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Risk assessment based on effective patient radiation doses during
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The scientific article is devoted to the actual problem of modern medicine — the exposure of the public
during multislice spiral computed tomography in the Republic of Uzbekistan. For the period 2017-2020 the
number of computed tomography procedures increased from 175000 to 375000 (by a factor of 2), there was an
increase in the collective dose from computed tomography from 987,5 to 2482,6 man-Sv (2.5 times). During
the study the patient effective doses were calculated and the risks were assessed. The research work was car-
ried out in medical institutions on CT units from different vendors. The examination protocols of 1126 adult
patients were analyzed. The patient effective doses during MSCT of various anatomical regions were calculat-
ed from the DLP value and their comparative assessment was carried out. The radiation risk assessment was
carried out on the basis of the effective dose using the nominal ICRP risk coefficients adjusted for age-related
radiosensitivity. According to the results of the studies, it was found that when examining the head area, the
effective doses of patients ranged from 1.3 = 0.3 to 1.9 = 0.2 mSyv, the neck area — from 1.3 = 0.3t0 2.4 +0.3
mSy, the chest area — from 5.3 = 0.7 t0 6.6 = 1,9 mSv, abdomen — from 7.0 = 1.0to 8.8 = 1.6 mSv, small
pelvis — from 7.8 = 1.0to 10.8 = 2.5 mSv. The lifetime risk of long-term stochastic effects for the health of a
patient from 181to 65 years old was in the range of 10-* — 10. The results of the study showed that the effective
doses differ significantly from each other depending on the anatomical area of study of the patients. A person
receives the highest doses of radiation when examining the pelvic and abdominal area, and smaller ones when
examining the head area. The difference in the values of effective doses in the study of the same anatomical
parts of the human body mainly depended on the weight of the patients, the length of the studied anatomical
area, the model of the computer tomograph.

Key words: multislice spiral computed tomography, X-ray computed tomography, medical diagnostic
radiation; radiation dose of patients, effective dose.

OueHka paguaunOHHbIX PUCKOB 061y4YeHna NnayueHToB NpU NpoBeAeHuU
MyNbTUCPE30BOM CNUpasnbHOW KOMMNbIOTEpHOU Tomorpachum Ha ocHoBe
athcpeKkTUBHBIX A03

J.A. 3apeaunos!, M.B. JIn®

' MUHUCTEPCTBO 3paBooxpaHeHus Pecnyonuku Y30ekucraH, TamkeHT, Y30eKucTaH
2enTp pa3Butust podeCcCUOHaIbHON KBATU(UKALIMN MEAULIMHCKUX pAOOTHMKOB MUHUCTEPCTBA
3npaBooxpaHeHust Pecriyonnku Y36ekucrtaH, TalkeHT, ¥Y30eKkuctaH

Hayunas cmamovs nocesuwena axmyanvHoli npoojseme co8pemMeHHOU MeOUuyUuHbl — OueHKe paouauyu-
OHHO20 PUCKA NAUUEHMO8 NPU NPOBEOCHUU MYAbMUCDE3080U CHUPANbHOLU KOMNLIHOMEPHOU momoepaduu 8
Pecnybauke Y36exucman. 3a nepuod 2017—2020 ee. koauuecmeo KOMIbIOMEPHO-MOMOPAPUHECKUX UC-
caedosanuii vipocao ¢ 175 000 do 375 000 (6 2 pasza), ébipocia u KoareKmusHas 003a om KOMNbIOMEPHOLL
momoepaguu ¢ 987,5 do 2482,6 uen.-36 (6 2,5 paza). B xode ucciedosanus 6viau paccuumansl 3ghgex-
mueHble 0036l 00AYHEeHUs NAYUeHmos U oyeHensl pucku. Hccaedosanus npogoounucy 6 MeOUyUHCKUX yu-
DedCcOeHUAX HA KOMNbIOMEPHbIX MOMOopadax pasiuuhslx mooenel. bviau npoanasuzuposansl NPOMoKoabl
obcnedosanus 1126 é3pocavix nayuenmos. Dhghexmuenvle 003bl Y NAUUEHMOE MYAbMUCPE3080U CRUPANL-
HOU KOMNOIOMEPHOL MOMOZDAPDUU PAZAUMHBIX AHAMOMUMECKUX 00Aacmell paccuumpl8aiich no 3HA4eHUI0
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DLP. 3amem nposodunace ux cpasHumenvras oueHka. QueHka paduauuoHHo2o pucka 0biia 6bINOAHEHA
Ha ocHoge 3hheKkmueHoil 003bl ¢ UCNOAB30BAHUEM HOMUHANbHBIX Kodpduyuenmos pucka MKP3. Ilo pe-
3YAbMAMam Uccae008aHull YCMaHo8AeHo, Ymo npu 00caedoeanuu 00aacmu 20108bl dpghekmusHvle 003bl
navuuenmog Haxoouaucy 6 duanazore om 1,3 £0,3 do 1,9 £ 0,2 m3s, obnacmu weu — om 1,3 = 0,3 do 2,4
+ 0,3 M3, ooaacmu epyou — om 5,3 £ 0,7 do 6,6 = 1,9 m3e, scusoma — om 7,0 £ 1,000 8,8 = 1,6 m3s,
manoeo masa — om 7,8 £ 1,0 do 10,8 + 2,5 m36. Paduayuonmwlil puck 015 300p08bs 63p0CAbIX NAUUEHNO08
om KT-ckanuposanus naxoduics é ouanasone 10-—107. Pezyaomamol uccaie0o8anus noKazai, 4mo 3g-
hexmueHble 003blL CYyUeCmeeHHo OMAUHAOMCs Opye Om Opyea 8 3aUCUMOCMU OM AHAMOMUYECKO 0baacmu
uccaedogsanus nayuenmos. Hauboavuiue 0o3vl paduayuu uenosex noayuaem npu o6caedosanuu obracmu
masa u Jcueoma, a MmeHvulue — npu 006caedosanuu obaacmu 20106bl. Paznuya 6 3navenusx sgpgpexmuerwix
003 npu Uccae008aHUU OOHUX U MEX Jice AHAMOMUHECKUX Yacmell mead 4e108eKd, 8 0CHOBHOM, 3A8Uceld Om
6eca nayuenmog, OAUHbL Uccae0yemoll AHamomMu4ecKkoil 00aacmu, modeiu KOMAbIOMEPHO20 MoMopagda.

KiioueBbie cioBa: myssmucpe306as cnupanivhas KOMNbIOMEPHAs MOMO2padus, peHmeeHO8CKUl
KomnvlomepHblil momozpag, uoHuzupyoujee uziyHenue, MeOuyUHcKoe duazHocmuyeckoe obay4erue, 003a

001y4eHUs nayueHmos, Apgexmuenas 0osa.

Introduction

In Uzbekistan, there is currently a global reassessment of the
role of methods of treatment and diagnosis of socially significant
diseases in medicine. Diagnostic medical imaging is used in 80-
90% of cases. One of the most intensively developing areas of
modern health care is X-ray diagnostics, a distinctive feature of
which is a high degree of technology, the introduction of digital
equipment and information resources for storing and transmit-
ting diagnostic images, as well as the widespread use of tomo-
graphic technologies with high visualization accuracy.

Computed tomography (CT) is an X-ray diagnostic tech-
nique that is more informative compared to general X-ray ex-
aminations. The relevance of this method also lies in the fact
that it allows you to quickly and accurately obtain information
about the status of internal organs and tissues of the human
body [1,2]. In the context of a pandemic of a new coronavirus
infection (COVID-19), multislice spiral computed tomography
(MSCT) is one of the main methods of early, primary diagnosis
of COVID-19 due to the possibility of suggesting a diagnosis
of viral pneumonia, differentiating from bacterial, and quickly
assessing the extent of lung tissue damage and the degree of
the severity of changes [3-7].

MSCT has a number of advantages compared to step-
by-step CT: improved image quality, reduced study time, in-
creased signal-to-noise ratio, and decreased patient dose
[8]. This examination is becoming more and more popular,
which leads to an increase in the contribution of this method
to the radiation exposure of the population of all age groups
[9,10]. Thus, in the 2008 report of the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR), it
was noted that in the United States between 1980 and 2006,
the annual effective dose per capita increased from 3,0 mSv
to 6,2 mSv. The exposure of the population due to medical
procedures has become comparable to the exposure from the
natural background radiation. If by 2006 the radiation expo-
sure per capita from medical diagnostic and therapeutic pro-
cedures averaged 3,1 mSy, then out of this dose 1,5 mSv falls
on computed tomography, i.e. 47,7% [11].

In Uzbekistan, the last decade has been marked by a sig-
nificant increase in funding for the procurement of medical
equipment. The equipment of medical organizations has sig-
nificantly increased not only quantitatively, but also qualita-
tively, the equipment with modern medical X-ray computed
tomographs has increased. As of the beginning of 2021, 100
CT and MSCT devices are operating in medical institutions of

Beepenve

CerogHs B Y36eknctaHe nponcxoaaT 6osblume nameHe-
HUS B NMPaKTUYECKOM 3[1paBOOXPaHEHUN, NEPEOLLEHNBAIOTCS
MEeToAbl ANArHOCTUKN U NIEYEHNUS 3HAYMMbIX 3a60eBaHWiA.
MepomumHckas Bu3yanusaums C LEeNbio AMarHOCTUKM UCMOSb-
3yetcs B 80-90% cnyyaeB. JlyyeBasi AnarHocTuka siBnseTcs
OLHUM 13 Hanbonee NHTEHCUBHO Pa3BMBAOLLMXCS HanpaB-
JIEHNI COBPEMEHHOO 3[1PaBOOXPAHEHNS, €6 OT/INYUTESIbHbIE
0COBEHHOCTU — 3TO TEXHOJIOTMYHOCTb, BHEAPEHVEe uMdpo-
BOW TEXHUKM U MHPOPMALMOHHBLIX PECYPCOB A1 XPaHEHUS
1 nepenayn n3obpaxkeHuid, a Takxe LUIMPOKOE pacnpocTpa-
HeHVe TOMorpadryecknx TEXHONOMMIA C BbICOKOW TOYHOCTbLIO
BM3yanmM3aumun.

KomnbiotepHaa Tomorpadusa (KT) — aTo guarHocTtuye-
CKMWiA METO[I, OCHOBaHHbII Ha UCMOJIb30BaHNN PEHTTEHOBCKMX
Ny4elt, Ho KOTopbI 6onee MHPOPMATUBEH, YHEM OOLLME PEHT-
reHosorMyeckne nccnefoBaHns. AKTyanbHOCTb 3TOr0 MeTO-
[a 3aKnio4yaeTcs el 1 B TOM, YTO OH MO3BOJISIET OLICTPO U
TOYHO MOJSIY4UTb MHGMOPMALMIO O COCTOSIHAM BHYTPEHHUX
OpraHoB 1 TKaHel opraHu3ma yenoseka [1, 2]. B ycnoBusix
naHOeMUN HOBOW KOPOHaBupycHoM uHbekuun (COVID-19)
MyJbTUCPE30Bas CrnvpanbHas KoMMbloTepHas Tomorpadus
(MCKT) siBnsieTcs 04HUM 13 OCHOBHBIX METOL0B PaHHEN nep-
BMYHOM gnarHoctmkn COVID-19 n3-3a BO3MOXHOCTWN yCTaHO-
BUTb ANArHo3 BMPYCHOI NHEBMOHMM, AnddepeHumpys ee o1
OakTepuanbHoOM 1 ObICTPO OLEHMBAsS CTEMEHb NOPaXeHUs ne-
rOYHOW TKaHW U CTEMNEHb BbIPAXEHHOCTU N3MEHEHUI [3-7].

MCKT mnmeeT psg npevmyLLecTB no CPaBHEHMIO C NoLa-
rosoii KT: ynyudlleHHoe kauecTBO M3006paxeHust, cokpalleHme
BPEMEHWN UCCNEN0BaHUS, NMOBbLILIEHHOE OTHOLLIEHWE CUrHan/
LyM 1 MeHbLUas ao3a ansa naupeHTa [8]. 9ToT meTon nccne-
[OBaHWsl CTaHOBMTCS Bce Gonee nonynsipHbiM, YTO MPUBO-
OVT K YBENIMYEHUIO BKIaAa 3TOr0 MeToaa B 03y 005y4eHns
HaceneHust Bcex Bo3pacTHbix rpynn [9, 10]. Tak, B oT4eTe
HayyHoro komuteta OpraHusauumn O6beamHeHHbix Hauwia
no gencteuio atomHol pagnaumm (HKOAP OOH) 3a 2008 r.
oTMeyanocsk, 4to B CoeamHeHHbix LUTatax B nepunon ¢ 1980
no 2006 r. ronoBas addexkTnBHaA 403a Ha AyLly HaceneHns
yBenuumnacs ¢ 3,0 M3B 10 6,2 M3B. O651y4eHNE HAceNeHNs B
pesynbTaTe MeanLUMHCKMX NPOLLEAyp CTano CONOCTaBUMbIM C
06/1y4eHneM OT eCTeCTBEHHOr0 paamaunoHHoro doHa. Ecnm
Kk 2006 r. nyyeBas Harpyaka Ha Aylly HaceneHus oT nevyeb-
HO-OMarHOCTMYeCKkux 1 fiedebHbIX Npoueayp cocTaBnsna B
cpegHem 3,1 m3B, TO 13 31O 003kl 1,5 M3B NpMxoaUNOCH Ha
KOMMbIOTEPHYIO TOMOrpaduto, To ectb 47,7% [11].
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the Ministry of Health of the Republic of Uzbekistan, of which
39 are in Tashkent. This has led to a large increase in the num-
ber of studies. Over the past 4 years, the number of computed
tomography procedures has increased from 175000 in 2017 to
375000 in 2020 (by a factor of 2). All this has led to a significant
increase in both individual and collective exposure doses to the
population [12,13]. These changes are shown in Figure 1.

The radiation doses of patients from diagnostic studies
and their consequences for human health have not stud-
ied enough. However, the International Commission on
Radiological Protection (ICRP) and the International Atomic
Energy Agency (IAEA) declare the postulate that even very
small dose of radiation can lead to stochastic effects [14,15].
Therefore, control and accounting of all radiation doses during
these studies is necessary. In addition, it is necessary to cal-
culate the reference diagnostic levels for all age groups when
performing research in various medical institutions [16, 17].

Research objectives

1. Calculate effective doses of patients with weight more
50 kg and age from 18 to 65 years.

2. To assess the risks of patients when performing CT
scans of various anatomical areas on multislice spiral CT
scans.

Materials and methods

Research work was carried out in medical organizaions
of the Republic of Uzbekistan on various MSCT devices:
“Brilliance iCT 256" (USA), “NeuViz 16 Essence” (China),
“Optima CT 520" (USA), “Ingenety Core 128” (China),
“Revolution Discovery CT” (USA). The tomographs involved
in the study were produced in 2016-2020, information about
them is presented in Table 1.

CTDIvol and DLP data were collected from CT protocols
of various anatomical areas of the patients. In the medical
institutions selected for the study, CT diagnostics were per-
formed mainly on patients who had an average weight (50-90
kg) and age from 18 to 65 years. Therefore, at the 1st stage
of the work, it was decided to limit the sample of patients
with such parameters. In total, data of MSCT were collected
from 1126 adult patients in the following areas of study: head,

400000

B YsbekuctaHe nocnegHee OecATUNeTME OTMevaeTcs
CYLLECTBEHHbI pOCT 06beMa GMHAHCUPOBAHUS OJ1S 3aKyMnoK
MeaMLMHCKOro obopyaoBaHus. OcHalleHne MeauLUHCKUX
YUYPEXAEHUI 3HAUYUTENIbHBIM 0OPa30M BbIPOC/IO HE TOJIbKO
KOJINYECTBEHHO, HO N KQYECTBEHHO, YBENNYNIACH OCHALLIEH-
HOCTb COBPEMEHHBIMU  MEOVUUMHCKMMU  PEHTFEHOBCKUMMU
KOMMbIOTEPHBIMK TOMOrpadamn. Mo COCTOSHMIO Ha Havano
2021 r. B MEOUUMHCKMX YYpexaeHnsax cucteMsl MuHaapasa
Pecny6nuku Y3bekuctan (PY3) dyHkumonmpytoT 100 anna-
patoB KT n MCKT, n3 Hux 39 — B . TawkeHTe. TO NpmUBENO
K PE3KOMY YBENNYEHMIO KONMYECTBA nccnenoBaHnii. 3a no-
cnegHve 4 roga KoOnnM4ecTBO MPOLEAypP KOMMbIOTEPHOM TO-
morpadum ygennymnocb co 175 000 B 2017 r. go 375 000 B
2020 r. (B 2 pasa), n B KOHEYHOM UTOre BCe 3TO NPUBENO K
3HAYUTENIbHOMY YBENIMYEHUIO KakK WHOMBUAYyasbHbIX, TaK W
KONNEKTUBHbIX 003 00ny4eHus Hacenenuns [12, 13]. JaHHble
N3MEHeHUs NpeacTaBieHbl HAa PUCYHKeE 1.

JlyyeBble Harpyskm OT AMArHOCTUHECKUX UCCRenoBaHUn
HaxoasaTcsa B npegenax Manbix fo3 (go 100 m3B), nocnen-
CTBUSI KOTOPbIX OJ19 3[40POBbS 4YesioBeka Masio U3YYeHbl.
MexayHapogHas KOMUCCUS No PagnonorM4eckon sawmre
(MKP3) peknapvpyeT NOCTynaT, YTo Aaxe CKOJlb yroAHO Ma-
nasi no3a 065y4yeHuss MOXET MPUMBECTU K CTOXaCTUYECKUM
addektam [14, 15]. [103TOMY KOHTPOJIb U Y4ET JO30BbIX HA-
rpy3oK Mpv NpoBeAeHuUn 3TUX UCCefoBaHMini HeobXoaMM.
Kpome TOro, kak cpeacTBo ONTMMU3auUM NPOBEAEHUs pa-
OMONOrMYecknx nccnenoBaHnii HEOOXoAMMO YCTAaHOBIIEHME
pedEePEHTHbIX ANArHOCTUYECKMX YPOBHEN MeAMLIMHCKOro
o0b6nyy4eHus [16, 17].

Llenb uccnepoBaHus — paccyntaTb 9OdEKTUBHbIE L03bI
06J1y4eHNS NALMEHTOB U OLEHNUTL PaVaLMOHHbIE PUCKK MPK
NPOBEAEHUN MYNLTUCPE30BOM CNMPANbHON KOMMbIOTEPHOM
TOMOrpadun B MEANLMHCKIMX ydpexaeHmax PY3.

3apgauv uccnenoBaHus

1. Paccuntatb adpdekTmBHbIE A03bl MALMEHTOB BECOM
6onee 50 kr n Bo3pacTta ot 18 0o 65 ner.

2. OueHnTb puckM NaumeHToB npu nposeneHumn KT pas-
JINYHBIX aHAaTOMUYECKMX 06nacTeil.
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Fig. 1. The trends in number of examinations and contribution to the collective dose from computed tomography in the Republic of
Uzbekistan in 2017-2020 according to reports of the Health Ministry
[Puc. 1. JuHamunka nameHeHus Yicna npoueayp 1 naMeHeHve Bkiaaa B KO/UIEKTUBHYIO 103y KOMMbIOTEPHOI ToMorpadumn B Pecnybnvke
Y36ekuncTtaH 3a nepuopn 2017-2020 rr. cornacHo otyetam MuHagpasal
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Table 1

Information about computed tomographs included in the study

[Tabnvya 1

MH¢opmauuq 0 KOMNbIOTEPHbIX Tomorpad)ax, BKJTIO4YEHHbIX B Mccnenosauue]

Ne Manufacture MSCT model Number of slices Year of manufacture
[MpownssoauTens] [Mognens MCKT] [KonunyecTtBO cpe3os] [Fon BeInyCKa]

1 «Philips» «Brilliance iCT 256» 256 2016

2 «Neusoft Medical System Co., Ltd» «NeuViz 16 Essence» 128 2017

3 «General Electric» «Optima CT 520» 128 2018

4 «Philips Medical System, Inc.» «Ingenety Core 128» 128 2019

5 «General Electric» «Revolution Discovery CT» 256 2020

neck, chest, abdomen, pelvis. Information on the number of
patients examined with a single scan of MSCT, depending on
the scan area, is given in Table 2.

To calculate the dose received by patients during MSCT,
the values of specific dosimetric indicators — CTDI and DLP
were used [18, 19].

For MSCT, the effective dose (ED) is a calculated indicator
of the DLP value. The effective dose is calculated as follows:

E =DLP x k (mSv), (1)

where: k is the dose factor for a specific anatomical area,
mSv/(mGy.cm), standardized for the DLP value in the standart
phantom.

Since there are currently no approved such methods in the
Republic of Uzbekistan, the calculation of effective doses was
carried out according to the approved methods of the Russian
Federation'2. The assessment of the mean (standard) effective
dose for a sample of patients was carried out in accordance with
ICRP Publication No. 60 [20]. The radiation risk assessment was
carried out on the basis of the effective dose value in accordance
with the approved guidelines of the Russian Federation®.

Marepuanbi 1 meTogbl

Hay4Ho-uccnepoBaTenbckas paboTta npoBoauniack B Me-
ONUMHCKKX yupexaeHusx PY3 Ha annapatax MCKT moaeneii:
«Brilliance iCT 256» (CLUA), «NeuViz 16 Essence» (Kutai),
«Optima CT 520» (CLUA), «Ingenety Core 128» (Kutan),
«Revolution Discovery CT» (CLLUA). Tomorpadsl, y4acTBOBaB-
Line B uccnenoBaHun, deinn nponsseneHsl B 2016-2020 rr.,
MHbOPMaLMA O HUX NpeacTaBneHa B Tabnuue 1.

M3 npotokonos KT-ckaHMpOBaHMIA NaLMEHTOB OblIN CO-
OpaHbl gaHHble oTHocuTenbHo CTDIvol n DLP. B MeauumHCKmx
yypexaeHusax, BblopaHHbIX 415 NPOBEeAEeHUst UCCeaoBaHUM,
KT-nmarHocTuka npoBoannack, B OCHOBHOM, NaLMeHTaMm, KO-
Topble umenu cpeaHuin sec (50-90 kr) n BospacTt ot 18 0o 65
net. Moatomy Ha 1-m aTane paboTbl ObINO PELLEHO OrpaHn-
YUTbCA BLIOOPKOW NALMEHTOB C TakMMu nNapamMeTpamu. Becero
Oblnn cobpaHbl gaHHble 0 nposeaeHn MCKT B MeaUUMHCKMX
ueHTpax y 1126 B3poc/bIx NaLUMeHToB No creayoLmmM obna-
CTSIM MCCNEeL0BaHMS: FOM0Ba, LWes, rpygHas Knetka, XMBoT,
Manblii Ta3. CeeneHms o konnyectse 00cneaoBaHHbIX naum-
E€HTOB NPV 0QHOKPaTHOM ckaHupoBaHum MCKT B 3aBMCUMMO-
CTV 0T 061aCTV CKaHMPOBaHMSA NPUBEAEHbI B Tabnuue 2.

Table 2
The number of adult patients examined on the MSCT selected for the study
[Tabnuua 2
KonuuecTeo B3pOC/bIX NALMEHTOB, 06cnenoBaHHbix Ha MCKT, BbIOpaHHbIX ANg uccnenoeaHus]
MSCT models [Mogens MCKT]
Ne Scan area — - - - - Total
[06nacTb ckaHMpoBaHMs] «Brilliance iCT ~ «NeuViz 16 «Optima CT «Ingenety <_<Revo|ut|0n [Bcero]
256» Essence» 520» Core 128» Discovery CT»
1 Head [lonoga] 35 40 39 39 37 190
2 Neck [LLes] 25 26 33 34 37 155
3 Chest [[pyoHas knetkal 80 78 83 94 81 416
4 Abdomen [XXunBoT] 44 40 38 29 37 188
5 Pelvis [Manbii Ta3] 32 34 33 36 42 177
Total [Bcero] 216 218 226 232 234 1126

MU 2.6.1.2944-11. Control of effective doses of patients for the medical X-ray examinations. Methodical instructions (in Russ.) [MY
2.6.1.2944-11. KoHTponb 9P EKTUBHBIX [03 NaLMEeHTOB NPy MEeAULMHCKMX PEHTIeHO0rM4ecknx nccnenoBaHunsx. Metoamyeckmne ykasaHus.
YTB. rmaBHbIM rOCYAapCTBEHHBIM CaHUTapHbiM Bpadom PD 19 nions 2011 1]

2MU 2.6.1.3584-19. Changes in MU 2.6.1.2944-11 «Control of effective doses of patients for the medical X-ray examinations». Methodical
instructions (in Russ.) [MY 2.6.1.3584-19. M3ameHeHna B MY 2.6.1.2944-11 «KoHTponb 3 deKTVBHBIX 403 NALMEHTOB MPU MEANLMHCKMX PEHT-
reHOJIOrMYECKMX NCCNEN0BaHMsIX». MeToamyeckmne yka3aHus. YTB. raBHbIM rOCYAapCTBEHHbIM CaHUTapHbIM BpadoM PP 30 okts6ps 2019 1]

3 MR 2.6.1 0098-15. Assessment of radiation risk of patients from diagnostic X-ray examinations. Methodical guidelines (in Russ.) [MP
2.6.1 0098-15. OueHka pagmnaumMoHHOro pUcka y NauMeHToB Npu NPOBEAEHUN PEHTIEHOPAANONOIMYECKMX UCCneaoBaHuii. MeToanyeckne
pekoMeHaauun. YTB. MaBHbIM roCyAapCTBEHHbIM CaHUTapHbIM BpadoM PO 6 anpens 2015 1]
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For statistical processing of the data, the basic methods
of descriptive statistics were used: measures of central ten-
dency and measures of variability. The arithmetic mean was
determined from the measures of the central tendency, and
the standard deviation was determined from the measures of
variability.

The distributions (samples) were checked for normal-
ity according to Kolmogorov-Smirnov and graphical anal-
ysis. The determination of significant differences between
the samples was carried out using the Mann-Whitney U test.
Statistical analysis was carried out using the statistical soft-
ware OriginPro 8.6, SPSS Statistics 17.

Results

Based on the results of the studies, the values of CTDI
and DLP were determined when conducting MSCT studies
in various medical institutions of Uzbekistan for the period
2017-2021. In Uzbekistan, specialists use the protocols rec-
ommended by the equipment manufacturer. In our studies,
we used low-dose scanning protocols that are acceptable for
solving a specific clinical task. To examine the head area in
accordance with the technical capabilities of MSCT devices,
diagnostic procedures were carried out at an average anode
voltage of the X-ray tube — 80 kV, current modulation -100
mAs, the neck area -100 kV, 100 mAs, the chest -100 kV, 80
mAs, the abdomen — 120 kV, 150 mAs, the pelvis — 110 kV, 200
mAs. CTDI and DLP details are presented in Table 3.

Table 4 shows the calculated average effective doses of
patients with standard deviations for different scan areas, de-
pending on the model of the MSCT apparatus.

When checking the distributions for normality according
to Kolmogorov-Smirnoy, the values of asymptotic significance
in the samples were less than 0.05 (p <0.05). These calcula-
tions allow us to conclude that the distribution of the samples
under consideration is asymmetric, does not obey the normal
(Gaussian) distribution law, and for the analysis it is necessary
to use nonparametric statistical criteria.

In our studies, of the methods of graphical analysis for
testing distributions for normality, box diagrams turned out

[ns pacyeTa Nnony4eHHOM A03bl NaLuneHTaMmm Nnpun npose-
neHnn MCKT npuMeHsanmch 3HavyeHns cneumduyeckmx 103u-
MeTpuyeckumx nokasatenet — CTDI v DLP [18,19].

Onsa MCKT adpdekTrBHas nosa (3/1) — 370 pacyeTHbI no-
KasaTenb OT 3HayeHus DLP. ddekTmBHas no3a paccumTbl-
BaeTCs creayoLmM 06pasom:

E = DLP x k (M3B), (1)

roe: K — 0030BbI KO3bOUUMEHT AJ19 OnpenesieHHon aHa-
ToMMYeckon obnactu, m3B/(MIP.cM), CTaHOAPTU3MPOBAH-
Hbli1 Ha 3Ha4YeHne DLP B 06pa3LoBoM paHToOMeE.

Tak kak B PY3 B HacTosLee BpemMsi OTCYTCTBYIOT YTBEPX-
[OEHHble JaHHblE METOANKN, pacyeT 9PDEKTUBHBIX 403 NPO-
BOAMJICA COIMMacHO YTBEPXAEHHbIM MeToaukam Poccuinckom
®depepaunn'-2. OueHka cpefHel (cTaHaapTHOW) abdekTuB-
HOl [03bl OJ18 BbIOOPKM MaLMeHTOB NMPOBOAMIACL B COOT-
BeTcTBMM ¢ nybnukaumeinn N260 MKP3 [20]. OueHka pagu-
AUMOHHOr0 pucka NPOBOAMSIACL HA OCHOBAHWM 3HAYEHUS
3 PeKTUBHON [,03bl B COOTBETCTBUM C YTBEPXAEHHON METO-
ankon PP3.

[na cratnctuyeckoir 06paboTkM AaHHbIX UCMOb30Ba-
JINCb OCHOBHblE METOAbl OMMCATENIbHON CTATUCTUKN: MEpbI
LEeHTpanbHOW TeHAEeHUMM U Mepbl ndMeH4mBocTn. U3 mep
LeHTpanbHOM TeHOAEHUMN ONPeaenvnn cpegHee apudmeTu-
4yeckoe, U3 Mep BapnaTUBHOCTU — CTaHAAPTHOE OTKIIOHEHNE.

PacnpepeneHns (BbIGOPKM) Ha HOPMasSIbHOCTb MPOBE-
psnu no Tecty Konmoroposa — CMupHOBa 1 rpaduyeckomy
aHanuay. OnpegeneHne 3Ha4YNMbIX Pasnnynin Mexay Belbop-
Kamu NpOBOAMNOCH C NOMOLLbIO U-kpuTtepus MaHHa — YUTHuW.
CratucTmyeckuini aHanna3 npoBOAMSICS C MCMOSb30BaHMEM
crtaTucTnyeckmx nporpamm OriginPro 8.6, SPSS Statistics 17.

Pe3ynbratbi

Mo peaynbTaTam MNPOBEAEHHbIX WCCNeaoBaHuii Obinn
onpepeneHbl 3HavyeHns CTDI n DLP npu nposeneHun MCKT-
WCCNESOBAHUIA B PasfvyHbIX JIe4ebHO-NPOdPUIaKTUIecKmnx
yupexnaeHusix Y3bekunctaHa B 2017-2021 rr. B Y36ekucTtaHe
NPVMEHSIIOT MPOTOKONbI, PEKOMEHJ0BaHHbIE MNMPOV3BOAM-
Tenem obopynoBaHus. Ona uccnefoBaHUs MCMOb30BaHbI
HU3KOJ030Bble MPOTOKOJbl CKAHWPOBAHWUS, [AOMYyCTUMbIE

Table 3

Average values with standard deviation of specific dosimetric parameters depending on the scanning area and the MSCT model

[Tabnvua 3

CpepaHue 3HauyeHus cneunduyeckmx [o3MMeTpUYEeCcKuX nokasaresneil Co CTaHAaPTHbIMU OTKJIOHEHMSIMU B 3aBUCMMOCTU OT
o6nacTtu ckaHupoBaHusa u moaenu MCKT]

«Brilliance iCT 256» «Neuviz 16 «Optima CT520»  «Ingenety Core 128» «Revolution

Scan area Essence» Discovery CT»
[O6nactb DLP, DLP, DLP, DLP, DLP,
cKaHmposaus] CTDWol, ‘ot CTDWol,  ‘c°  CTDWol,  oe  CTDhol, o CTDhol, o

mGy mGy mGy mGy mGy

cm C cm cm cm
Head I 41,0 811,7 37,5 792,8 37,7 71,7 37,0 719,3 30,1 576,5
ead [fonosa] +5 +82 +5 +97 +8 +123 +6 +108 +5,0 +113
Neck 1Ll 11,1 316,7 12,2 401,0 12,3 316,7 14,2 383,3 10,5 216,7
eck [es] +2 +55 +1 56 +2 +58 +2 +88 +2 71
Chest [[pyaHas 9,2 372,0 9,7 311,5 9,8 373,1 10,7 406,2 11,0 371,7
Knetka] +2 +38 +1 +41 +1 +48 +3 +99 +3 +83
Abd » 15,6 587,9 14,5 454,8 14,4 583,8 15,0 523,5 13,4 545,5
omen [Xueot] 43 108 +2 +65 +2 +86 +2 +78 +2 £74
Polvis Mansi 14,5 421,0 17,3 565,9 16,2 533,9 16,2 4454 14,9 472,9
elvis [Manbiii Ta3] +9 +89 +3 +139 +3 +79 +2 +93 +3 +81
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Table 4

Average values of effective doses of patients with standard deviation for different scanning areas, depending on the model
of the MSCT apparatus

[Tabnvua 4

CpepHue 3HayeHus 3G PeKTUBHbLIX [,03 NALNEHTOB CO CTaHAAPTHLIMU OTKJIOHEHUSIMU A5 Pa3NnYHbIX 06nacTeii CkaHMpoBaHUs
B 3aBUCUMOCTM OT Mmogenu annapata MCKT]

Effective dose (average * standard deviation), mSv

Scan area

[OddekTnBHan f03a (CpeaHee 3HaYeHMe + CTaHAAPTHOE OTKIOHEHNE), M3B]

[O6nacTs CKanMpOBaRMA] o nceiCT 256 NeuViz 16 Essence  Optima CT 520 '”ge”fzté Core Re"o'“ti"gfisco"ew
Head [Tonosa] 1,940,2 1,840,2 1,6£0,2 1,640,3 1,3240,3
Neck [LLles] 1,940,3 2,4+0,3 1,940,3 2,3+0,5 1,340,3
Chest [pynHas knetka] 6,3+0,7 5,3+0,7 6,3+0,8 6,6+1,9 6,4+1,8
Abdomen [Xugor] 8,8+1,6 7,0£1,0 8,8+1,3 7,8+1,0 8,0£0,9
Pelvis [Manbiii Tas] 7,8+1,0 10,8+2,5 10,1£1,5 8,5:1,9 8,0+1,5

to be the most illustrative, which reject the hypothesis about
the normality of distributions (samples). These effective dose
distribution charts are presented in Figures 2-6. Models of de-
vices are indicated on the horizontal axis, and the obtained
values of effective doses are indicated on the vertical axis.

009 peLlleHnss KOHKPETHOW KInHu4eckor 3apauv. Ona ob6-
cnepoBaHusa 06nacTy rofioBbl, YUUTLIBAsA TEXHUYECKME BO3-
MoxHocTn MCKT-annapaTtoBs, AnarHoCTUYeCcKme npouenypbl
NPOBOAMINCE NPU CPEOHEM aHOLHOM HanpPsXKEeHUN peHTre-
HoBckon Tpybku — 80 kV, mogynaumm cunbl Toka — 100 mAs,

Head
3,0
2,8
2,6
2.4 b &
. . -
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Briliance  NeuViz 16 Optima CT Ingenety  Revolution
iCT 256 Essence 520 Core 128 Discovery
CT

Fig. 2. Results of the distribution of effective doses received by patients when scanning the head area on various MSCT models
[Puc. 2. Pe3ynbtaThl pacnpeneneHms abdekTUBHbIX 403, NONYYEHHbIX NauMeHTaMum npu CKaHMPOBaHUM 061acT rofIoBbl HA Pa3INYHbIX

mopensix MCKT]
Neck
5.0 4
4.5 4
.
404 .
354 *
.
3.0 . - "
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Fig. 3. Results of the distribution of effective doses received by when scanning the neck area on various models of MSCT
[Puc. 3. Peaynbrathl pacnpeaeneHns abdeKkTUBHbIX 4,03, MOyYeHHbIX NauMeHTaMy Npy CKaHMPOBaHNM 061aCcTy LWEeW Ha Pa3nnYHbIX

mogensx MCKT]
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Fig. 4. Results of the distribution of effective doses received by patients when scanning the chest area on various models of MSCT
[Puc. 4. Peaynbtathl pacnpeaeneHns abbeKkTUBHbIX 4,03, NOMYYEeHHbIX NauyeHTaMy Npu CKaHMPOBaHUM 061aCcTU rPYAHON KNeTKM Ha
pas3nnyHbix moaensax MCKT]
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Fig. 5. Results of the distribution of effective doses received by patients when scanning the abdomen area on various models of MSCT
[Puc. 5. Peaynbrathl pacnpeneneHns ahdeKkTUBHbIX 1,03, MONYYEHHbIX NauMeHTaMm Npu CKaHMPOBaHUK 061aCTH XNBOTA HA Pa3INYHbIX

mopensix MCKT]
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Fig. 6. Results of the distribution of effective doses received by patients when scanning the pelvis area on various models of MSCT
[Puc. 6. Peaynbrathl pacnpeneneHmns addekTMBHbIX 4,03, NOyYeHHbIX NauveHTaMmm npu CKaHMpPoBaHUM 061acT1 Manoro Ta3a Ha pasfinyHbIX
mopensix MCKT]
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The radiation risks of patients were estimated based on
the values of effective doses according to MR 2.6.1.0098-15
(RF)3. The results are presented in Table 5.

Discussions

Currently, there are no typical protocols for conducting CT
examinations in Uzbekistan. Specialists of medical centers use
protocols recommended by manufacturers of CT devices. Table
3 presents the results of specific dosimetry indicators (CTDI and
DLP), which were used to calculate the effective doses of pa-
tients when scanning various anatomical areas on multislice spi-
ral computed tomographs using low-dose scanning protocols.
Table 4 shows that when examining different areas of the body
on the same tomograph, the patient receives different doses of
radiation. Person receives the highest doses of radiation when
examining the pelvic area. Such values were obtained on all
computed tomographs participating in the research, except for
the “Brilliance iCT 256" model, in which the maximum effective
dose was observed during examination of the abdominal area.
When examining the area of the abdomen, chest, neck, head, the
radiation doses received by the patients decreased accordingly.

If we consider the radiation doses received by patients
when examining the head area using various CT models, then
the minimum and maximum values of effective doses were 0,9
and 2,4 mSy, neck areas — 1,0 and 4,2 mSy, chest — 4,1 and
16,1 mSy, abdomen - 4,3 and 14,5 mSy, small pelvis — 3,9 and
17,4 mSv. The values of effective doses received by patients
during CT scanning of the same anatomical areas on different
devices differ by 2,5 — 4,5 times.

The determination of significant differences between the
samples was carried out using the nonparametric Mann-
Whitney U test. The obtained values of the asymptotic signifi-
cance in the samples are less than 0.05 (p <0.05), which indi-
cates significant differences between the samples.

To maintain image quality during MSCT scanning of peo-
ple with a larger body weight higher values of voltage or cur-

o6nactu wewn — 100 kV, 100 mAs, rpyaHoii knetkn — 100 kV, 80
mAs, xunsoTta — 120 kV, 150 mAs, manoro tasza — 110 kV, 200
mAs. CeeneHunsa o CTDI v DLP npencTtasneHsl B Tabnue 3.

B tabnuue 4 nprBeneHbl paccymnTaHHble cpegHue apdek-
TMBHbIE [03bl MALUMEHTOB CO CTAaHAAPTHLIMWU OTKIOHEHUSMU
ONs pasnuyHbix o6nacTeli CKaHMPOBaHNS B 3aBUCUMOCTM OT
mogenu annapata MCKT.

Mpun npoBepke pacnpeaeneHnini Ha HOPManbHOCTb MO
KonmoropoBy — CMUPHOBY 3Ha4YeHMs aCUMTOTMYECKON 3Ha-
ynmocTM B BblOOpkax nonyyvanuck meHee 0,05 (p<0,05).
JaHHble pacyeTbl NO3BONSIOT CAENATh BbIBOA O TOM, YTO pac-
npeaeneHne paccmMaTprBaeMblx BbIGOPOK aCMMMETPUYHOE,
He MOAYMHSETCS HopmasibHOMY (fayccoBOMy) 3akOHy pac-
npeaeneHns n Ans aHannsa HeobxoayMo UCNONb30BaTh He-
napameTpuyeckme KpUTepumn CTaTUCTUKMK.

B Hawumx mccnenoBaHusix U3 METOLOB rpaduyeckoro
aHanuMsa ansg NpoBEPKU pacnpefeneHnin Ha HOPMabHOCTb
Hanbonee nokasaTesibHbIMX 0Ka3anucb AvarpamMmbl TbloKK
(Boxplot), koTopble onpoBepPraT rMNoTeE3y 0 HOPMasnbHOCTU
pacnpegeneHunin (BbI6opok). ATn rpadukm pacnpeseneHuns
3 dEKTUBHOM [03bl NMPEeACTaB/eHbl HA pucyHkax 2-6. Mo
rOPU30HTAsIbHON OCK yKadaHbl MOLENN YCTPOMCTB, NO BEP-
TUKaNbHOW — MOsy4YeHHble 3HaYeHns addeKTUBHbIX 403. Ha
OCHOBaHMN NOJTYYEHHbIX 3HAYEHNI 3DDEKTMBHBIX 403 OLe-
HMBaNN PagMaLMOHHbIE PUCKM MALMEHTOB MpU OJHOKpaT-
HOM CKaHMpOBaHMM Ha KOMMbIOTEPHOM TOMOrpade cornac-
Ho MP 2.6.1.0098-15 (P®d)3. Pe3synbtaThl NpeacTaBfieHbl B
Tabnuue 5.

O6cyxaeHve

B HacTosee Bpems B PY3 OTCYTCTBYIOT TUNUYHbLIE MPO-
ToKONbl npoBegeHns KT-nccneposaHunin. B mMeamumHCKmX
OpraHn3aumsax UCnosb3yTCs MNPOTOKOJbl, PEKOMEHO0BAH-
Hble npounssoauTenem KT-annapatos. B Tabnuue 3 npen-
CTaBfieHbl pe3ynbTaTbl Cneunduyecknx [LO3MMETPUYECKNX
nokasarteneit (CTDI n DLP), koTopble MCMONL30BANIMChL ANS

Table 5

Radiation risks of adult patients during multislice spiral computed tomography, depending on the scanning area and the
computed tomograph model

[Tabnvua 5

PaavauvnoHHble pUCKU B3POCbIX NaLUEHTOB NPU MY/IbTUCPE30BOI CNMpasnibHOW KOMMNbIOTEPHOW TOMOrpacdumn B 3aBUCUMOCTU OT
0651acTU CKaHUPOBAHUS U MOAENN KOMMbIOTePHOro ToMmorpadal

Scan area - . «NeuViz 16 ) «Ingenety Core «Revolution
[O6nacTb ckaHMpoBaHus] Brilliance ICT 256 Essence» Optima CT 520 128» Discovery CT»
10-5-10-3 10-5-10-3 10-°-10-3 10-5-10-3 10-5-10-3

Head [lfonoga]

(very low — low)
[o4€eHb HM3KnN

(very low — low)
[o4€eHb HM3KKnI

— HU3KWI] — HU3KWIA]
10-5-10-3 10-5-10-3
Neck [LLlesi] (very low — Iov!) (very low — Iovsi)
[o4€eHb HM3KKnn [04€eHb HM3KKnIN
— HU3KWI] — HU3KWIA]
-4_10-3
Chest [IpyaHas kneTka] 104109 " (Iov\j)O
PyA (low) [H13KkKMI] o
[Hn3kwnin]
10-4-10-3
-4_10-3
Abdomen [KneoT] 10 10 . (low)
(low) [H13KkKMI] o
[Hn3kwnin]
10-4-10-3
-4_10-3
Pelvis [Manbiin Ta3] 10 10 o (low)
(low) [H¥3kniA] .
[Hn3KKnI]

(very low — low)
[04€eHb HM3KKnI
— HU3KWIA]

10-°-10-3
(very low — low)
[04€eHb HM3KKnI

(very low — low)
[o4€eHb HM3KKNI
— HU3KWIA]

10-5-10-3
(very low — low)
[04€eHb HM3KKnN

(very low — low)
[o4€eHb HM3KKnN
— HU3KWIA]

10-5-10-3
(very low — low)
[o4€eHb HM3KKnN

— HN3KWNiA] — HN3KWNIA] ~ HU3kuiA]
—4_10-3
10-4-10-3 10-4-10-° 1O(Tom:)0
(low) [HK3KMiA] (low) [Hu3KkNiA] [Hn3Kuit]
~4_10-3
10-4-10-° 10-4-10-2 10(:om:)0
(low) [HK3KMiA] (low) [Hu3KNiA] [Hn3Kuit]
-4_10-3
10-4-10-3 10-4-107° 10(I0\A:)0
(low) [Hnaknid] — (low) [Huakni] [Hu3KUY]
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rent were used, depending on the technical capabilities of
the devices, compared to patients with a lower body weight.
Accordingly, this led to an increase in specific dosimetric pa-
rameters and effective dose. The X-ray capture area is larger
in patients with larger body weight, so the effective dose is
also higher.

Figure 7 shows the positive correlation dependence of ef-
fective doses on the patient’s body weight.

One of the factors that determine the high values of ra-
diation doses for patients is the length of the scan (the size
of the anatomical region). Based on the definition of DLP, the
correlation between these parameters will also be positive. At
the next stages of our work, we plan to collect this data.

Figure 8 shows the results of the calculated mean effec-
tive doses for MSCT in comparison with similar values pre-
sented in the documents of the European Union (EU) [21], the
National Radiation Protection Board of Great Britain (NRPB)
[22] and with the proposed values of the diagnostic reference
levels (RDU) St. Petersburg Research Institute of Radiation
Hygiene (NIIRG) named after Professor P.V. Ramzaev RF
[23,24]. The results of the average effective doses received
by patients in this work are higher than in the EU, NRPB and
are comparable with the RDU RF.

The obtained values of effective doses confirm the need
for measures to optimize the radiation protection system: ac-
counting and control of patient exposure doses, control of the
justification for the appointment of CT studies, informing pa-
tients about possible radiation risks, development of CT scan-
ning protocols taking into account the specifics of the study,
annual quality control of X-ray equipment, professional devel-
opment of personnel.

pacyeta adPEeKkTMBHbIX A03 NauMeHTOB NpW CKaHMPOBaHUMU
Pa3NYHbIX aHaTOMMYEeCKUX obnacteir Ha MHOrOCPEe30BbIX
cnMpasbHbIX KOMMLIOTEPHbLIX TOMOrpadax ¢ UCrnofb30BaHn-
€M HU3KOO030BbIX MPOTOKONOB CKaHWpPOBaHus. Tabnuua 4
NMoKasbiBaeT, 4TO Mpu 0OCNeaoBaHUN Pa3INYHbIX Y4aCTKOB
Tena Ha ogHOM ToMorpade nauneHT NoayyYaeT pasHble 403bl
06ny4eHunsi. CaMble BbICOKME A03bl pagnaumm naumeHT nony-
yaeT npu obcnenoBaHn 061acT Manoro Tasa.

Takune 3Ha4eHns OblY NOyYeHbl Ha BCEX KOMMbIOTEPHbIX
ToMorpadax, y4acTBOBaBLUNX B UCCNEA0BAHNN, 32 UCKIIOYE-
Huem mogenu «Brilliance iCT 256», B KOTOPOW MakcmasbHas
addekTnBHaa no3a Habmoganack npu obcnemoBaHun 06-
nacTu xmeorTa. MNpun obcnenoBaHny 061acTu XMBOTA, rpyau,
Lewn, rosioBbl MosyyaemMble MaumeHTamy [A03bl 005y4eHns
YMEHbLLANNCB.

Ecnu paccmaTpuBath 403kl 00/1y4eHUs NaLMEHTOB, Nosy-
YyeHHble Ha pas3nnyHbix mogensx KT npu obcnenoaHumn 06-
J1TACTV rON0BbI, TO MMHUMAaJSIbHBIE U MakCKMaslbHble 3HaYeHUs!
addekTnBHbIX 103 cocTaBuam 0,9 n 2,4 m3B, obnacTu wen —
1,0 n 4,2 m38, rpyaHoi knetkn — 4,1 1 16,1 m3B, GpIOLLHOM
nonoctn — 4,3 n 14,5 m3B, manoro Tasza - 3,9 n 17,4 m3B.
3HayeHns adGEKTUBHBIX [03 MALUUEHTOB, MOMYYEeHHbIX NPy
CKaHMPOBAHUWN OJHUX U TEX Xe aHaTOMUYEeCKMx obnacTelt Ha
pasHbix mogensax MCKT, pasnuyatotes B 2,5-4,5 pasa.

OnpeneneHne 3Ha4YMMbIX pPasfnMunii mexay Bblbopkamm
NPOBOANIOCH C MOMOLLBIO HenapameTpuieckoro U-kputepus
MaHHa — YuTHuW. Tony4eHHble 3HAYeHUs aCUMNTOTUYECKON
3HayMmocTu B Bbibopkax meHbLue 0,05 (p <0,05), yto cemnae-
TENbCTBYET O 3HAYMMbIX PA3NYMNAX MeXAy Beibopkamu.

[na coxpaHeHus kayecTBa W300paxeHUss BO Bpems
MCKT-unccnenosaHuna noger ¢ 6onbliein maccon Tena uc-

16

® head [ronosa]

50-60 kg

61-70kg  71-80 kg

m neck [wes]

w chest [rpyaHas
Knetka]

®abdomen
[xusor]

m small pelvis
[manbivi Ta3]

81-90kg 91-100 kg more 100

kg

Fig. 7. An increase of the effective dose of patients radiation in depending on the increase of their weight
[Puc. 7. YBenuyeHune acpdekTMBHOM 103bl 061y4EHMsI NALMEHTOB B 3aBMCMMOCTI OT YBENNYEHNS X Beca]
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Effective dose, mSv
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[=usor]
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Fig. 8. Average values of effective doses during MSCT in comparison with similar data of the EU, NRPB, RF
[Puc. 8. CpenHue 3HayveHns apdekTnBHbIX 03 npy MCKT B cpaBHEHMM ¢ aHanornyHeiMu gadHeiMu EC, HaumoHansHoro coseta no
paaunonoruyeckon sawmte Bennkobputanum (NRPB), PO]
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Conclusions

The results of the study showed that the effective doses
differ significantly from each other depending on the anatomi-
cal area of study of the patients. A person receives the highest
doses of radiation when examining the pelvic and abdominal
area, and smaller ones when examining the head area.

The difference in the values of effective doses in the study
of the same anatomical parts of the human body mainly de-
pended on the weight of the patients, the length of the studied
anatomical area, the model of the computer tomograph.

The lifetime risk of long-term stochastic consequences
for the health of a patient from 18 to 65 years old during MSCT
examination of the head and neck area is classified as very
low (10-5 — 10-4), of the chest, abdomen, pelvis area — as
low (10-4 — 10-3). These radiation risks are related to a single
scan. In the case of double scans, the radiation risks become
low and moderate (10-3 — 3.10-3), respectively.
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[&)]

nonb3oBanucb H6onee BbICOKME 3HAYEHUS HAMPSXKEHWS UK
CWUJbl TOKA B 3aBUCKMMOCTU OT TEXHUYECKUX BO3MOXHOCTEN
KT-annapaTos, 4eM 415 NaLMEHTOB C MEHbLLE MacCom Tena.
COOTBETCTBEHHO, 3TO MPUBOAMAO K YBENYEHMIO CMeuu-
buryecknx O3MMETPUYECKNX NokasaTenen n addeKTUBHON
003bl. [lornoweHHas no3a NofHbIX NI0AEN Bbille 3a CyeT
GonbLUei Nnowaan 3axsara PEHTIEHOBCKMX Jly4eil, YTO Tak-
Xe BAVANO0 Ha yBennyeHne ap@ekTMBHON [03bI.

Ha pucyHke 7 nokaszaHa MONoXuTeNbHas KOppensum-
OHHasi 3aBUCMMOCTb 3(P@PEKTUBHbIX L03 OT Macchl Tena
nauveHTa.

OpnHuM 13 $HakTopoB, 06YCNOBANBAIOLLNX BLICOKME 3HA-
YyeHust 103 06/Ty4eHNS NALMEHTOB, SBNSETCS ANMHA CKaHMPO-
BaHUA (pa3Mep aHaToMuyeckol obnacTtu). Mcxons ns onpe-
neneHuns DLP, koppensumoHHas 3aBUCMMOCTb MeXAay 3TUMU
nokasarensamu 6yaeT Takke NONoXUTENbHON. Ha cneaytoLmx
aTanax paboTbl Mbl NaHMpyem c60op STUX AaHHbIX.

Ha pucyHke 8 nprBeneHbl pe3ynbTaThl pacyeTa CpeaHux
addekTnBHbIX NaLmeHToB npu nposeaeHnn MCKT B cpaBHe-
HUW C aHaNOTMYHBIMY 3HAYEeHUAMU, NPeACTaBEHHbIMN B A0-
kymeHTax EBponeiickoro Coto3a (EC) [21], HaunoHanbHoro
coBeTa MO paauonornyeckuii 3awmte BenukobputaHum
(NRPB) [22] n ¢ npepnaraembiMuy 3Ha4EHUSIMU pedEPEHTHbBIX
avarHoctudeckmx yposHelt (PAY) CaxkT-lNeTepbyprckoro
Hay4yHO-UCCNeafoBaTebCkoro MHCTUTYTa PaanaumMoOHHON -
rnexsl (HUWPT) um. npodeccopa MN.B. Pam3aesa [23, 24].

Pesynbtathl cpefHuX 3dEKTUBHbIX [03, MNOSYYEHHbIX
nauneHTamm B aTol paborte, Bbille, 4em B EC, HPIMB n cons-
MepuMbl ¢ POY PO.

MonyyeHHble 3Ha4YeHns abdEKTUBHBIX 403 NOATBEPXK-
[aloT Heob6XooMMOCTb MPOBELEHUST MEPONPUATUIA MO
ONTUMMU3auUN CUCTEMbI PagnauMOHHON 3alUmUTbl: y4eT U1
KOHTPOJIb [03 00My4YeHMs NaunMeHTOB, KOHTPOJb 000CHO-
BaHHOCTM HasHaveHus MCKT-uccnegoBaHwuii, nHAMBMAOY-
aNbHbIV NOAXOA K KaXA0MY NauneHTy, "HOGOPMUPOBAHNE O
BO3MOXHbIX painaLMOHHbIX pUCKax, pa3paboTka NpoToKo-
noB KT-ckaHnpoBaHus ¢ y4eTom crneundukn nccneposa-
HWUS 1 C MEHbLUEN [,03011 0ONYYEeHNS, eXEroHbli KOHTPOb
KayecTBa PEHTreHOBCKOro 000pyaoBaHWS, MOBbILEHNE
KBanudukaumm nepcoHana.

3akno4eHue

PesynbTathl nccnenosaHusa nokasanu, 410 3G heKTUBHbIE
[003bl CYLLIECTBEHHO OTAIMYAIOTCA APYr OT Apyra B 3aBUCKMMO-
CTU OT aHaTOMMWYEeCKOl 061acTV NCCNenoBaHNs NauyeHTOB.
Hanbonblune go3bl 06aydeHust YenoBek nosydaet npu ob-
cnefoBaHvm o6nacTu Tas3a u XMBOTA, a MEHbLUNE — Npy 06-
cnefoBaHum 061acTu ronosbl.

PasHuua B 3Ha4eHUsAX apPeKTUBHbIX J03 NPU UCCeao-
BaHUW OAHMX U TEX XEe aHAaTOMUYEeCKMx obnacTell Tena yesno-
BEKa, B OCHOBHOM, 3aBUCENa 0T BeCa NAUMEHTOB, AJIMHbI CKa-
HUPOBaAHHOWM 06N1acTn, MOAESIN KOMIMbIOTEPHOIO TOMOrpada.

MOXM3HEHHbIA PUCK OTAANEHHbIX CTOXaCTUYECKMX MO-
cnepcTBuiA oNa 340pO0Bba MaumeHTa ot 18 o 65 net npu
MCKT o6nacTtu ronosbl 1 wen knaccuduumpyeTcst Kak 04eHb
HU3KKMin (10-5-10*), rpyoHON KNEeTKK, XUBOTA, Masioro Tasa —
HU3knin (104-103). BT pagrauMoHHbIE PUCKU CBSI3aHbl C
OAHWM CKaHmpoBaHueM. pn 4BOMHOM CKaHMPOBaHUM paau-
ALLMOHHBIE PUCKM CTAHOBSTCS HU3KMMU U yMepPeHHbIMU (103 -
3,10%) cOOTBETCTBEHHO.
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