHOpAOUOA02UYeCKUx Hnpoueoyp
He conpoeocoancss UOeHMUUHbIM POCMOM HUCAA UCCA008AHUL, MO CGUOemenbcmeyem 0 pocme CpeOHux u
uHOUBUAYANbHBIX IhhekmusHbix 003 nayuenmos. Cpeonss s¢pexkmusHas 0do3a 3a cuem MeOUUUHCKO20
obayuenus Ha 00no2o ncumens Poccuiickou @edepayuu ¢ 2023 e. yeeauuunacw 6osee uem ¢ noamopa pasa:
1,12 m36 no cpasnenuro ¢ 0,86 m36 6 2022 2. Pocm KoaneKmugHvix 003 04 PA3MUYHLIX 8UO0E NY4e6Oll
duaeHocmuku 00yca061eH POCHOM CPeOHUX 3PheKkmusHbix 003 048 PA3AUMHBIX PEHMEeHOPAOUOA0UHeCKUX
npouedyp ¢ peeuonax Poccuiickou Pedepayuu. Maxcumanvroie paziuuus 6 cpeoHux 3gh@exmusHbix 003ax
Habarwoaromes 045 peHmeeHoepaguueckux npouedyp (pocm enioms do 2,5 paz no cpasuenuro ¢ 2022 e.).
akarouenue: Jlannvie usmeHeHuss CpeoHUX ShekmusHbIX 003 Mocym Obimb 00YCA08AEHbl KAK OWUOKAMU
6 pacuemax 3ppexmuervix 003 u sanoanerus Gopmor Ne3-J103, max u 006eKMUGHbIMU U3MEHEHUIMU
6 annapamHom napke u/uau NPOMOKOAAx nposedeHus penmeeHosckux npouedyp. Ilpu smom pso pe2uoHos
Poccuiickoii  Dedepayuu, nanpomus, npedcmagun aHOMANbHO HU3KUe CpeoHue 3Qdexmuenbie 003bl.
Jlns udenmugpukayuu npu4uH aHOMAAbHO BbICOKUX U/UAU HUBKUX IPheKmusHbix 003 npu nposedeHuu
npouyedyp ay4esoi dUuaeHOCMUKY HeodXo0uMa paspadomka u anpobayus mMemoouky eepuipukayuu 0aHHbIX,
npedcmaensemvix 6 ghopme Ne3-J103.

Kmouesbie caosa: ECKUJ, copma Ne3-J103, meduyunckoe obay4yenue, nayueHmol, KOANCKMUBHAS
0o3a, appexmuenas doza, penmeeHopaduoocutecKue npoyedypol.
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Introduction: To successfully address the challenges of optimizing radiation protection during medical
exposure, it is essential to have information on patient exposure levels and the structure of diagnostic radiology
in medical organizations across the Russian Federation. Materials and Methods: The primary source of data
on patient exposure levels and the structure of diagnostic radiology is the Form No. 3-DOZ, a part of the Unified
state statistical monitoring system for controlling and recording individual radiation doses of citizens. The aim of
this study was to comprehensively evaluate the results of completing Form No. 3-DOZ for 2023. The study utilized
data from the Form No. 3-DOZ at the level of the constituent entities of the Russian Federation, obtained from
the Federal Database on Individual Radiation Doses of Citizens during medical diagnostic X-ray radiological
procedures. Results and Discussion: The collective dose from medical exposure among the adult population
increased by 34 % in 2023 compared to 2022. The most significant increases in the collective doses were observed
Jor radiographic (81 %), radionuclide (49 %), and interventional (57 %) procedures. For the first time in the past
five years, the increase in collective doses for X-ray radiological procedures was not accompanied by
a corresponding increase in the number of procedures, indicating a rise in average and individual effective doses
for patients. The average effective dose per resident of the Russian Federation due to medical exposure in 2023
increased by more than one and a half times: 1.12 mSv compared to 0.86 mSv in 2022. The increase in collective
doses for various types of diagnostic radiology is driven by the rise in average effective doses for different X-ray
radiological procedures across regions of the Russian Federation. The greatest variations in average effective doses
were observed for radiographic procedures (an increase of up to 2.5 times in 2023 compared to 2022). Conclusion:
These changes in average effective doses may be attributed to errors in calculating effective doses and completing
the Form No. 3-DOZ, as well as to objective changes in the equipment fleet and/or protocols for conducting X-ray
procedures. At the same time, several regions of the Russian Federation reported anomalously low average effective
doses. To identify the reasons for abnormally high and/or low effective doses during diagnostic radiology
procedures, it is necessary to develop and test a methodology for verifying the data submitted in the Form
No. 3-DOZ.

Key words: ISDCR, Form No. 3-DOZ, medical exposure, patients, collective dose, effective dose,
X-ray radiological procedures.

BeepeHve Introduction

MepoyupmHckoe 061yHeHME Ha MPOTSKEHWIN NMOCNEOHVIX IET SB-
NSETCA  KPYMHEALWMM  TEXHOreHHbIM  (hakTOpoM  BO3AEMCTBUSA
WNOHM3MPYIOLLIEro N3ny4eHnst Ha HaceneHne Poccuiickoin Pepepa-
um [1]. Ha meomumHckoe obnydeHve npuxogutces okosno 20 %
BKJ1aZa B OOLLIYIO KOSIIEKTUBHYIO [103Y OT BCEX UCTOYHUKOB. B 0Tnn-
yme OT BCEX OCTasbHbIX BUOOB 0O/yHeHWs1, MEAMLMHCKMM MOXHO
YNpaBnsTh, NOAOEPXKMBaAs [03bl 00yHEHMS NAUMEHTOB Ha MpUeM-
nemMom yposHe [2, 3]. Mpuemnemoii 10301 06/yHeHVsI B TakOM
clyyae SIBfISeTCs MMHMMabHas [03a, NPy KOTOpOoi obecreymsa-
eTcsl NonyveHre HeoOXOaAMMON AMArHOCTUYECKON MHbOopMaLmK,
WM OOCTIDKEHME HEOOXOAMMOro TepaneBTn4eckoro addgexta [4].
YnpasneHve 1o3amMn MeamuMHCKOro 00y4eHns Ha npakTuke pea-
NIN3YETCs MOCPEeACTBOM OMTUMM3ALMA  PaaMALMOHHON 3alumThl
naLyieHTa 1 NMPYMEHEHMS MPOrpamMM oBecriedeHms kadecTsa .

[lnga ycnewHoro peLueHvs 3aaad rno ontuMndaumm pagmanm-
OHHOW 3aLUMThI NPU MEOULIMHCKOM 065Ty4eHnn Heobxoammo 06-
nagate vHbopmaumen 06 ypPoBHSX 0ONy4eHUst MauMeHTOB U
CTPYKTYPE JIy4eBOW AMArHOCTUKM B MEOULIMHCKNX OPraHn3aumsx
B Poccuiickoin depepaumm Ha pasinyHbIX YPOBHSIX: OTAENBHOrO
PEHTIEHOBCKOr0 anmnapaTta, OTAENbHOM MEOMUMHCKON OpraHu-
3aumn, cybobekTa Poccuiickon Pepepaumm, Bce Poccuinckoi
depepaumm [5]. AHann3 TPEeHOOB MeaUUMHCKOro 06My4eHust 1
CTPYKTYpbl JIy4€BOM OMArHOCTUKM, OOOCHOBaHME MPUHATUS
YNPaBAEHYECKMX PELUEHUI MO YNPABAEHMIO 403aMUN MEOVILIH-
CKOro 06/ly4eHNs1 BO3MOXHbI TOJSIbKO HAa OCHOBE AOCTOBEPHOW
nHpopMaLIMK, NpoLLeaLler Heobxoaumyto Bepudukaumio [5, 6].

Medical exposure has been the largest human-made source
of ionizing radiation exposure for the population of the Russian
Federation in recent years [1]. Approximately 20 % of the total
collective dose from all sources is attributed to medical expo-
sure. Unlike other types of radiation exposure, medical expo-
sure can be managed by ensuring that patient radiation doses
remain at an acceptable level [2, 3]. The acceptable dose in this
case is the minimal dose necessary to obtain the required diag-
nostic information or achieve the desired therapeutic effect [4].
The management of medical radiation doses is implemented
through optimizing radiation protection of patients and imple-
menting quality assurance programs .

To achieve effective optimization of radiation protection
from medical exposure, it is essential to collect accurate infor-
mation on patient doses and the structure of X-ray diagnostics
in the Russian Federation at different levels, including individual
X-ray units, medical facilities, regional and national level [5].
The analysis of trends of medical exposure and structure of
X-ray diagnostics, as well as the justification for decision-making
in radiation dose management, is only possible when reliable,
verified data are available [5, 6].

At present, the primary source of data on patient doses and
the structure of X-ray diagnostics in the Russian Federation is
Form No. 3-DOZ, a state statistical surveillance tool within
the Unified System for Monitoring and Recording Individual Ra-
diation Doses of Citizens (ESKID)’. This form has been

'MocTaHoBNEeHVe [NaBHOMO rOCYAAPCTBEHHOrO CaHMTapHoro Bpada PP ot 26.04.2010 N 40 (pen. ot 16.09.2013) «O6 yTBepxaeHum
ClM2.6.1.2612-10 "OcHOBHble CaHMTapHbIe npasuia obecrneveHns paanaumroHHor 6esonacHoct (OCMNOPB-99/2010)» (BmecTe ¢ «CIl 2.6.1.2612-
10. OCINOPB-99/2010. CaHuTapHble npaswia n HopMaTKBbl...») (3apermctpuposaHo B MuHiocte Poccumn 11.08.2010 N 18115) [Sanitary rules and
norms SP2.6.1.2612-10 “Basic sanitary rules of the provision of the radiation safety (OSPORB 99/2010)”. (Registered in the Ministry of Justice of Russia
on 11.08.2010 N41970) (In Russ.)]

*CanluH 2.6.1.2891-11 «TpeboBaHVs paanaLmoHHO 6e30MacHOCTI NP NPOVM3BOACTBE, IKCTUyaTaLmm 1 BbIBOAE M3 3KCTyaTaumm (YyTunmsawmm)
MEeOVILMHCKOM TEXHVKW, CoaepXXaLLieli UCTOUHMKIN MOHU3MPYIOLLLEro 1anydeHus» [Sanitary Regulations and Standards 2.6.1.2891-11 “Radiation safety re-
quirements for the production, operation and decommissioning (disposal) of medical equipment containing sources of ionizing radiation” (In Russ.)]

*Mpvika3a MUHMCTEPCTBA 30paBoOXpaHeHys Poccuiickon denepauym ot 31 vons 2000 roga Ne 298 «O6 yrBepxaeHnv TMONOKEHUs! O eayHOM
roCyJapCTBEHHOWN CUCTEME KOHTPOSS U yHETa MHOVBUOYaubHBIX [03 061yHeHns rpaxkaaH» [Order of the Ministry of Health of the Russian Federation No. 298
of 31 July 2000 ‘On Approval of the Regulations on the Unified System for Monitoring and Recording Individual Radiation Doses of Citizens” (In Russ.)]

86 Vol. 18 Ne 1, 2025 RADIATION HYGIENE



ECKWUA v PagnauvoHHo-rurmeHnyeckas nacnoprusauyuna

B HacTosLLmin MomMeHT B Poccuiickoii Penepaumy OCHOBHBIM
WMCTOYHUKOM [@HHbIX MO YPOBHSIM OONy4eHUs MauMeHTOB W
CTPYKTYPE Jly4eBON OMArHOCTVKM siBnsieTcs dopma rocynap-
CTBEHHOro cratuctuyieckoro HaonopeHust Ne3-I03 enuvHol
CUCTEMbI KOHTPOJIS N ydeTa UHAMBMAYaSIbHbIX 003 00nyqeHust
rpakaaH (ECKMA)’. OaHHas dopma peiicteyeT ¢ 1996 r. 1 nos-
BOSISIET Ha PEerynsipHoli (eXeroaHoi) ocHoBe cobupaTb HEOOX0-
OMMble JaHHble U3 BCEX MEOVLMHCKMX OpraHvM3aumii CTpaHbl.
Ananorn dopmbl Ne3-03 B MexayHapOaHOW NpakTuke OTCyT-
cTBYIOT. OCHOBHbIM Ha TEKYLLMIA MOMEHT HeaoCTaTkoM (pOpMbl
Ne3-403 gaBnseTca OTCYTCTBME MEXaHU3MOB Bepudrkaummn
NPEeLCTaBEHHbIX AaHHbIX MO 03aM 00J1y4eHMs MaumeHToB [5, 7].

B 2022 rogy ¢opma Ne3-I03 6bina akryanusmpoBaHa 1
MoamduuMpoBaHa C y4ETOM U3MEHEHWUA B CTPYKTYpeE OTeye-
CTBEHHOW ly4eBON anarHoCTuku. MNMpoueaypbl Ny4eBOn guarHo-
CTVKW C BbICOKMMM [03aMK 00Ny4eHNS MaLMEHTOB BbiAENEHbI
B OTAEeNbHble CTONOUbI U/unn rpadokneTki. Taikke Briepsble
B OTEYECTBEHHON 1 MEXAYHAapOAHOW MpakTUKe Ha rocypap-
CTBEHHOM YPOBHE OPraHM30BaH OTAENbHbIA YYET PEHTIEHOPa-
ONOSIOrMYECKX NMPOLLEAYP, BbINOHEHHbIX AETCKMM NauyeHTam.
[na NoBbILLEHNS OCTOBEPHOCTY COOMPAEMBIX AaHHBIX U3 MPO-
rpamMHoro obecnevyeHus ans 3anonHeHus dopmbl Ne3-403
Oblna MCK/lOYEHA BO3MOXHOCTb MCMOJSIb30BAHUS  TUMOBBLIX
(cTaH@apTHbIX) 3ddEKTVBHBIX A03 MauMeHTOB AJ1 pacyeTa
KoNnekTnBHoM o3bl. B 2023 r. c6op AaHHbIX N0 MEAULMHCKOMY
06Ty4EHNIO OT BCEX OpraHM3aumii MPOBOAMIICS C UCMONb30Ba-
Hvem HoBoM popmbl Ne3-403 [5, 6].

MameHeHns B ¢opme Ne3-I403, 6e3ycnoBHo, npuBenyt
K IBMEHEHMIO B KayecTBe U 0ObemMax cobupaemMblx OaHHbIX.
Heobxoanmo npoaHanvM3npoBaTb U3MEHEHUSI B CTPYKTYpe fy-
4eBOW AMArHOCTUKM, KOMINIEKTUBHOM [03€ 3a CHET MEAMLIMHCKO-
ro obny4yeHuss N cpenHmx apdeEKTUBHLIX f03ax AJis Hambonee
PacnpOCTPaAHEHHBIX  PEHTFEHOPaAMONOrMYeCcKNX  npoLenyp,
no pesynbTaTam coopa aaHHbIX 2023 1.

Llenb nccnepoBaHus — KOMMIEKCHas OLEHKA Pe3y/bTaToB
3anonHeHust dopmbl Ne 3-03 3a 2023 rog,

Marepuanbi n merogbl

B paboTe ncnonb3oBannch AaHHble GopMbl deaepansHoro
rocyapCTBEHHOro cratuctmyeckoro HabmopeHus Ne 3-403
«CBefeHnst 0 no3ax 06/y4eHUst MauMeHTOB NPV NpoBeaeHUn
MEONUMHCKNX  PEHTTreHOPaAMOoNIOrMiyecknx — 1ccnegoBaHuin»
Ha ypoBHe cybbekToB Poccuiickoii depepauunn, nonyveHHble
n3 depepanbHOro 6aHka AaHHbIX MO MHAVBMAYaNIbHBIM [03aM
06nydYeHNst rpaxgaH Npy NPoBeAeHUN MeOUUMHCKUX OMarHo-
CTUYECKUX PEHTreHopaamonormieckmx npoueayp 3a 2023 roa.

B kayecTBe OCHOBHbIX NMPOAHAIN3NPOBAHHBIX Moka3aTenei
BbIOPaIM KOJUIEKTUBHYIO 03y OT MEOMUMHCKOro 00sydeHus
(4en.-3B), YMCO ANArHOCTUHECKMX PEHTIEHOPAAMONOrMYECKNX
ncecnepgoBaHuie, W cpepHiolo  addekTMBHylo o3y (COL)
3anpouenypy nydeBoit auarHocTukm (M3B). Pacuyetr CO[,
3a npoueaypy NPoOBOAMIN C UCMO/Ib30BaHMEM BblPaXXeHUSI.

K/
34 = o 1000, m3B

roe K, — KonnekTneHas [03a OT BbiGpaHHOro MeToaa yye-
BOV AMArHOCTVKM MM OT BblIGpaHHOW PeHTreHopaamonoriye-
CKOW npouenypsbl, 4en.-3B; N — YACNO PeHTreHopaamonornye-
CKMX NpoLeayp 451 BbIOpaHHOro MeToaa Jly4eBoi AMarHOCTUKA
WM BLIGPAHHOM PEHTIeHOPaAVOIOrMHYECKOn MPOLLeAypbI, LUT.

used since 1996 and allows for the systematic (annual) collection
of required data from all medical facilities across the country.
There are no direct international analogs to Form No. 3-DOZ.
However, one of the key drawbacks of the form is the absence of
verification mechanisms for the reported patient dose data [5, 7].

In 2022, Form No. 3-DOZ was updated and modified to re-
flect changes in the structure of the national X-ray diagnostics.
High-dose X-ray procedures were categorized separately. Addi-
tionally, for the first time in both national and international prac-
tice, a state-level registry for pediatric X-ray procedures was
introduced. To enhance data reliability, the software for filling
out Form No. 3-DOZ was revised to prevent the use of standard
(typical) effective dose values for collective dose calculations.
In 2023, data collection on medical exposure from all facilities
was conducted using the updated Form No. 3-DOZ [5, 6].

The changes in Form No.3-DOZ will inevitably lead
to changes in the quality and volume of collected data. It is nec-
essary to analyze changes in the structure of X-ray diagnostics,
collective doses from medical exposure, and average effective
doses for the most common X-ray procedures based
on the 2023 data collection results.

The objective of this study is to conduct a comprehen-
sive assessment of the results obtained from Form
No. 3-DOZ for 2023.

Materials and Methods

The study utilized data from the federal state statistical re-
porting form No. 3-DOZ, “Information on Patient Radiation Dos-
es During Medical X-ray and X-ray Examinations” at the level of
subjects of the Russian Federation. These data were obtained
from the Federal Database on Individual Radiation Doses of
Citizens during medical diagnostic X-ray procedures and in nu-
clear medicine in 2023.

The primary analyzed indicators included the collective dose
from medical exposure (man -Sv), the number of diagnostic
X-ray procedures performed, and the average effective dose
(AED) per diagnostic procedure (mSv). The AED per procedure
was calculated using the following formula:

CDh
AED = e 1000, mSv

where CD - collective dose from the selected X-ray diagnostic
method or specific X-ray procedure, measured in person-Sy;
n — number of X-ray procedures for the selected X-ray diagnostic
method or specific X-ray procedure, measured in units.

Data from Tables 1100 and 2100 for collective dose and
number of radiology procedures for X-ray procedures, and Ta-
ble 3000 for radionuclide procedures were used to analyze
the 2022 outdated form No. 3-DOZ. Data from Tables 2100 and
2200 for collective dose and number of X-ray procedures for
adult patients, 2300 and 2400 for pediatric patients, and Tables
3100 and 3200 for radionuclide diagnostic procedures for both
adult and pediatric patients were used for the analysis of
the updated form No. 3-DOZ for 2023.

To calculate the average effective dose per inhabitant of
the Russian Federation, the total collective dose from all types of
radiation diagnostics was divided by the population of the Rus-
sian Federation in 2023 (143.8 million inhabitants®).

“locTynHo Mo cobinke:  https://rosstat.gov.ru/storage/mediabank/VWP_na_dushu_s1995-2023.xls  (Hata o6paiieHus: 01.02.2025)
[Available from: https://rosstat.gov.ru/storage/mediabank/VVP_na_dushu_s1995-2023.xls (Accessed: February 01.02.2025) (In Russ.)]
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Ona aHanmsa HeakTyanuaupoBaHHoW dopmbl Ne3-103
322022 r. ucnonb3oBan AaHHble n3 Tabnuy, 1100 n 2100
0191 KONNEKTUBHOM A03bl U YMCA PEHTrEHOPaAMONOrNYECKNX
npouenyp COOTBETCTBEHHO M1l MPOUEOYP PEHTIEHOBCKOM
anarHocTtukn, 1 Tabnunupsl 3000 — ons npoueayp PaavoHyKNMA-
HOM OgnarHOCTUKW. [nsa aHanmsa akTyaim3npoBaHHON (GOpMbI
Ne3-103 3a 2023 r. ncnonb3oBanu gaHHble 13 Tadbnuu, 2100 n
2200 onst KONNEeKTMBHOM A03bl U YMCa PEHTIEHOBCKMX NpoLe-
[yp COOTBETCTBEHHO A/19 B3POC/bIX nauneHTos; 2300 1 2400 —
OJ151 KOJIEKTUBHOM [03bl M YMCNA PEHTTEHOBCKMX Mpoueayp
COOTBETCTBEHHO 19 AeTCKMX naumeHTos; Tabnmuy, 3100 1 3200
— ONS1 PAAVOHYKINAHBIX AMArHOCTUYECKUX UCCNEeQoBaHNA Ans
B3POC/IbIX 1 AETCKMX NALMEHTOB COOTBETCTBEHHO.

[nsa pacyeta cpegHeln ahdEKTUBHOM A03bl HA OOHOI0 XUTENS
Poccuiickoin ®epepaumimn cyMMapHYHo KOSINIEKTUBHYHO [O3Y OT BCEX
BWOOB JTY4EBOW AMArHOCTUKM Pa3aeniv Ha YMCIIEHHOCTb Hacene-
Huis Poccuiickoit @enepadwiv 8 2023 1. (143,8 M+ xueneit’).

[na aHanm3a NpUMeHsIM MeTofbl OrnmcaTeNibHOM CTaTUCTUKA
C 1ICMO/b30BaHMEM MporpaMMHOro obecriedeHnst SPSS Statistics n
Microsoft Excel. CpaBHeHne OTaesnbHbIX MapaMeTpoB Mexay rpyr-
Mamm BbIMOJSHANIOCH C NMOMOLLBIO HenapameTpuyieckoro U-kpurepmst
MaHHa-YurHn. Pasnnyms cumrany ooctoBepHbivm ¢ p<0,05.

Pes3ynbraTtbl n 06cyxaeHne

PesynbTatbl OLEHKN N3MEHEHWsI CTPYKTYpbl Jlyd4eBOM omna-
FHOCTUKM U KONNIEKTMBHOM [03bl 32 CYET MEAMLMHCKOro ava-
rHocTuyeckoro obnyveHusi B Poccuiickon ®Pepepaumn npen-
cTaBneHbl B Tabnmuax 1 n 2 cootBeTcTBeHHO. 3a 2023 r. npen-
cTaBfieHbl 06beAVHEHHbIE [JaHHbIE A1 B3POCbIX U OETCKUX
naumeHToB. Pe3ynbTaTbl, NPeacTaBieHHbIe B Tabnvue 1, ae-
MOHCTPUPYIOT HE3HAYUTENBHOE YBEIMYEHWE YMCa ANArHOCTU-
YECKMX pPeHTreHopaamonornyecknx npoueayp B 2023 .
B 2023 rogy 4mMcno Bcex AMarHOCTUYECKUX PEHTreHopaamoso-
rMYecKMX NpoLesyp BO3pocno A0 297 MWIMOHOB MO CpaBHe-
Huto ¢ 283 munnroHamu B 2022 roay (pocTt coctaBun 5 %).

PocT uncna npouenyp 6bin 3adUKCUPOBaH AJ1s1 BCEX BUAOB
Jly4eBor amarHocTuku (Tabn. 1) 3a ncknoyeHnem dooporpa-
dun (cHxeHne Ha 3 %). HYicno peHTreHorpaduyeckmnx npoue-
Ayp yBenu4unoch Ha 8 %, npoueayp KOMMbIOTEPHOM TOMOrpa-
GUn N NHTEPBEHLIMOHHBIX UccneaoBaHuii — Ha 8 % n 12 % co-
OTBETCTBEHHO. YNCNO AMArHOCTUYECKMX PAAVOHYKINAHBIX UC-
cnepoBaHUi Takke BbIPOCio Ha 18 %. MakcumanbHbId pocT
Obin 3apUKCMpoBaH A1 NPOLEAYP, OTHECEHHBIX K KaTeropum
«lMpoune», — Ha 178 %. ITO MOXET OblTb 0OBSICHEHO MOSIBIIEHN-
em B HoBo opmMe Ne3-[03 yeTkux KpUTEPUEB OTHECEHUS
npoueayp K AaHHOW kateropum [6].

KonnektrBHas o3a 3a CYeT AMAarHOCTUYECKOro MeavuUMH-
ckoro o6nyyeHus B 2023 rogy Bblpocna ¢ 123 Tbic. Yyen.-3B
B 2022 rogy oo 182 Teic. 4en.-3B (pocT Ha 34 %). KonnektuB-
Hble [03bl YBENNYUVCH OJ151 BCEX BUOOB Iy4E€BOM ANArHOCTUKN
3a UCKJIIOYEHNEM MPOLEAYP, OTHECEHHbIX K kaTeropumn «Ipo-
yme» (4TO, Kak yXe OblI0 OTMEYEHO paHee, 0OBLACHSETCS YeT-
KMM OTHECEHVMEM KOHKPETHOrO BMAA JYHEBOW ANArHOCTMKK
¢ GUKCMpOBaHHBIMM J03aMK1 33 NpoLenypy K AaHHONM KaTero-
pun). MakcumanbHbIi POCT KOMEKTUMBHBIX [03 Habnogancs
ons peHtreHorpaguyeckux (81 %), pagnoryknmuaHbix (49 %) n
WHTEPBEHLUMOHHBIX (57 %) nccneposaHuii. Bnepsble 3a no-
cnepHve NsATb NIET POCT KOSMEKTUBHBIX A03 AJ19 PEeHTreHopa-
OMONOrMYECKMX MPOoLeayp He COMPOBOXAAICS WMOEHTUYHBIM
POCTOM 4uMCna UccnenoBaHui, YTO CBUOETENLCTBYET O POCTE
CpeaHVX N NHAVBUAYaNbHbLIX 3)dEKTUBHBIX 03 NALMEHTOB [7].

CrpykTypa yuesoii ayarHocikv B 2023 . He npeTepriena 3Haum-
TeNbHbIX MBMEHEHWIA. B Hell Mo-npexxHemy npeobrnafaioT peHTTeHo-
rpadus (2023 r. — 65,3 %, 2022T. - 63 %;) 1 prrooporpadus (2023 r. —
24,4%, 2022 1. — 27 %). Bxnan, KOMMbLOTEPHOM TOMOrpadun CoCTaBW1
8,6 %; BCE OCTa/IbHblE BbICOKOTEXHONOMYHbBIE METOAbI JIYHEBOM Oyva-
MHOCTUKIM BHOCSTT MeHee 2 % Bkiaaa. JleTarnbHble CBEAEHVS O CTRYKTYPE
Jy4eBOM ayiarHoCTVkM B 2023 1. MpeacTaBreHbl Ha pycyHke 1.

Descriptive statistical methods were used for analysis, em-
ploying SPSS Statistics and Microsoft Excel software. The Mann-
Whitney U test was applied to compare different parameters be-
tween groups, with statistical significance set at p<0.05.

Results and discussion

The results of the assessment of changes in the structure
of X-ray diagnostics and collective dose from diagnostic
medical exposure in the Russian Federation are presented
in Tables 1 and 2, respectively. For 2023, combined data for
adult and pediatric patients is presented.

The results presented in Table 1 demonstrate a slight in-
crease in the number of diagnostic X-ray procedures
in 2023. The total number of all diagnostic X-ray procedures
increased to 297 million in 2023 compared to 283 million
in 2022 (a 5 % increase).

An increase in the number of procedures was observed
for all types of radiological diagnostics (Table 1), except
for fluorography, which showed a 3 % decrease. The number
of radiographic procedures increased by 8 %, computed
tomography (CT) and interventional examinations by 8 % and
12 %, respectively. The number of diagnostic nuclear medi-
cine procedures also increased by 18 %. The highest in-
crease was recorded for procedures categorized as "Other”
(178 %), which can be explained by the introduction of clear
classification criteria in the new Form No. 3-DOZ [6].

The collective dose from diagnostic medical exposure
in 2023 increased from 123,000 person-Sv in 2022
to 182,000 person-Sv (a 34 % increase). Collective doses
increased for all types of X-ray diagnostics except for pro-
cedures classified as "Other” (which, as previously noted,
is explained by the clear classification of specific X-ray im-
aging modalities with fixed doses in this category).
The highest increase in collective doses was observed
for radiographic (81 %), nuclear medicine (49 %), and in-
terventional (57 %) procedures. For the first time in the last
five years, the increase in collective doses for X-ray proce-
dures was not accompanied by an identical increase in
the number of procedures, indicating an increase in aver-
age and individual effective patient doses [7].

The structure of X-ray diagnostics in 2023 did not change
significantly. It continues to be dominated by radiography
(65.3% in 2023 vs. 63 % in 2022) and fluorography (24.4 %
in 2023 vs. 27 % in 2022). Computed tomography accounted for
8.6 %, while all other high-tech X-ray diagnostic methods con-
tributed less than 2 %. Detailed information on the structure of
X-ray diagnostics in 2023 is presented in Figure 1.

The change in the ratio of fluorographic and radiographic
examinations is due to the introduction of clearer rules for filling
out Form No. 3-DOZ. In particular, fluorographic examinations
include only chest examinations conducted as part of preventive
screenings on digital or analog fluorographs and X-ray units.
Examinations of other anatomical areas are properly classified
as radiographic examinations in accordance with the new in-
structions for filling out Form No. 3-DOZ starting from 2023.
Detailed data on the structure of the collective dose from medi-
cal diagnostic exposure in 2023 are provided in Figure 2.
The highest contributions to the collective dose were from com-
puted tomography (69.1 % in 2023 vs. 74 % in 2022), radiog-
raphy (11.9 % in 2023 vs. 9 % in 2022), interventional proce-
dures (8.2 % in 2023 vs. 7 % in 2022), and nuclear medicine
procedures (5.3 % in 2023 vs. 5 % in 2022).
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Tabmiya 1
U3meHeHue Yymcna peHTreHopaauonioruieckmnx npoueayp 3a nepuop 2022-2023 rr.

[Table 1
Change in the number of radiological procedures during the period 2022-2023]

Y1Cno pEHTrEHOPAAMONOrMYECKMX MPOLIEAYD, ThIC. LUT.

Bup, ny4eBoi anarHoCTnkm [Number of X-ray procedures, thousand] % n3meHeHus B 2023 T.
[Imaging modality] [ % of change in 2023]
2022 2023
dnioo
THooporpais 74885 72524 3
[Fluorography]
PeHTreHorpadus
. 180491 194333 8
[Radiography]
PeHTreHockonus
1093 1139 4
[Fluoroscopy]
KomnbtoTepHas Tomorpadus
23627 25631 8
[Computed tomography]
VHTEpPBEHUMOHHBIE UCCIIE0BAHS
. o 1770 1989 12
[Interventional examinations]
PapvoHyknuaHas amMarHoctvka 719 851 18
[Diagnostic nuclear medicine]
Mpouve
P 383 1063 178
[Other]
Bcero
282967 297531 5
[Total]

Tabmiya 2
U3meHeHMe KONNEeKTUBHOW A03bl OT MEeOULMHCKOro 06y4yeHus B nepuopg 2022-2023 rr.

[Table 2
Change in the collective dose from medical radiation during the period 2022-2023]

KonnexktBHasa nosa, 4en —-38
Bup, ny4eBoii AnarHocTukm . % nameHeHus 2023 .
Collective dose, man. - Sv

[Imaging modality] [ % of change in 2023]
2022 2023
dnooporpadus
porpad 4024 5644 40
[Fluorography]
PeHTreHorpadus
. 10829 19652 81
[Radiography]
PeHTreHockonus
2547 3141 23
[Fluoroscopy]
KomnetoTepHas Tomorpadus
90880 114229 26
[Computed tomography]
VIHTEpBEHUMOHHbIE NCCNeaoBaHNS
. o 8654 13611 57
[Interventional examinations]
PapyoHyknnaoHas amarHocTmka
AVIORYITMARSH AarHoCT 5866 8743 49
[Diagnostic nuclear medicine]
Mpouve
333 334 0,3
[Other]
Bcero
123133 165354 34
[Total]
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= ®niooporpadusn [Fluorography]

® PentreHorpachus [Radiography]

= PentreHockonus [Fluoroscopy]

= KomnbtotepHas Tomorpacpus [Computed tomography]

" UHTepBeHUMOHHbIe uccnegoBanua [Interventional examinations]
= PaguoHyknnaxas auwardoctuka [Diagnostic nuclear medicine]

u Mpouue [Other]

Puc. 1. CtpykTypa ny4eBoi auarHoctuku B Poccuiickoit @epepaumm B 2023 .
[Fig. 1. Structure of radiological diagnostics in the Russian Federation in 2023]

69,1

1.9

= ®nwoporpadus [Fluorography]
= Pentrenorpacus [Radiography]
= PeHtreHockenua [Fluoroscopy]
KomneiotepHas Tomorpacpus [Computed tomography]
= WHTepBeHUMOHHLIe nccnenosanua [Interventional examinations]

= PaguoHyknuanas auardoctuka [Diagnostic nuclear medicine]

Puc. 2. CTpykTypa KONNeKTUBHOM 403kl 32 CHET MeAnUMHCKOro 0b6nyyeHus B Poccuiickon depepauyn B 2023 1.
[Fig. 2. Structure of collective dose from medical exposure in the Russian Federation in 2023]
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V3meHeHne cooTHoLLEHMST DooporpadUyECKmX U PEHTTEHO-
rpadurHeckmx UccneaoBaHuii 0OYCNOBNEHO BHeOpeHvueM 6onee
YeTKMX NpaBwWs Mo 3anosHeHnto gopmbl Ne3-03. B yactHoCTY,
K priooporpadrHeCKMM MCCNea0BaHMsIM OTHOCATCS! TONMBKO UC-
CnefoBaHNs OPraHoB rPYOHOM KNETKW, BbINMOSIHEHHbIE B PaMKax
NPOMUNAKTUHECKMX MCCNEO0BAHNI HA LIM(POBLIX UM aHASIOMOBbIX
dnooporpadax 1 peHTreHOBCKMX annaparax; MCCneaoBaHus npo-
YMX aHATOMMHECKMX 0BnacTeli B COOTBETCTBUN C HOBOW MHCTPYK-
umeri no 3anonHernio dopmbl Ne3-103 ¢ 2023 r. npaBuibHO yuu-
TbIBAIOTCS KaK PEHTreHorpadryeckme nccnenosaHus [6].

JeTtanbHble cBeOoeHWs O CTPYKType KOJSINEKTMBHOM A03bl
32 CYET AMAarHOCTMHECKOrO MEAVLMHCKOro obnydeHuns B 2023 r.
npeacTaBneHbl Ha pUcyHke 2. Hanbonblumii Bian, B KOEKTUB-
Hyt0 103y B 2023 r. BHEC/IN: KOMMBIOTEPHast ToMorpadus — 69,1 %
(2022 1. — 74 %), peHtreHorpadus — 11,9% (2022 r. — 9 %), wH-
TEePBEHUMOHHbIE nccnenoBanus — 8,2 % (2022 r. — 7 %) v paguno-
HYKNMOHble nccnepoBaHus — 5,3 % (2022r. — 5 %).

OCHOBHbIM ~ IOCTOMHCTBOM  aKTya/IM3VpOBaHHOM  hopMbl
Ne3-003 aenseTca BO3MOXHOCTb OTAENBHOMO yHeTa PEHTreHopa-
[OVIONOMMHECKMX MPOLIEAYP, BbIMOSHEHHbLIX AETCKAM MauyieHTaMm.
Brknan, faHHbIX NpoLeayp B CTPYKTYPY JTyHEeBOW ANArHOCTUKA 1 KOI-
JIEKTVBHOM [03bl OT AMArHOCTUHECKMX PEHTTEHOPaAMONOMMHECKIX
1CcCneaoBaHU NpeacTaBieH Ha pycyHKkax 3 1 4 COOTBETCTBEHHO.

PeaynbTtaThl aHanmaa gaHHbIX, NonyqeHHbIX B 2023 r., nokasbl-
BaIOT, 4TO AETAM BbINOsHAETCs 12 % OT 06LLEro yncna BCex PeHT-
reHorpaduyecknx  uccnegoBaHMin  mn 2-5%  oT  Bcex
KT-nccnenoBaHvi, MHTEPBEHUMOHHBIX (CrieumasbHbIX) uccneno-
BaHWA W OMArHOCTUHECKUX PaoMOHYKIUOHBIX UCCNeaoBaHWA.
Mpwv aToM BKNIa, AETCKMX PEHTTEHOPAAMOSIONMYECKX UCCenOoBa-
HUIA B KOJNIEKTVBHYIO 03y OT MEAMLIMHCKOrO OBy4eHVst cocTaB-
nsieT B cpeaHem Bcero 3 % (o1 9 % npw NpoBeaeHUn PeHTreHo-
rpadun o 2-3 % [ns Apyrx BUOOB NyHEBOW OMArHOCTUKM), YTO
MOXET ObITb OOLSICHEHO MPEVMYLLECTBEHHBIM MCMIOIb30BaHNEM
H3KOZ030BbIX NMPOTOKOJIOB MPOBEAEHVSI UICCEA0BAHUIA, OMTUMM-
3MPOBaHHbIX MO, NeaVaTPUYECKYIO MPaKTUIKY.

CpenHsa addexTvBHan 0o3a 3a CHET MEOMLIMHCKOIO OOTyHeHst
Ha opHoro »wrens Poccuiickor ®Peneparyim B 2023 r. yBenmHwiach
6ornee yem B rosropa pasa: 1,12 m3e no cpasHeHuio ¢ 0,86 M3B B 2022r.
AHaIOrIHHOE IBMEHEHVIE 3aMKCYPOBAHO 1 A1 cpeaHen 3 deKTBHOM
[103bl Ha OHY PEHTTEHOP3AVIONONMHECKYIO MPOLEAYPY (PUCYHOK 5).

MakcumasbHble rogoBble 3h@EKTVBHBIE 103bl MEAMLMHCKOIO
06ny4eHVst B cpefHem Ha ogHoro xwtens B 2023 rogy Obuin 3ape-
rucTpupoBaHbl B KpacHogapckom kpae (2,73 m3B), CaHkT-
MeTepbypre (1,98 Mm3B), Mockae (1,97 M3B), XabapoBckom kpae
(1,63 m3B.), Npkytckoii (1,61 m3B) 1 MaragaHckoni (1,52 M3B)
obnactax. B 29 cybbektax Poccuiickoin depepaumm rogosbie
ahdEKTVBHbIE [03bl MEOUUMHCKOro 0O0My4eHUst B CPEOHEM
Ha ogHoro xuTtens B 2023 rogy npesbicunm 1 M3B.

3HaveHns cpepHux addekTBHbIX 003 B 2023 . aBnstoTcs
MakCUMaJlbHbIMUW 3a MocnefHve 5 NeT 1 NPeBOCXOAsT aHaIory-
Hble nokazaTtenu B nepuog, naHaemun COVID-19. ina onpepnene-
HVST MPUYMH Takoro M3MEHEHWS LIeniecoobpasHo NMpoaHaIM3mnpo-
BaTb BbIOOPKM cpeaHux ahdeKTUBHbIX 003 AN peroHoB Poccuii-
ckori Penepaum, NOAYYEHHbIX MO Pe3y/bTataM U3MepPEeHUiA, Ans
Hanbonee pPacnpPoCTPaHEHHbIX PEHTIEHOBCKIMX npouenyp B 2022 1
2023 rr. Pe3ynbraThl aHannsa NnpeacTaBneHbl Ha pycyHkax 6-9 ans
PEHTreHorpadrHecknx, PEHTTEHOCKOMMYECKUX U KOMMbIOTEPHO-
ToMOrpaduyeckmx npouenyp (6e3 KoHTpacTa U C KOHTPacTOM)
COOTBETCTBEHHO. [laHHble 3a 2022 r. npeacTassieHbl 6e3 AeneHus
MO BO3PACTHLIM KaTEropusiM NaLveHToB B CBA3M C TeM, 4TO cOop
[AaHHbIX 151 AETCKMX NALMEHTOB Havaucst ToNbko ¢ 2023 .

Pesynbrarbl, npeacTarneHHble Ha PUCyHKax 6—9, MO3BONSIOT cae-
NaTb CeaytoLLye BbIBObI:

— 19 BCEX PacCMOTPEHHbIX PEHTIEHOBCKVX mpouenyp C3AO
y AETCKMX NAaLMEHTOB AOCTOBEPHO HIDKE (TeCT MaHHa-YuTHm, p<0,05)
o cpasHeHuto ¢ C3L,y B3pOCTbIX;

—  no cpaeHeHwo ¢ 2022 B 2023 rooy CO/1, y B3POCbIX MaLmeH-
TOB BbIPOC/M 151 BCEX PACCMOTPEHHBIX PEHTTEHOBCKMX MPOLIenyp, 3a
VCKITIO4EHVIEM KOMIBIOTEPHO TOMOrpad i OpraHOB MPYOHON KNETKU.
Pesynbtarbl cpaBHeHVist MpeacTasseHbl B Tabnmue 3.

A key advantage of the updated Form No. 3-DOZ is the abil-
ity to separately account for X-ray procedures performed
on pediatric patients. The contribution of these procedures
to the structure of radiation diagnostics and collective dose
from diagnostic X-ray radiologic examinations is presented
in Figures 3 and 4, respectively.

The analysis of data obtained in 2023 shows that pediatric
patients account for 12 % of all radiographic procedures and
2-5 % of all CT scans, interventional procedures, and diagnostic
nuclear medicine procedures. However, the contribution of
pediatric X-ray procedures to the collective dose from medical
exposure is, on average, only 3 % (ranging from 9 % for radiog-
raphy to 2-3 % for other types of X-ray diagnostics). This can be
explained by the predominant use of low-dose imaging proto-
cols optimized for pediatric practice.

The average effective dose from medical exposure per
capita in the Russian Federation has increased by a factor of
1.5in 2023: 1.12 mSv compared to 0.86 mSv in 2022. A simi-
lar change was recorded for the average effective dose per
X-ray procedure (Figure 5).

The highest annual effective medical exposure doses per
capita in 2023 were recorded in Krasnodar Krai (2.73 mSv),
Saint Petersburg (1.98 mSv), Moscow (1.97 mSv), Khaba-
rovsk Krai (1.63 mSv), Irkutsk Oblast (1.61 mSv), and
Magadan Oblast (1.52 mSv). In 29 regions of the Russian
Federation, the annual effective medical exposure doses per
capita exceeded 1 mSvin 2023.

The average effective dose values in 2023 are the highest
inthe last five years and exceed those recorded during
the COVID-19 pandemic. To determine the causes of these
changes, it is advisable to analyze samples of average effective
doses for regions of the Russian Federation obtained from
measurements for the most common X-ray procedures in 2022
and 2023. The results of this analysis are presented in Figures
6-9 for radiographic, fluoroscopic, and computed tomography
procedures (both with and without contrast). The 2022 data is
presented without age group differentiation, as data collection
for pediatric patients began only in 2023.

The results presented in Figures 6-9 led to the following
conclusions:

— For all considered X-ray procedures, the effective
dose in pediatric patients is significantly lower (Mann-
Whitney test, p<0.05) compared to that in adults;

— Compared to 2022, the effective dose in adult pa-
tients increased for all considered X-ray procedures in 2023,
except for chest CT. The comparative results are presented
in Table 3.

As shown in Table 3, the most significant differences
were observed for chest radiography, where the effective
dose increased by a factor of 2.5 in 2023. The decrease
in the effective dose for CT can be explained by the separate
accounting of procedures using contrast agents, which led
to the exclusion of such high-dose procedures from
the overall sample. The increase in effective dose for fluoro-
scopic procedures and CT of the skull is due to clearer clas-
sification criteria. Specifically, dental procedures performed
on cone-beam CT scanners were reassigned from the "skull”
category to the "teeth” category.

— Some regions of the Russian Federation exhibit ab-
normally low effective doses (Figures 6-9). Effective dose
values, at which a quality X-ray examination is practically
impossible, should be considered anomalous.
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Puc. 3. CooTHOLLEHWe BKIIaga PEHTreHOPaaMOoNorMi4ecknx NpoLEayp, BbINMOMHEHHbLIX B3POCSIbIM
1 AETCKUM NauMeHTaM, B CTPYKTYPY Jy4eBOM AnarHoCTukm B 2023 1.

[Fig. 3. The ratio of the contribution of radiological procedures performed on adult and pediatric patients
to the structure of radiological diagnostics in 2023]
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Puc. 4. CooTHOLLEHVE BK1afia PEHTTeHOPaAMOIOrMHECKMX MPOLEAYP, BbIMOHEHHbIX B3POCSbIM U AETCKUM NaumeHTam,
B CTPYKTYPY KOSINEKTUBHOW [03bl 38 CHET MEAVLIMHCKOro 06sydeHns B 2023 1.
[Fig. 4. The ratio of the contribution of radiological procedures performed on adult and pediatric patients to the structure
of the collective dose from medical exposure in 2023]
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[Fig. 5. Changes in the average effective dose from medical exposure per capita in the Russian Federation
and per procedure during the period 2019-2023]
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B Pr,OTK, nnenka, netw,2023 [Rg of the chest, analogue X-ray unite, children 2023]

B Pr, OTK, nnexka, sapocnbie, 2023 [Rg of the chest, analogue X-ray unite, adults 2023]
B Pr, OTK, undposoe, getu, 2023 [Rg of the chest, digital X-ray unite, children 2023]

I Pr, OTK, umdposoe, Bapocnbie, 2023 [Rg of the chest, digital X-ray unite, adults 2023]
B Pr, OTK, nnenka, 2022 [Rg of the chest, analogue X-ray unite, 2022]

M Pr, OMK, umndposoe, 2022 [Rg of the chest, digital X-ray unite, 2022]

Puc. 6. InanazoHbl C3, ons peHTreHorpadum opraHoB rpyaHor kneTtku (OrK), BeINOAHEHHOM HA MAEHOYHbIX
1 UMDPOBbLIX PEHTIEHOBCKIMX annapaTtax, A5 AETCKUX 1 B3POC/bIxX naumeHToB B 2023 1 2022 rr. 3 BbIGOPKM AaHHbIX
1O MAIEHOYHLIM PEHTreHOrpadrsiM OPraHOB rPYAHOM KNETKM /151 B3POC/IbIX NauMEHTOB
VICKJTI04EHO 0aHO 3HadeHue B 3,9 m3B (Pecnybnuka Caxa)
[Fig. 6. Ranges of the average effective dose for chest radiography performed on analogue and digital X-ray machines
for pediatric and adult patients in 2023 and 2022. One value of 3.9 mSv (Republic of Sakha) was excluded from the dataset
for analogue chest radiography in adult patients]
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[ PC, sepxnan yacTe KT, getk, 2023[Fluoroscopy UGIT, children 2023]

B PC, B2pxHsA YacTe KT, B3pocaeie, 2023 [Fluoroscopy UGIT, adults 2023]
[T PC, Hu#HAA YacTe KT, aetw, 2023 [Fluoroscopy LGIT, children 2023]

[7] PC, HumHaa yacTe KT, e3pocnwie, 2023 [Fluoroscopy LGIT, adults 2023]
[l PC, eepxHAA yacTe HKT, 2022 [Fluaroscopy UGIT 2022]

[ PC, HuHAR YaCTe HKT, 2022 [Fluoroscopy LGIT 2022]

Puc. 7. lnanasoHbl CO/L], ans peHTreHOCKOMNMM BEPXHENO U HXKHENO OTAENOB XeyA04HO-KULLIEYHOrO TpakTa
0191 AETCKMX 1 B3POCSbIX naumeHToB B 2023 1 2022 rr.

[Fig. 7. Ranges of the average effective dose for fluoroscopy of the upper and lower gastrointestinal tract
for pediatric and adult patients in 2023 and 2022]
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B KT 6e3 kontpacta,OlK, aetu, 2023 [CT of the chest, children 2023]
B KT 6e3 konTpacra,OrK, B3pocnbie, 2023 [CT of the chest, adults 2023]
[ KT 6e3 kontpacra, OB, aetu, 2023 [CT of the abdomen, children 2023]
[7] KT 6e3 koHTpacra, OBI, B3pocnabie, 2023 [CT of the abdomen, adults 2023
B KT 6e3 koHTpacra, yepen, aetu, 2023 [CT of the skull, children 2023)
B KT 6e3 koHTpacra, uepen, s3pocabie, 2023 [CT of the skull, adults 2023]
M KT 6e3 konTpacta, OTK, 2022 [CT of the chest 2022)
Il KT 6e3 konTapcra, OB, 2022 [CT of the abdomen 2022]
B KT 6e3 koHTpacTa, yepen, 2022 [CT of the skull 2022)
Puc. 8. nanasoHbl C3[, 4ns KOMMNbIOTEPHOM TOMOrpadum opraHoB rpyaHol kinetky (OrK), opraHos 6ptoLuHoi nonoctu (OBIM)

1 Yepena s AETCKMX 1 B3POCbIx naumeHToB B 2023 1 2022 rr. 3a 2022 r. npeacTaBieHbl 00beAMHEHHbIE JaHHbIE;
322023 1. — ToNbKO AaHHbIe Mo KT 6e3 koHTpacTa
[Fig. 8. Ranges of the average effective dose for computed tomography of the chest, abdominal organs,
and skull without contrast for pediatric and adult patients in 2023 and 2022. For 2022, combined data is provided;
for 20283, only non-contrast CT data is presented]
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B KT c xonTpacrom, OTK, gem [CT of the chest, children]

[ KT c konTpactom, OK, s3pocabie [CT of the chest, adults]

[ KT c xoHuTtpacrom, OBM, getu [CT of the abdomen, children]

7] KT c konTpacrom, OBMN, s3pocnsie [CT of the abdomen, adults]
B KT c koHTpacTom, yepen, aem [CT of the skull, children]

B KT c xoHTpacTom, uepen, e3pocnsie [CT of the skull, adults)

Puc. 9. nanasoHbl COL, ans komnbtoTepHo Tomorpadum ONK, OBl v yepena ¢ KOHTPacToM /19 AETCKMX 1 B3POCTIbIX MaUMEHTOB
B 2023 r. B 2022 r. naHHble N0 KOMMLIOTEPHBLIM TOMOrPadUsAM C KOHTPACTOM OTAENBHO HE COOVPaIUCH
[Fig. 9. Ranges of the average effective dose for computed tomography of the chest, abdominal organs, and skull with contrast
for pediatric and adult patients in 2023. Data on contrast-enhanced CT scans was not collected separately in 2022]

Tabmiya 3
CpaBHeHue CO/] anga Hanbonee pacnpocTpaHeHHbIX PEHTreHOBCKUX npoueayp mexay 2022 u 2023 rr.
[Table 3
Comparison of the average effective dose for the most common X-ray procedures between 2022 and 2023]

MpupocTt p ona Tecta

PeHTreHoBckas npoueaypa*** CcdoAB2022r.,M38* C3482023T., M3B** 2023 .k 2022r., % MaHHa-YnTHn
[X-ray Procedure] [MEDin2022, mSv]  [MED in 2023, mSv] [Increase [p-value for Mann-

from 2022 to 2023, %] Whitney test]

PeHTreHorpadusi opraHoB rpyoHOM KNeTKu,
nieHo4YHas 0,10 0,25 140 < 0,001

[Radiography of the chest, analogue X-ray unite]

PeHTreHorpadusi opraHoB rpyaoHOM KNeTKu,
uvdposas 0,04 0,08 136 <0,001

[Radiography of the chest, digital X-ray unite]
PeHTreHockonusi BepxHe 4actu
Xenya04HO-KLLIEYHOO TpaKTa 2,23 2,92 31 0,004
[Fluoroscopy of the upper gastrointestinal tract]

PEeHTreHOCKONNS HUXXHE YacTn

Xenya04HO-KLLIEYHOO TpaKTa 4,26 4,80 13 <0,001
[Fluoroscopy of the lower gastrointestinal tract]
KT opraHoB rpyaHou Knetku 4.30 330 23 0,25
[CT of the chest] ’ ’
KT opraHoB GpIOLLHON NONOCTH 6.91 6.01 13 0,039
[CT of the abdomen] ’ ’
KT yepena, 4enoCcTHO-NMLEBOM 06n1acTu 157 179 14 0,02

[CT of the skull and maxillofacial region]

* JaHHbIE NPeAcTaBneHbl 419 06beANHEHHON BLIGOPKM B3POCLIX U AETCKUX MALMEHTOB; ** AaHHbIe NpeaCcTaBeHbl A5t B3POC/IbIX NauMeHToB; *** no KT aaHHble
3a 2022 r. npeacTaBneHbl Ans 06beaMHEHHO BbIBOPKM HATUBHBIX UCCNea0BaHNUIA U UCCeoBaHNi ¢ KOHTPAcToM; B 2023 . — TONLKO AJ1S HATUBHbIX UCCNeao-
BaHWiA. [* data are presented for a combined cohort of adult and pediatric patients; ** data are presented for adult patients; *** for CT, data for 2022 are presented
for the combined dataset of non-contrast and contrast-enhanced studies; for 2023, only non-contrast studies are included.]
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Kak cnepyet 13 Tabnuupl 3, MakCMMasibHble pPas3nmuunst
Habnopatotes ans CO/, npu peHTreHorpaduv opraHoB rpya-
HoM kneTku: B 2023 . OHWM BbIPOCAM NpPaKTUYeckn B 2,5 pasa.
CHmxeHne CO/L, ans KoMnbloTepHo ToMorpadun oobsacHAET-
CSl OTAENbHBbIM YHETOM UCCNEA0BAHU, BbIMOMHSIIOLLMXCS C UC-
NoSIb30BaHMEM KOHTPACTHbIX MpenapaToB M, Kak crnencTsue,
VICKJTIO4EHVEM TaKMX BbICOKO4030BbIX MCCea0BaHNi U3 00LLEi
BbIOOpKW. PocT C3/1, 4Nt pEHTreHOCKOMMYECKMX UCCNEN0BaHMN
N KOMMbIOTEPHOM ToMorpadun yepena obbsicHsieTcss 6onee
YETKMU KPUTEPUSIMU OTHECEHWUSI MCCEA0BaHUA K OaHHbIM
kateropusmM. B yacTHOCTM, cTOMaTtosiormyecke npouenypsbl,
NPOBOASALLUMECS HA KOHYCHO-JTy4YEBbIX KOMMBIOTEPHBLIX TOMO-
rpadax, BbIHECEHbI U3 KATErOPUM «Heper» B KATErOpUIO «3yObl»;

— cnepyet 06paTUTb BHYMaHWE Ha Hannyme pernoHoB Poc-
cuiickoi depepaupm ¢ aHoMaslbHO HU3KUMK CI/, (pycyHKM 6-9).
K aHomasibHO HU3kM CB/1 B JaHHOM Criydae MOXHO OTHECTU 3Ha-
YeHVs1, MPU KOTOPbIX HEBO3MOXHO MPOBECTU KAYECTBEHHOE PEHT-
reHopaaMosorMyeckoe UCCefoBaHVE B MPUHLIMIME;

— BbIcOkve 3HaveHus COL, ons peHTreHorpadu4eckmx mnc-
CnefoBaHuii MOryT GbiTb 0ObSICHEHbI BOSBLLNM KOIMHECTBOM Bhbl-
6pocoB (perroHoB Poccuiickonn Pepepaupi ¢ aHOMaslbHO BbICO-
kuvn C3[). Hambonee 4acto aHOMasibHO BbICOKME [03bl Oblnv
CBSI3aHbl C PEHTreHOrpaduHeCKUMN UCCNENOBaHUSIMN 1 HATUB-
HbIMK KT-mccnenoBaHusiMv OpraHoB FPYOHOM KNETKM, OpIOLLHOM
06nacTi, Ta3a, pas3fnNyHbIX OTAENOB MO3BOHOYHMKA. Jlngepamm
Mo KONM4ECTBY aHOMaJsTbHO BbiCOKMX CO/1 siBnsitotcs HeHeukuin AO,
Pecnybnuvka TeiBa, Pecnybnvka Caxa, XabapoBckuii kpan, Kapa-
yaeBo-Yepkecckast Pecnybnvka. Tem He MeHee, A5t NoATBepXKae-
HUS 3TOM MMNOTE3bl HEOOXOAMMO MPOBECTU AeTaslbHbl aHaIM3
3 DEKTUBHBIX [03 HA YPOBHE MEOMLIMHCKON OPraHM3aLmmn B Kax-
[IOM 13 PEMIOHOB C aHOMAJTbHO BbICOKVMM J03aMMU.

[ns npoBefeHnst Takoro aHanmnsa Heobxoammo paspaboTtarb
1 anpobrpoBaTb METOAVKY BeEpUbUKALIM OaHHBIX, NPEACTABNEH-
HbIx B popme Ne3-103. YcneluHas Bepdurkaums AaHHbIX MO3BO-
JINT BbISIBATb 1 AnddepeHLmpoBaTb NPUHMHLI aHOMaJIbHO BbICO-
Knx n/vnn Huskmnx C3M, a Tarke noeHTMhUmMpoBaTb MeauLmH-
CKue opraHudaumm ¢ Takumm C3[. B panbHeluem 310 no3sonuT
NPOBECTN AeTalbHble UCCNenoBaHWs YPOoBHE 0bydeHrst naum-
€HTOB B J@HHbIX OPraHM3aLMsiX 1 NOBbICUTb JOCTOBEPHOCTb AaH-
HbIX, NpeacTaBneHHbIx B popme Ne3-03.

3akJiloveHve

Bnaropaps BHeOpeHuio B npakTuky HoBon (popMbl Ne 3-103
322023 rog, 66U nonyydeHbl OBHOBEHHbIE JAaHHBIE O COCTOSIHUAN
JIY4EBOM OMArHOCTUKI U YPOBHE MEOMLIMHCKOro 00yHeHu s naum-
eHToB B Poccuiickoin Pepepauymn. Bnepsble B OTEHECTBEHHO npak-
TUKe BbIN MOJyHEHbI AaHHbIE 00 YPOBHSIX 001yHEHNS AETCKMX NaLm-
€HTOB Ha YPOBHE CTpaHbl, a Takke ornpeneneHbl cpeaHvie abdex-
TVBHbIE [03bl MPV NPOBEAEHUM BbICOKOOO30BbIX WCCNEnOBaHUN
(MHTEPBEHUMOHHbBIX WCCNEA0BaHWA, KOMMBIOTEPHBIX TOMOrpaduii
C KOHTPACTOM, NPOLIEAYP PAAVOHYKIAHON AVArHOCTUKM).

KonnektBHas 1032 OT MEAMLMHCKOrO 06/1y4eHNs y B3pOCHO-
ro HaceneHvs ysenniunnacs Ha 34 % no cpasHeHwo ¢ 2022 r. Mak-
CUMaJIbHBIA POCT KOMEKTUBHBIX 1,03 HAOMO4a/ICa Afs PEHTIEHO-
rpaduyecknx (81 %), paonoHyknnoHbIX (49 %) N MHTEPBEHLMOH-
HbIX (57 %) nccneposaHvin. Bnepsble 3a nocneaHve NaTb IET POCT
KOMNEKTVBHbIX 003 /11 PEeHTreHopaamosiorMyeckmx npouenyp
He COMPOBOXAAICA MOEHTUYHBIM POCTOM YMUCAa UCCNeaoBaHWUA,
YTO CBUAETENLCTBYET O POCTE CPEOHVX U UHAMBUOYasIbHbIX 3d-
dexTnBHbIX 103 NauneHToB. CpeaHsas addekTBHaA [03a 3a cHET
MeOuLMHCKOro 0byydeHnst Ha ogHoro xuTens Poccuiicko depe-
paum B 2023 r. yBenuuunacb Oosiee 4em B MosTopa pasa:
1,12 m3B no cpaeHeHuio ¢ 0,86 m3B B 2022T.

— High effective dose values for radiographic procedures
may be attributed to a large number of outliers (regions with
abnormally high effective doses). The most frequently associat-
ed procedures with such high doses were radiographic proce-
dures and native CT scans of the chest, abdomen, pelvis, and
spine. The leading regions in terms of abnormally high effective
doses are Nenets Autonomous Okrug, Tuva Republic, Sakha
Republic, Khabarovsk Krai, and Karachay-Cherkess Republic.
To confirm these hypotheses, a detailed analysis of effective
doses at the medical organization level in each region with ab-
normally high doses is required.

To conduct such an analysis, it is necessary to develop and
test a data verification methodology for Form No. 3-DOZ. Suc-
cessful data verification will enable the identification and differ-
entiation of causes of abnormally high and/or low average effec-
tive doses, as well as the identification of medical organizations
with such doses. This will subsequently facilitate detailed studies
of patient radiation exposure levels in these organizations and
improve the reliability of the data reported in Form No. 3-DOZ.

Conclusion

The implementation of the new Form No. 3-DOZ in 2023
provided updated data on the status of radiation diagnostics and
medical exposure levels among patients in the Russian Federa-
tion. For the first time in national practice, data on radiation ex-
posure levels in pediatric patients at the national level were ob-
tained, along with the determination of average effective doses
for high-dose procedures, including interventional radiology,
contrast-enhanced computed tomography, and diagnostic
nuclear medicine examinations.

The collective dose from medical exposure in the adult popu-
lation increased by 34 % compared to 2022. The most significant
rises in collective doses were observed for radiographic (81 %),
nuclear medicine (49 %), and interventional (57 %) procedures.
Notably, for the first time in five years, the increase in collective
doses for X-ray and X-ray procedures was not accompanied
by a proportional rise in the number of examinations, indicating
agrowth in both average and individual effective patient doses.
The average effective dose per capita from medical exposure
in the Russian Federation in 2023 has increased by a factor of 1.5,
reaching 1.12 mSv compared to 0.86 mSvin 2022.

The increase in collective doses across various types of
X-ray diagnostics is driven by the growth in average effective
doses for different X-ray procedures across Russian regions.
The most significant differences in average effective doses were
observed for radiographic procedures, with increases of up to
afactor of 2.5 compared to 2022. These changes in average
effective doses may be attributed to both errors in dose calcula-
tion and Form No. 3-DOZ completion, as well as objective fac-
tors such as modifications in equipment and/or X-ray procedure
protocols. At the same time, some regions of the Russian
Federation reported anomalously low average effective doses.

To identify the causes of abnormally high or low effective doses in
radiation diagnostics, it is imperative to develop and validate a meth-
odology for verifying data submitted via Form No. 3-DOZ. This meth-
odology will be detailed in the authors’ subsequent publications.

Limitations of the Study

When analyzing data from Form No. 3-DOZ for 2022, mean
effective doses were calculated for a combined sample of pedi-
atric and adult patients due to the absence of separate record-
ing of patients by age category.
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POCT KONnekTuBHbIX 403 AN Pas3nnyHbIX BUOOB Jly4eBOW
OMarHOCTUKM 0BYCNOBIIEH POCTOM CpeaHnx aOdEKTUBHBIX 403
ON151 Pa3fINYHbIX PEHTIEHOPAAMONOrMYECKNX MPOLLeayp B perun-
oHax Poccuiickoii depepaumn. MakcumasbHble  pasnuymns
B cpenHux adEeKTUBHBIX J03ax HabMoaa0TCS A1S1 PEHTIEHO-
rpacduyeckmx npoueayp (pocTt BriaoTb A0 2,5 pa3 no cpaBHe-
HWIo ¢ 2022 r.). JaHHble U3MeHeHUsT cpeaHux aPdeKTUBHbBIX
1,03 MOryT ObITb 06YC/IOBMIEHBI Kak OLIMOKaMmn B pacyeTax ad-
dekTMBHbIX 403 1 3anonHeHns dopmbl Ne3-A03, Tak 1 06bek-
TUBHBIMW U3MEHEHUSIMM B annapaTtHOM Napke 1/wnn npoToKo-
nax MpPOBEOEHWSI PEHTIEHOBCKMX npouenyp. Mpu atom, psg
pervoHoB Poccuiickoit depepaummn, HanpoTve, NPeAcTaBMi
aHOMasIbHO HM3KMe cpeaHne apdeKTVBHbIE [O3bI.

Ana noeHTndmnkaumm NpuyMH aHOMasnbHO BbICOKUX /UK
HU3KMX 3DDEKTUBHBIX 003 NMPY NMPOBEAEHUN NPOLLEAYP Nyde-
BOM [OMarHoctTukn Heobxoouma paspabotka v anpobauus
MeToAVKN BepdUKaLMM aHHbIX, NpeacTaBaseMbix B popme
Ne3-403. JaHHaa meToauka OyOeT npencraBneHa B crnepy-
loLLIX paboTax aBTOPOB.

OrpaHquva unccineposaHna

Mpwn aHann3e paHHbIX GopmbiNe3-103 3a 2022 r. cpenHve
adhdeKTVBHbIE A03bl ONpeaensiv aas o6beayHeHHON BbIGOPKHN
[ETCKMX 1 B3POCSIbIX MaLMEHTOB B CBSI3N C OTCYTCTBUEM pasaerib-
HOro y4eTa NauyeHTOB PasNINyHbIX BO3PACTHbIX KATErOPUIA.

CsepeHus 0 NUYHOM BKJIale aBTOPOB
B pa6ory Hap cTaTbeil

BoposatoB A.B. — pagdpaboTtan ausaiiH uccrnenoBaHus,
onpeaenu Lenu 1 3aaadn, noaroToBus OKOHYaTENbHbI Bapn-
aHT pykonmcuy.

KocapnykoBa E.A. — pegaktypoBasia NpPOMEXYTO4YHbIN Ba-
PUAHT PyKOMMCH.

BrbnuH A.M. — penakTupoBan MPOMEXYTOYHbI BapuaHT
pyKOMucK.

AxmatguHoB P.P. — pepaktnpoBan NnpoMeXyTO4YHbIN Bapn-
aHT pyKonmcuy.

Bpatunosa A.A. — pegakTipoBana NPOMEXYTOUHbIA Bapu-
aHT pykonmcuy.

Mnchopmaumns o koHdnukTe nHTepecos

ABTOPbI 3a9BASIOT 00 OTCYTCTBUN KOHMNKTA MUHTEPECOB.

CeepgeHusa 06 uctouHuke ouHaHCUpPOBaHUSA

ViccnepnoBaHve He MMEesIo CMOHCOPCKOWN MOAAEPXKKN.
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