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Ha ceeoonsiunuii denv 6 Poccutickoti Pedepauuu cywecmeyrouwas memoouka oueHku 3p@exmueHbix
003 nauueHmoe Npu nposedeHuU KOMHbIOMEpHOU momozpaguu 6 eude Koaguuyuenmos nepexooa
om npouszsedenus 003bl HA OAUHY CKAHUPOBAHUS NPedycMampueaem 30Hy OmM 20408bl 00 6epxHell mpemu
bedpa, HO He yuumvieaem 603MONICHOCMU CKAHUPOBAHUS 6Ce20 MeAd C 3aX8AmMOM HUMICHUX KOHeuHOcmell.
Ilpu smom 0as HeKOMOpPbIX HO30M02Ul  UCHOAL3YIOMCS  NPOMOKOAbL, KOMOpble MO2YM 3aX6ambleamy
u HudicHue  KoweyHocmu. lLleavio  uccaedosanus  Oviio  onpedeaumsv  Ko3guuuenmol  nepexooa
om npoussedenuss 003bl HA OAUHY CKAHUPOBAHUS K  3AhekmusHoi 003e 049  KOMNbIOMEPHO-
MoMOepau1ecKoe0 CKAHUPOBAHUSI 6Ce20 Mead C 3aX6AmOM  HUJNCHUX KOHEYHOCMel NayueHma.
Kosgppuyuenmor 015 KomnvromepHo-momoepaguueckoeo CKaHUpOBaKUs 6cee0 Meaa ¢ 3aX8amoM HUICHUX
KOHeyHocmeli Oviau onpedenersl 045 6bI00PKU KOMNIOMEPHBIX MOMO2PAP08, KOMOopbie AGASHMCS YACHbIO
annapamog No3UMmMpOHHO-IMUCCUOHHOU MOMO2pAQUU, COBMEUEHHbIX ¢ KOMNbIOMEPHOU momozpaguell,
DPasHbIX Modeneti 045 83pOCAbIX U Oemell PA3AUMHLIX BO3DACMHLIX epynn. B npoepammmnom obecnewenuu
NCICT 3.0 6viau paccuumanst noeaouiehtvie 003bi 8 0P2AHAX U MKAHAX C y4emoM cheyuguiu modenu
annapamoé u OAUHb! CKAHUPO8anus. Jghghexmushvie 003bl Onpedessnuch 6 coomeemcmeul ¢ Memoouxol,
npedcmagaennoi ¢ 60 Ilybauxauyuu MKP3 u 6 Hopmax paduayuonnoti 6esonachocmu  99/2009.
OmdenvHoeo eHUMAHUA Oblau YOOCMOeHbl K03(@uyuenmol nepexooa om npou3se0eHuss 003vl HA OAUHY
CKAHUPOBAHUSL K NOAOWeHHOU 003e 6 Mamke 045 603MONCHOCHU NPOCHOCMUYECKOU oueHKU 003 6 niode y
OepemenHbIX JceHWuH. B pabome npedcmaenenvl ycpeoHeHHble 3HAMEHUS NOAYYEHHBIX IPOHeKMUBHbIX 003,
NO2N0UWEHHBIX 003 6 MAmKe U KoI@DUuUuueHmog nepexodda no 6cem paccMompeHHviM MOOeAsimM annapamos.
Koagppuyuenmor  nepexoda 045 npomokosoé ¢ asmomMamu4eckol mooyasyuel cuivl moka mpyoKu
OKA3aAUCH HUJICe NO CPABHEHUIO ¢ NPOMOKOAAMU 0e3 aemomamuteckoi MOOYAAYUU cuabl moka mpyoKu,
0coberno o demelti caedyrouux eo3pacmuwix epynn: 0 aem — 6 9 paz, 1 200 — 6 6 pas, 5 siem — ¢ 5 pas,
10 nem — ¢ 3 pasa, 15 nem — 6 2 paza; 0as e3pocavix pazauuue cocmasuno oxoro 20%. Cpaenenue
Ko3(hpuuuenmos nepexooa om npoussederus 003bl Ha OAUHY CKAHUPOBAHUS K I(@eKkmuenoll 003e
015 KOMNbIOMEPHO-MOMOPAPUHECK020 CKAHUPOBAHUS 30HbI 6Cec0 MeAd, 0SPAHUYEHHOU 6epXHell Mmpembio
bedpa, npedcmagnennvie 6 memooduyeckux ykazawusx 2.6.1.3584-19, co 3nauenusmu, ROAYYEHHbIMU
6 Hacmosuwel pabome 045 30HbL 6Cee0 Mead ¢ 3aX6AMOM HUMNCHUX KOHeuHOcmel 06e3 asmomamuyeckoi
MOOYAAyUY  Cuabl moka mpyoKu, NOKA3an0, 4mo 04 6cex 603DACMHbIX 2PYnn, 34 UCKAHHeHUeM
HOB0POJICOeHHbIX, K03phuyuermsl nepexoda 045 30HbL CKAHUPOBAHUS C 3AXEAMOM HUICHUX KOHEYHOCMell
HUdICe  NpedcmaeneHHblX 6 MemooudecKux yKazanusx. HMcnoav3oeanue Koagguuyuenmos nepexooa
u3 memodueckux yxazauuti 2.6.1.3584-19 das komnvromeprno-momocpaguueckux ucciedo8anuil 6ceeo
mena ¢ 3axXeamom HUNCHUX KOHeuHocmell 6ydem npugooums K CYueCmeeHHoU nepeoyenke 003 NAUUCHMOS.
Paccuumannvie koaghgpuyuermor nepexoda om npouszeedenus 003vi Ha OAUHY CKAHUPOBAHUS K NOAOUCHHOT
doze 6 mamke u om npouzeedeHus 003bl HA OAUHY CKAHUPOBAHUA K S¢exmusHoi  doze
04151 KOMIbIOMEPHO-MOMOPAPUHECK020 UCCAC008AHUSL 6CC20 MeAd € 3aX6AMOM HUNCHUX KOHEYHOCmel
0451 PA3HBIX BO3PACMHLIX 2PYNN NAUUEHMOB Ueaeco00pasHo UCHO0Ab308amb 045 NPOCHOCMUHECKOL OUeHKU
no2A0UuleHHOU 003bl 8 NA00e Y bepeMeHHbIX HCeHUWUH U 045 OUeHKU IPPHeKmuUHbIX 003 NAYUEHMOB.

KmoueBbie  cioBa:  xoagduyuenmovr  nepexoda,  NO3UMPOHHO-IMUCCUOHHAS — mMoOMoepaqhus,
KoMnbiomepHas momozpaghust, ggpexmusHvie 003bl, 0peanHvle 003bL.
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Kpatkue coob6wenusn

Beepenve

Bknag rvbpuaHbIX METOOOB OMArHOCTUKM, Takux Kak,
Hanpumep, MO3UTPOHHO-3MUCCUMOHHAs ToMorpadusi, coBme-
LWEeHHass C PEHTTEeHOBCKOM KOMMbIOTEPHON TOMorpaduen
(M3T/KT), B 06LLEE YACNO PEHTIEHOPAANONOTMYECKNX NUCCe-
LOBaHW, yBENMYMBAETCA Kaxkabi rog, [1].

Hanbonee pacnpocTpaHeHHas 30Ha  CKaHWpPOBaHWsI
npu N3T/KT-nccnenoBaHmsx — BCE TeNO (OT rofioBbl A0 BEPX-
Hel TpeTn Geapa)'?, Npu 3TOM [J1s1 HEKOTOPbIX HO30JIOMUi MO-
ryT WCMOb30BaTbCS MPOTOKOJIbl C 3aXBATbIBAHUEM HUXKHUX
KOHeuHocTen. Takve KT-uccnenoBaHWs MOryT MPOBOAUTHLCS
KaK Ha HNU3KOAO030BbIX, Tak N HA BbICOKOA030BbIX MPOTOKONAX.
Mpwn aTom BKNaA, B 403y NaumeHTa oT KT-CKaHMpOBaHVS BblLLIE,
4yem BKJIaZ B [03Y OT BHYTPEHHEro 0b6iyyYeHust OT BBOAMMOIO
pagmodapmnpenapara.

Mcnonb3yemas Ha cerogHsilLHWI aeHb B Poccuiickon de-
nepaumm Metoamka OueHKM 3¢@eKTVBHbIX 003 MNauMeHTOB
npu KT-nccnegoBaHmsx OCHOBaHa Ha MPUMEHEHUN KO3 du-

umeHToB nepexoga (KI) ot nponseeaeHnsa Ao3bl Ha ANVMHY CKa-
HupoBaHua (aHrn. — dose length product) (DLP) k acddexkTns-
HOWM pogze. [laHHasa meToamka npenycMaTpyBaeT 30HYy CKaHU-
pOBaHNS OT FOJIOBbLI 10 BEPXHEN TPETN Beapa, HO He yUMTbIBaET
BO3MOXHOCTM CKaHMPOBAHWSA BCErO Tena C 3axBaTOM HUKHUX
KOHeYyHocTel. Takum 06pa3om, Lenbio uccnepoBaHus Obiio
pa3paboTaTb koadduLmeHTbl nepexoga ot DLP k addekTnB-
HoM po3e ons KT-ckaHMpoBaHust BCEro Tena C 3axBaToOM HK-
HWX KOHEYHOCTEN NauneHTa.

Marepuam.l n metoabl

KoaddunumeHTtsl gna KT-ckaHnpoBaHus BCero tena c 3a-
XBaTOM HWXXHUX KOHEYHOCTEN Obinn onpeaeneHsl s BbIGopKn
KT-ckaHepoB, koTopble aBnstoTcs YacTtbto MOT/KT annapaToB
pasHbIX MOAENEN, 4J19 B3POCIbIX U AeTeN Pa3nnyHbIX BO3PacT-
HbIX FPYMM, ykadaHHbIX B Tabnuue 1. Jna kakgoro annapara oT-
[OenbHo 6bino onpeaeneHb! Ao3bl 1 KIM ons AByx pexuMoB: ¢ aBTo-
MaTu4eckon moaynsaumeli cunbl Toka (AMCT) 1 6e3 AMCT [2].

Tabmya 1

PeXunmMbl ckaHUpoBaHUs B3pocibix U aeten ana KT-ckaHepoB 2, aensiowmxca yactbio MIT/KT annapaToB pa3HbIX
mopenei, ana KT-ckaHMpoBaHUsi BCero Tesia ¢ 3axBaToM HYDKHUX KOHEYHOCTEN naumeHTa

[Table 1

Scanning parameters for adults and children for CT scanners 2which are part of PET/CT devices of different models,
for CT scanning of the whole body including lower extremities]

C aBTOMaTM4ECKOM MOAYNSALMEN
cunbl Toka Tpyoku (TCM strength 0,05)
[With automatic tube current modulation

Be3 aBToMaT4eckoi MoaynsLmn
CWJIbl TOKA TPYOKM
[Without automatic tube

BospacTHas rpynna Konnumaumsi, MM

(TCM strength 0,05)] current modulation]

[Age group] [Collimation, mm]
CTDlyy,, MIP DLP, Mm['p-cm CTDlyy,2, MIP DLP, Mm['p-cm
[CTDl,y, mGy] [DLP, mGy-cm] [CTDl,, mGy] [DLP, mGy-cm]
GE LightSpeed (Average), General Electric
0 net [0 years] 10 1,2 62,4 561,6
1ron[1year] 10 1,8 138,6 831,6
5net [5years] 10 2,4 261,6 1177,2
10 neT [10 years] 10 3,6 496,8 108 1490,4
15 net [15 years] 10 5,95 * 977,15* 1771,2
Bapocnble [Adults] 10 79* 1349,45* 1830,6
Optima 600, General Electric
0 net [0 years] 32 0,7 36,4 416
1ron[1year] 32 1 77 616
5 net [5 years] 32 1,3 141,7 872
10 net [10 years] 32 1,7 234,6 8 1104
15 net [15 years] 32 2,8* 459,8 * 1312
Bapocnble [Adults] 32 3,85* 655,5* 1356

' Pocriotpe6Haasop. Metoauueckue ykasanus MYK 2.6.7.3651-20 "MeToapl koHTpons B M3T- anarHocTuke 415 onTUMU3aLmMmn paamaLyoHHoM
3awmsl”. 2020. 34 c. [MUK 2.6.7.3651-20 “Quality control methods in PET diagnostics for optimization of radiation protection”. Rospotrebnadzor,
2020, 34 p. (In Russ.)]

2CMorl;J|pHy|< M.4., AradboHoBa O.A., Moposoe C.I. P-36 PekomeHmaumm no npoBefeHuto 1 onucaHuio uccneposanuii MAT/KT ¢ 18F-
bTOPAE30KCUIIIOKO301, MPOBOAMMbIX 3a cHeT cpeacts MIMOMC B pamkax TepputoprasbHOM nporpaMmmMbl ropogda Mocksbl / MeToauyeckmne peko-
meHpaumm Ne 39a. M.: 2017. 26 c. [Smolyarchuk M.Ya., Agafonova O.A., Morozov S.P. R-36 Recommendations for the conduct and description of
PET/CT examinations with 18F-fluorodeoxyglucose, carried out at the expense of the Moscow City Compulsory Health Insurance Fund within the
framework of the territorial program of the city of Moscow / Methodological recommendations No. 39a. Moscow; 2017. 26 p. (In Russ.)]
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[MponowxeHme Tabmiibl 1

C aBTOMaTM4ECKO Moaynsiumeii
cunbl Toka Tpyoku (TCM strength 0,05)

Be3 aBToMaTnyHeckom Moaynsaumm
CUJIbl TOKA TPYOKM

BospacTHas rpynna Konnmmawmsi, Mm [With automatic tube current modulation [Without automatig tube
[Age group] [Collimation, mm] (TCM strength 0,05)] current modulation]
CTDl,g,5, MIP DLP, MIp-cm CTDl,g,5, MIP DLP, M[p-cm
[CTDl,y, mGy] [DLP, mGy-cm] [CTDl,y, mGy] [DLP, mGy-cm]
Somatom Definition (Average), Siemens
0 net [0 years] 10 0,7 36,4 348,4
1ron[1year] 10 1,1 84,7 515,9
5 net [5 years] 10 1,5 163,5 730,3
10 neT [10 years] 10 2,2 303,6 o7 924,6
15 net [15 years] 10 3,7* 607,7* 1095,5
Bapocnble [Adults] 10 4,9* 837,05* 1135,7
Somatom Definition 64 (narrow BF), Siemens
0 net [0 years] 10 0,7 36,4 338
1ron[1year] 10 1,1 84,7 500,5
5 net [5years] 10 1,4 152,6 708,5
10 et [10 years] 10 2,1 289,8 o0 897
15 net [15 years] 10 3,6* 591,3* 1066
Bapocnble [Adults] 10 4,75* 811,3* 1101,8
Somatom Definition 64 (wide BF), Siemens
0 net [0 years] 10 0,9 46,8 416
1ron[1year] 10 1,4 107,8 616
5 net [5years] 10 1,8 196,2 872
10 neT [10 years] 10 2,6 358,8 ’ 1104
15 net [15years] 10 4,45* 730,85* 1312
Bapocnble [Adults] 10 5,85* 999,05* 1356
Somatom Emotion 16, Siemens
0 net [0 years] 9,6 1,1 57,2 530,4
1ron[1year] 9,6 1,7 130,9 785,4
5 net [5 years] 9,6 2,2 239,8 1111,8
10 neT [10 years] 9,6 3,4 469,2 102 1407,6
15 net [15 years] 9,6 5,65* 927,95* 1672,8
Bapocnble [Adults] 9,6 7,45* 1272,85* 1728,9
Somatom Emotion 6, Siemens
0 net [0 years] 3,6 1,1 57,2 634,4
1ron[1year] 3,6 1,6 128,2 939,4
5 net [5 years] 3,6 2 218 1329,8
10 et [10 years] 36 27 3726 122 1683,6
15 net [15 years] 3,6 4,3* 706,1* 1994,7
Bapocnble [Adults] 3,6 5,8* 987,65* 2067,9
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OkoHYarme Tabmipb 1

C aBTOMaTM4ECKO Moaynsiumei
cunbl Toka Tpyoku (TCM strength 0,05)
[With automatic tube current modulation

BospacTHas rpynna Konnumaumsi, Mm

Be3 aBToMaTnyHeckom Moaynsaumm
CWJIbl TOKA TPYOKM
[Without automatic tube

[Age group] [Collimation, mm] (TCM strength 0,05)] current modulation]
CTDlyy, 3, MIP DLP, mIp-cm CTDlyy,z, MIP DLP, mIp-cm
[CTDl,, mGy] [DLP, mGy-cm] [CTDl,y, mGy] [DLP, mGy-cm]
Somatom Emotion Duo, Siemens
0 net [0 years] 10 0,9 46,8 426,4
1ron[1year] 10 1,4 107,8 631,4
5 net [5 years] 10 1,8 196,2 893,8
10 net [10 years] 10 2,7 372,6 82 1131,6
15 net [15years] 10 4,55* 747,25* 1344.,8
Bapocnble [Adults] 10 6* 1024,8* 1389,9
Somatom Sensation 40, Siemens
0 net [0 years] 24 0,6 31,2 353,6
1rog[1year] 24 0,9 69,3 523,6
5 net [5years] 24 1,1 119,9 7412
10 et [10 years] 24 1,5 207 08 938,4
15 net [15 years] 24 2,35* 385,85* 1115,2
Bapocnble [Adults] 24 3,25* 553,15* 1152,6

a06wwme napameTpbl ana Becex KT-ckaHepoB: HanpsikeHne Ha Tpyoke — 120 kB, Tok Tpybku — o1 200 go 600 MA, Bpemsi o6opoTa Tpybkn — 0,5 ¢, nuty — 1
[Common parameters for all CT scanners: tube voltage — 120 kV, tube current — from 200 to 600 mA, tube rotation time — 0.5 s, pitch — 1].

* 3HayeHusi CTDl,y 4 1 DLP;, NnpeactaBneHHble B nporpaMMHoM obecnedyeHnn NCICT 3.0 onist cTaHgapTHOro A03MMETPUYECKOro dpaHToma 32 CM AMaMeTpoMm

Oblnn ycpeaHeHbl no nosy ans B3pocsbix n aeteii 15 net [CTDI,, » and DLP,, values presented in the NCICT 3.0 software for a standard dosimetric phantom
with a diameter of 32 cm and averaged by gender for adults and children 15 years old].

[ns pacyeta NOrnoLweHHbIX [03 B OpraHax UCrosib3oBa-
nacb nporpamma NCICT 3.0 [3-5]. MNpw mogennpoBaHn ycno-
BuiA 06nydeHns naumerTa B NCICT 3.0 yuntbiBanach cneumdu-
Ka Mogenun Tomorpada 1 oJivHa CKaHMpoBaHus. dnvHa ckaHn-
poBaHMSI COOTBETCTBOBasla POCTY BOKCENIbHOrO daHToMa
B nporpamme NCICT: 0 net — 52 cm, 1 rog — 77 cm, 5 net —
109 cm, 10 net — 138 cm, 15 net — 161 cm (OeBodyka) u 167 cm
(Manb4uk), B3pocsble — 163 cM (keHLmHa) 1 176 cMm (MyX4u-
Ha). [lornouleHHble [03bl B OpraHax Obiiv onpeneneHb
N5 GaHTOMOB, COOTBETCTBYIOLLUMX MYXXUMHE U XKEHLLIMHE KaX-
0ol Bo3pacTHoM rpynnbl [6]. [anee nornoweHHble O03bl
B K&XK[0/ BO3PACTHOM rpynne Obinm ycpeaHeHs! Mo nosy.

OddekTBHAs [o3a onpenensanacb B COOTBETCTBUM
Cc MeToamkomn, npeacTtaeneHHon B 60 Mybnukauum MKP3 [7]
1 HPB 99/2009 °.

KoaddpurumeHTol nepexoga ot DLP k adpdekTnBHOM o3e
Oblnv onpeaeneHbl Ans Kakaor MoAenu annapara CorflacHO
BbIpaXeHuio (1) Ang cTaHAaPTHOrO OO3MMETPUHECKOro daH-
TOoMa auamMeTpoM 32 cm:

Klleff/pLp = Eeff/DLP3;, M38/(MIp-cM), (1)

roe: E.rr — apdexTviBHan [0o3a nauvieHTa COOTBETCTBYIO-
e BO3paCcTHOW rpynnbl, M3B;

DLP;, - ycpenHeHHOe Mo mosy 3HaYeHVe Mpov3BeLeHVs
[03bl Ha UIMHY CKaHMPOBaHWSA N1 CTaHAAPTHOMO AO3VMMETPU-
yeckoro paHToma 32 cm, MIp-cm (Tabn. 1).

OtoenbHO 6binn paspaboTaHbl KOADPULIMEHTEI Nepexoa OT
DLPs, kK mornoLeHHoM 0o3e B MaTke AJ1s BO3MOXHOCTU MPOrHO-
CTWNHECKOW OLIEHKM 003 B M10Ae Y 6epeMeHHbIX XeHLLUnH. Cornac-
Ho paboTe [8], NorNoLLEHHbIE A03bl B MATKE SIBASIOTCS XOPOLLUMM
3KBUBAIEHTOM MOTIOLLEHHOI A03bl SMOPUOHA UK N1oaa.

KoaddurumenTol nepexoga ot DLP k nornowieHHon fose
B MaTke Oblnn onpeaeneHbl COrnacHO BbIPAXEHMIO (2):

KHD/DLP = D/DLP32, MSB/(MrpCM), (2)

roe: D — nornoweHHas nosa B MaTtke y COOTBETCTBYIOLLEN
BO3PaCTHO rpynnbl, M3B;

DLP;, — 3Ha4eHve npon3BeneHns Ao3bl Ha 4/IMHY CKaHWPO-
BaHWsA 419 GaHTOMa B3POCON XEHLLUMHBI 1 haHTOMa NoAPOCT-
Ka >XEHCKOro noJsia Bo3pacTtHom rpynnbl 15 net, Ml p-cm.

MTorosble 3HaveHns apdeKTBHLIX 403, MOMMOLLEHHBIX 403
B MaTtke, koadpduumeHToB nepexona ot DLP k nornoiueHHom
[o3e B matke, koappuumeHToB nepexoaa ot DLP k adpdexTms-
HoIM fo3e Obinv onpeaeneHbl Kak cpeaHve 3Ha4eHnst BbIGopok
[OaHHbIX BENNYMH, MOMYYEHHBIX HA BCEX PACCMOTPEHHbIX MOAe-
NSIX annapaTos.

® MocTtaHoBneHe [MaBHOMO rocyAAPCTBEHHOMO CaHMTapHOro Bpaya PP ot 07.07.2009 N 47 «O6 yreepkaeHnn CanluH 2.6.1.2523-09» (BMecTe
¢ «HPB-99/2009. CaHluH 2.6.1.2523-09. Hopmbl pagmaumoHHoi GesonacHocTy. CaHuTapHble npaBuia M HOpMaTuBbl») (3aperncTpupoBaHo
B MuHiocTe P® 14.08.2009 N 14534). [Resolution of the Chief State Sanitary Doctor of the Russian Federation dated July 7, 2009 N 47 “On approval
of SanPiN 2.6.1.2523-09” (together with “NRB-99/2009. SanPiN 2.6.1.2523-09. Radiation safety standards. Sanitary rules and regulations”)
(Registered with the Ministry of Justice of the Russian Federation on August 14, 2009 N 14534). (In Russ.)]
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Pesynbratbi

[MornouwieHHble [03bl B MaTke, apdeKkTUBHbIE 003bl, KOID-
durumeHTbl nepexoaa ot DLPs, k addekTnBHOM [03€, a Takke
KoapdunumeHTbl nepexoga oT DLPs, K nornoweHHom [ose
B MaTke gns KT-nccnenoBaHuin BCero Tena ¢ 3axBaToM HUXKHUX
KOHEYHOCTEN NaumeHTa NnpeacTasieHbl B Tabnuue 2.

KoaddurumeHTbl nepexona ot DLPs, kK 9dpekTnBHOM [03€e U
KO3ddUumeHTel nepexoga oT DLP; K nornoweHHom [ose
B MaTke, NpeAcTaB/ieHHble B Tabnuue 2, AaHbl C yHeTOM ycpen-

HEHUSI NMapaMeTPOB CKaHMPOBaHUSA AeBaTn mogenein MIT/KT
annapatoB 1 DLPs; mexay MyXdivHamn 1 XXeHLWmHamun (ans
B3POC/bIX 1 AeTen 15-T1 ner).

BapuabensHocTb K0ahDUUMEHTOB Nepexoaa Cpean anna-
patoB Oblia Hebonbwon u coctaBuna — s KMeype 1,5%;
ons KMy o — 0,1%. BaprabenbHoCTb 3 dekTMBHBIX 03 Cpean
BCEX BO3PACTHbIX rpynn cpeay annapartoB coctasunia 25-29%.
BaprabenbHOCTL NOrMOLLEHHBIX 403 B MaTKe CPEAM annapaToB
coctasvna 28% ans geteit 15 net n 25% Ons B3poChbix.

Tabmya 2

MornoweHHble A03bl B MaTke, 3¢dPeKTUBHbIE A03bl, KO3 PrUmMeHTbl nepexoaa ot DLPs; k adpdexTnBHoM fo3e,
a Takke ko3 PpuumeHTbl nepexoaa ot DLP;; kK nornoweHHoi nose B matke ansa KT-uccnepoeaHuia Bcero tena
C 3aXBaTOM HVDKHMX KOHEYHOCTEM AJ11 Pa3HbIX BO3PACTHbIX FPYNI NauyieHTOB

[Table 2
Absorbed doses in uterus, effective doses, conversion coefficients from DLP;, to effective dose,
conversion coefficients from DLP;, to absorbed dose in uterus for CT-examinations of whole body
including lower extremities for different age groups of patients]
O6nacTsb BoapacTt naupeHTa, rogbl [Age of patient, years]
vccnenosaHns B3pocnble
[Scan areal 0-05 0,5-2 2.7 7-12 12-17 [/-F\)dults]
32 cm daHToM [32 cm fantom]
C aBTOMaTM4eckoi Moaynsiumeli cunbl Toka Tpyokn (TCM strength 0,05)
[With automatic tube current modulation (TCM strength 0,05)]
OddekTnBHas no3a, M3B* 0,26+0,07 0,56+0,14 0,90+0,23 1,72+0,48 4,42+1,27 7,28+2,04
[Effective dose, mSv*] (0,18-0,35) (0,38-0,76) (0,58 -1,26) (1,03-2,47) (2,5-6,34) (4,24-10,43)
MornolieHHas nosa B matke, MIp* _ _ _ _ 3,08+0,88 5,21%£1,30
[Absorbed dose in uterus, mGy*] (1,76 -4,41) (3,3-7,24)
KMo, M3B/(MIP-CM)** 0,0057 £ 0,0055 + 0,0048 £ 0,005+ 0,0065 = 0,0077 £
[CC.yo, MSV/(MGy-cm)**] 0,0001 0,00003 0,00002 0,00001 0,000005 0,00003
KM 05, M3B/(MITP-CM)** _ _ _ _ 0,0049 + 0,0071 +
[CCohr, MSV/(MGy-cm)**] 0,00001 0,000004
Bes aBToMaTn4ecKo MOAy AL CUSTbl TOKA TPYOKM
[Without automatic tube current modulation]
OddexTrBHas no3a, M3B* 23,74¢5,5 23,1+5,4 21,6%5,1 19,05+4,5 16,74+3,9 14,934
[Effective dose, mSv*] (17,9-29,7) (17,5-29,01) (16,3-30,7) (14,4- 27,0) (12,7-23,8) (12,2-22, 3)
MornoweHHasn nosa B matke, MIp* _ _ _ _ 11,1£2,6 9,96+2,5
[Absorbed dose in uterus, mGy*] (8,4-15,7) (7,2-12,6)
KMo, M3B/(MIP-CM)** 0,053+ 0,0349+ 0,0231+ 0,0161+ 0,0119+ 0,0104 =
[CC.yo, MSV/(MGy-cm)**] 0,0001 0,00001 0,000003 0,000003 0,00002 0,001
KMy o5, M3B/(MIP-CM)** _ _ _ _ 0,008 = 0,0072 %
[CCor, MSv/(MGy-cm)**] 0,000002 0,0012

* [aHHble NpeacTaBneHsl B popmaTte: cpeaHee 3HaveHne=SD (MMHMManbHoe 3HaYeHne — MakcumarnbHoe 3HadeHue) [Data are presented in the format: mean

valuexSD (minimum value — maximum value)].

** DaHHble NpeacTaBneHbl B dopmare: cpeaHee 3HadeHne=SD [Data are presented in the format: mean value=SD].

O6cyxaeHue

Ha pucyHke 1 npeactaBneHoO CpaBHEHME CpenHuX 3Hade-
HWU KO3 PULMEHTOB Nepexona Npv CKaHMPOBaHMM BCEro Tena
(C 3axBaTOM HWXKHUX KOHEYHOCTEW), MOJSTyYEHHbIX B OAHHOMN
paboTe A5t IPOTOKOSIOB C aBTOMATUYECKOM MOAYNsSILME CUSbl
Toka (AMCT) n 6e3 AMCT. ns cpaBHEHUs NpuBeaeHbl KOad-

duLmenTsl nepexoga u3 MY 2.6.1.3584-19° npu KT-
CKaHMPOBaHWN, OrpaHNYeHHOM BEpPXHe TpeThbto 6eapa.
KoadpdurumeHTsl nepexoga 3aBUCAT OT aBTOMATUHECKOM
Moaynaumm cunbl Toka. K ans npotokonor ¢ AMCT okaszanucb
HUXe Mo cpaBHeHMIO ¢ npoTokonamn 6e3 AMCT, ocobGeHHO
Ons neten: ana geteli Bo3pacTHol rpynnbl 0 net — B 9 pas,
ONs fetein Bo3pacTtHoW rpynnbl 1 roga — B6 pas, ansg neten

* MeTtoamueckyie ykazarvist MY 2.6.1.3584-19 "VameHeHust B MY 2.6.1.2944-19 «KOHTPOsIb 3P PEKTUBHBIX 403 06yHEHNS MALMEHTOB NPV NPOBe-
LEHNN MEOMUMHCKNX PEHTrEHONorM4eckmx nccnegosanniny. [Guidelines MU 2.6.1.3584-19 "Changes to MU 2.6.1.2944-19 "Control of effective radia-

tion doses to patients during medical x-ray examinations”. (In Russ.)].
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BO3pacTHOW rpynnbl 5 net — B 5 paas, onga noeten Bo3pacTHOM
rpynnel 10 net — B 3 pasa, Ana geteil BO3pacTHOW rpymnbl
15 net — B 2 pasa, Ans B3pOC/bIX pasnnyne He Takoe Cylle-
ctBeHHoe 1 coctaBuno 20%. MpoToKOsbl C aBTOMATUHECKOMN
CWNIOI TOKA MO3BOJISAKOT CHUXXATb MOMOLLEHHYIO JO3Y B paamo-
YYBCTBUTENbHBIX OpraHax, 4YTo MNpPUBOOUT K 3HAYUTENbHOMY
cHxeHunto KI. [na mnagwenn BO3pacTHOW KaTteropuu, rae
Habnoaanocb HanbosbLlee pasnuyme, Obino NPOBEAEHO COMOo-
CTaBfieHMe 403 B OpraHax, nosy4eHHbix B pexxume AMCT n 6e3
AMCT, onsa aToro Ao3bl B opraHax ais kaxaon mogenu KT Obl-

JIN HOPMUPOBAHbI Ha 3HayYeHust addEKTMBHbLIX 003 (puc. 2).
MpencraeneHHble Pa3bpoCk! MOrIOLLEHHbIX O3 B OpraHax, oT-
HECEHHbIX K 3P EKTUBHBIM [03aM, MO3BOJISOT OLEHUTb Kak
M3MEHSIOTCS [03bl B PaAVOHYBCTBUTESbHBIX OpraHax ¢ naMmepe-
Hrem npodnnsa 0o3bl B pexrme AMCT 1 6e3 AMCT. MNonyyeHHble
OTHOLLEHWSI AEMOHCTPUPYIOT, 4TO AMCT NpUBOAUT K CHUXKEHMIO
OTHOCUTENBHBIX MOIMOLWEHHBIX 003 B CREAyIOLMX PagvovyB-
CTBUTENbHbLIX OpraHax: TMMyC — BcpeaHeM Ha 9%, rosoBHOM
MO3r — 7%, wutoBnaHaa xenesa — 14%; nuweson — 7%,
nerkue — 7%, MONoYHas xenesa — 7%, roHagbl y My>XdmH — 15%.

Puc. 1. CpaBHeHue cpeaHux 3Ha4eHn KoapPULIMEHTOB Nepexoaa Npv CKaHMPOBaHMM BCEro Tena (C 3axXBaTOM HKHUX
KOHEYHOCTEN), MOSTYHEHHbIX B IAHHOM paboTe A1 MPOTOKOOB C aBTOMATUYECKOM Moaynsumeli cubl Toka (AMCT) n 6e3 AMCT
[Fig. 1. Comparison of the average values of conversion coefficients for whole body scanning (including lower limbs)
for protocols with automatic tube current modulation (ATCM) and without ATCM]

Puc. 2. ConocTasneHne 003 B OpraHax, nony4eHHbix B pexxvime AMCT 1 6e3 AMCT, HOPMMPOBaHHbIX
ons kaxgon mogenu KT Ha 3HaveHns 3 eKTMBHBIX 403 151 MaALLen BO3pacTHOW rpynnbl
[Fig. 2. Comparison organ doses received with ATCM and without ATCM, normalized for each CT scanner
to the values of effective doses for the younger age group]
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CpaBHeHune KIM ot DLP;, k adpdexkTnBHoM po3e ana KT-
CKaHMPOBaHWS 30Hbl BCErO Tena, OrPaHNYEHHON BEPXHEN Tpe-
Tbto 6enpa, npencrtaeneHHble B MY 2.6.1.3584-19, co 3Have-
HUSIMW, MONTYYEHHBLIMW B HacTosLelr paboTe st 30Hbl BCEero
Tena C 3axBaTOM HUMXHMX KOHeYyHocTel (puc.2) 6e3 AMCT,
rnokasasno, YTO A1 BCEX BO3PACTHbIX MPynm, 3a UCKTIOYEHNEM
HOBOPOXAEHHbIX, KIMT ans 30HbI CKaHMPOBaHWSA C 3axBaTOM
HWXKHUX KOHeuHocTel Hmke KI1, npenctaBneHHbix B MY. 310
OOBLSCHSAETCS CYLLECTBEHHBIM YBEIMYEHNEM 30HbI CKaHMpPOBa-
HUS 33 CHET A/INHBI HOT U, COOTBETCTBEHHO, YBENINMHYEHNS 3HAYE-
Hus DLP, npu ToMm, 4TO nameHeHne apdekTnBHON 003kl OyaeT
HECYLLIeCTBEHHbIM, T.K. B 000MX Clydasix BCE paavo4vyBCTBU-
TeNbHbIE OPraHbl BXOOAT B 30HY CKaHMPOBaHWs. Mcnonb3oBa-
Hrue KM mn3 MY 2.6.1.3584-19 pna KT-uccnepoBaHwuini BCero
Tena C 3axBaTOM HWKHUX KOHEYHOCTen OyaeT npuBOAUTL
K CYLLLECTBEHHOW MepeoueHKe 403 NnaumeHToB. s HOBOPOX-
OEHHbIX [OeTeil OJivHa CKaHMpOBaHuMs W  3HadeHne DLP
HE CUIbHO M3MEHSIETCH MPU 3axBaTe HWKHUX KOHEYHOCTEMN
3aCYET KOPOTKOM [JIMHbI HOr U WX MNO3ULMOHUPOBAHMS
(O-o06paszHas dhopma, KONMeHM COrHyTbl U pa3BepHYTbI HAPYXy)
N He BnusieT Ha 3HaveHune KI1. 3HadeHune K1, nonydeHHoe
B paboTe Ans 3TOM BO3PaCTHOM KaTteropun, okasanocb He3Ha-
4yuTenbHO Boilwe (B npesenax 20%), N0 CpaBHEHMIO CO 3HaYe-
Hvem KT, npeacrasneHHsiM B MY. Takoe paznnyve MoXeT 00b-
SICHATBCA pasHor metoponoruer onpenenerHns K B pasHbxX
MCCNenoBaHMsX M YHETOM Pa3HbIX MOAENEN annapaTos.

MonyyeHHble B paboTe KoahdOUUMEHTbI Nepexoia YyHuTbl-
BaloT pasHble moaenu KT-annapartoB, ncnonsbdyembix B MAT/KT
ckaHepax, U MOryT ObiTb MCMONL30BaHbI 415t OLEeHKM addek-
TUBHbIX 003 naumeHTtoB npu KT-ckaHMpoBaHUK Bcero Tena
C 3axBaToOM HDKHUX KOHEYHOCTEN npu MoT/KT-
vccnegoBaHusax. Mpy 3ToM cTouT obpalliaTth BHUMaHME Ha ak-
TBaumio pyHkumMm AMCT B npoTokone KT-CckaHnpoBaHus.

3akJilo4veHne

PaccuntaHHble k0adpduumeHTsl nepexoga ot DLPs, k no-
rMOWEHHOM #03e B matke n oT DLPs, k addexkTmBHON [o3e
ona KT-uccnenoBaHus BCEro Tesna C 3axBaTOM HVKHUX KOHeY-
HOCTell Anst pasHbIX BO3PACTHLIX FPYMN NMauMeHToB LLenecood-
pasHO MCMNOL30BaTh A5 OLUEHKN 3PDEKTUBHBIX 403 NaLMeH-
TOB W ANsi MPOrHOCTUHECKOM OLEHKM MOrIOLEHHON O03bl
B nioae y 6epeMeHHbIX XXEHLLVMH. [Mony4yeHHble KO3 PULMEHTbI
MOMyT  MCMONMb30BaTbCA MNEPCOHaNIOM  otaeneHui  M3T-
OVarHOCTUKM 718 OLEHKM 003 Yy MAaLUMEHTOB Mpy NpoBeaeHUN
CKaHMPOBaHVSA BCEro Tesna C 3aXBaTOM HWXHUX KOHEYHOCTEN, U
MOryT ObITb BK/IOYEHbI B HOPMAaTMBHO-METOOMYECKME [OKY-
MEHTbI MPU X NEPECMOTPE.

Mcnonb3oBaHve KOahOUUMEHTOB Nepexona, NpeacTas-
NeHHbIX B MY 2.6.1.3584-19, ona KT-uccnemoBaHuii Bcero
Tena (C 3axBaTOM HWDKHUX KOHEeYHocTen) OyaeT NpuBOAUTL
K CyLLeCTBEHHOW nepeoueHke 3PP eKTMBHbIX 403 MaLMEHTOB.

MonyyeHHble koaddUUMEHTLI nepexoaa Mory ObiTb UC-
Nnosib30BaHbl A1 MOAENEeN annapaToB, He PaCCMOTPEHHbIX
B JAHHOM uCCnefoBaHuy, €cnu rnapamMeTpbl CKaHMPOBaHMA
3TUX annapaTtoB CYLLECTBEHHO HEe OTNYAIOTCA OT NpeacTas-
NeHHbIX B Tabnuue 1. B nHOM cnyyae LienecoobpasHo paccym-
TaTb crneunduyeckne KoapPUUMEHTbI Nepexoaa ois onpeae-
JIEHHBIX MAPaMETPOB 1 MOAENEN annapaTos.

CBepeHus 0 INYHOM BKJIaie aBTOPOB
B pabory Hap cTaTbeil

OpyxuHuHa M.C. — paspaboTka AusaiHa nccnesoBaHus,
onpeneneHne Lenen n 3agad ncenenoBanHns, obpabotka AaH-
HbIX, HANMCcCaHue cTaTbn, 0POPMIIEHME OKOHYATENBHOrO Bapu-
aHTa cTaTby 418 Nyb6nnkaumm B XXypHaJl.

Yunura J1.A. — pa3paboTka agusainHa uccrnenoBaHus, onpe-
JeneHune ueneii n 3ajay UCCNenoBaHNs, OCYLLECTBEHNE 00-
LLero Hay4yHoOro PyKOBOACTBA WCCNedoBaHveM, obpaboTka
[aHHbIX, HanucaHue cTaTbu, OMOPMISIEHME OKOHYATENBHOIO
BapuaHTa CTaTby 4s NyenamMKaLmm B XXypHaUt.

BoposatoB A.B. — 06paboTka AaHHbIX, 06CYyXaeHMEe 1 aHa-
13 pe3ynbTatoB paboThbl, peaakums MPOMEXYTOYHOMO BapuaH-
Ta cTaTby.

ConpatoB W.B. — o6CcyxaeHne 1 aHann3 pesynbTaTtoB pa-
60Tbl, pefakLms MPOMEXYTOHHOIo BapraHTa CTaTby.

NaHTyx 3.A. — 0630p NMTEpaTypbl, peaakums NPOMeXyTou-
HOro BapmaHTa cTaTtby.

Tonkayes K.B. — 0630p nurepatypbl, peaakumst MpomMexy-
TOYHOrO BapuaHTa CTaTbu.

WNHdopmaums o koHdnnkre nHTepecos
ABTOPbI 3a9BASIOT 00 OTCYTCTBUN KOHMNKTA UHTEPECOB.
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Determination of the conversion coefficients from the dose-length product to the effective dose
for CT-examinations of the whole body including lower extremitie

Polina S. Druzhinina', Larisa A. Chipiga"**, Aleksandr V. Vodovatov'*, llya V. Soldatov’, Zoya A. Lantukh®, Kirill V. Tolkachev’

I'Saint Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service
for Surveillance of Consumer Rights Protection and Human Wellbeing, Saint Petersburg, Russia

2 A. Granov Russian Scientific Center of Radiology and Surgical Technologies, Ministry of Healthcare of the Russian Federation,
Saint Petersburg, Russia

3V. Almazov National Medical Research Center, Ministry of Healthcare of the Russian Federation, Saint Petersburg, Russia
4Saint Petersburg State Pediatric Medical University, Ministry of Healthcare of the Russian Federation, Saint Petersburg, Russia

5 Research and Practical Clinical Centre of Diagnostics and Telemedicine Technologies of Moscow Healthcare Department,
Moscow, Russia

Today in the Russian Federation, the existing method for assessing patients' effective doses during
computed tomography in the form of conversion coefficients from the dose-length product provides
for the area from the head to the upper third of the femur but does not consider the possibility of scanning
the whole body including the lower extremities. In this case, for some nosologies, the lower extremities may
be involved. The aim of the study was to develop conversion coefficients from the dose-length product
to the effective dose for whole-body computed tomography scanning including the patient’s lower extremities.
The coefficients for whole-body computed tomography scans (including the lower extremities) were
determined for a sample of computed tomography scanners that are part of positron emission tomography
combined with computed tomography devices of different models for adults and children of different age
groups. In NCICT 3.0 software absorbed organ doses were calculated taking into account the specific model
of devices and scan length. Effective doses were determined in accordance with the methodology presented
in Publication 60 of the International Commission on Radiological Protection and Radiation Safety
Standards 99/2009. Separately, conversion coefficients were developed from the dose-length product
to the absorbed dose in uterus to enable predictive assessment of doses in the fetus in pregnant women.
The study presents the average values of the received effective doses, absorbed doses in uterus and
conversion coefficients for all considered models of devices. Conversion coefficients for protocols with
automatic tube current modulation were lower compared to those for protocols without automatic tube
current modulation, especially for pediatric patients: for children with an average age of 0 years — 9 times,
for children an average age of 1 year — 6 times, for children an average age of 5 years — 5 times,
for children an average age of 10 years — 3 times, for children an average age of 15 years — 2 times;
Sor adults the difference was 20%. Comparison of the conversion coefficients from the dose-length product
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to the effective dose for computed tomographic scanning of the whole body area limited to the upper third of
the femur, presented in guidelines 2.6.1.3584-19, with the values obtained in this study for the whole body
area with the lower extremities without automatic tube current modulation showed that for all age groups,
with the exception of newborns, the conversion coefficients for the scanning area with the lower extremities
are lower than those presented in the guidelines. Using the conversion coefficients from the Guideline
2.6.1.3584-19 for whole-body computed tomography scanning with the lower extremities will lead
to a significant overestimation of patient doses. The calculated conversion coefficients from the dose-length
product to the absorbed dose in uterus and from the dose-length product to the effective dose for computed
tomography examination of the whole body with the lower extremities for different age groups of patients are
suitable for assessing the effective doses of patients and for prognostic estimates of absorbed dose in the fetus

in pregnant women.
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