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BO3MOMKHOCTH CHUMKEHUA NY4EBOI Harpy3Ku ke

NpU NpoBeAeHMU KOMNbIOTEpPHOU TOMOrpadum
ANA OLEHKU U3SMEHEHUMU B NErKUX, XapaKTepHbIX
ana COVID-19: ucnonb3oBaHue aganTMBHOM
CTaTUCTUYECKOWU UTEPaTUBHOMU PEKOHCTPYKL UM

[.A. ®unatosa, B.E. CuhmupiH, E.A. MepumnHa

MocKOBCKMI rocyaapcTBeHHbIA yHUBepcUTeT UMeHn M.B. JloMoHocoBa, MockBa, Poccuiickan Depepauus

AHHOTALNA

06ocHosaHue. bonblumHcTBO naumenTos ¢ COVID-19 Bo BpeMA rocnutanu3aumm NpOXoAWUT MHOIOKpPaTHble BU3yanu-
3aLMoHHbIe 06CNef0BaHUA, KyMYNATUBHBIA 3QGEKT KOTOPbIX MOMKET 3HAUYMTENBHO YBENMYMBATL 06LLYI0 [03Y MOYYEHHO-
ro obnyyeHuA. IPdeKTMBHAA 0033 06MYUYEHNA MOXKET ObITb CHUKEHA 33 CYET YMEHBLUEHWA TOKA U HaMpAMEHWUA PeHTre-
HOBCKOM TPY6KM, YTO, OQJHAKO, CHUMKAET KauyecTBO M306pareHns. Bo3MOKHbLIM peLueHWeM 3Tor NpobneMbl MOXKET cTaTb
BHepEHWE TEXHONOMMM afjanTUBHOW CTAaTUCTUYECKOW UTEPALMOHHOM PEKOHCTPYKLMM «CbIpbIX AaHHbIX» KOMMbIOTEPHOM
Tomorpadum (KT) — Adaptive Statistical Iterative Reconstruction (ASIR). B nocnegHee BpeMA B nuTepaType NOABUAKCH
ceefieHns 06 appeKrTMBHOCTM HM3Komo3Hoi KT (HOKT) B amarHoctmke COVID-19.

Llene — aHanu3 KayecTBa W auarHoctuyeckon LeHHoct HOKT-n3o06pameHnin nérkux nocne NpUMeHeHUsA UTepaTuB-
HOr0 anropuT™Ma 06paboTKK; OLLeHKa BO3MOXKHOCTM CHUMKEHMA Ny4eBOM Harpy3KM Ha naumeHTa npu anarHoctuke COVID-19.

Mamepuan u Memodsbl. B npocneKTMBHOM MCCNeO0BaHUM MPUHANM Y4acTWe NauMeHTbl, MPOXOAMBLUME CTaLMOHap-
Hoe neyeHne B MHPeKumoHHoM otgenednn MHOL MIY um. M.B. JlomoHocoBa. WccnegoBanua KT BbinosHAAMCL Npu no-
CTYMNEHWUM W BbIMWCKE; B NEPUO FOCMMTaNMU3aLMM UX NOBTOPANM MO Mepe KIAMHWUYecKon HeobxoammocTu. Mpu nepeoM
UCCNefoBaHNM MCMONb30BaNCsA CTaHAapTHLIM NpoToKon KT ¢ HanpskeHWeM Toka Ha Tpybke 120 KB 1 aBTOMaTU4YeCcKUM
MOLYNMPOBaHUEM CUMbl TOKa B Auana3oHe 200-400 mA, npu nosTtopHbix KT npuMensnu npotokon HOKT ¢ yMeHbLueH-
HbIMM NapaMeTpaMy HanpsaxeHua Toka Ha Tpybre (100 unm 110 KB) n aBTOMaTMYeCKoW MogynsLMen ToKa B Auana3oHe
40-120 mA. [Ins oueHK auarHoctudeckom ueHHocT HOKT no cpaBHeHwio co ctaHaapTHow KT 6bino npoBeieHo aHKeTu-
pOBaHWe Cpeam Bpayeit oTaeneHusa nyqeBoi auarHocTuku MHOL MIY. AHKeTa BKnlovana B cebA CpaBHUTENbHYI0 XapaK-
TEPUCTMKY ABYX METOAMK NpU BbIABMIEHNM TaKMX NaTONOrMYECKMX NMPOLECCOB, KaK YMIOTHEHWE NErOYHOM TKaHW No TUny
MaToBOr0 CTEKa, YNAOTHEHWE MO TUMY MaTOBOMO CTEKNA C PETUKYNAPHBIMUA M3MEHEHUAMM, Y4aCTKM KOHCONUAALMM NEMOY-
HOWM TKaHu, NuMdageHonaTuA.

Pesynomamel. B uccnepoBaHum npuHAn yyactve 151 nauumeHT; cpegHuin Bo3pact 58+14,2 roga; 53,6% MymuuH.
Mpv HOKT B cpaBHeHuu co cTanaapTHon KT nyyeBan Harpy3ska CHUXKanacb B cpegHeM B 2,96 pa3sa, KOMNblOTEPHO-TOMOrpa-
Puueckuin nugekc possl (CTDI) — B 2,6 pasa, cpepHaAn nornowwérHan fo3sa (DLP) — B 3,1 pasa, cuna ToKa Ha Tpybke —
B 1,83 pasa, HanpseHWe Ha Tpybre — B 1,2 pa3a. lofy4eHHble aHKeTHble AaHHble CBUAETENLCTBYIOT O TOM, YTO NpW Npo-
BegeHnn HOKT adpeKTMBHOCTL BbIABNEHNA OCHOBHBIX NPU3HAKOB BUPYCHOW MHEBMOHWUM M OLIEHKW JMHAaMUKW COCTOAHUA
nauueHTa CyLLeCTBEHHO He MeHAETCA Mo cpaBHeHuio ¢ KT, npoBeAEHHOM No cTaHAApTHOMY MPOTOKONY.

3aknoyenue. Pe3ynbTatbl cpaBHeHUA cTaHaapTHoM u HOKT meMoHCTpMpyloT OTCYTCTBME 3HAUMMBbIX NOTEpPb AMarHo-
CTMYECKON MHDOPMALMKM U KayecTBa NP CHUKEHWUM NY4YEBONM Harpy3ku. Takum obpasom, HOKT rpynHoi Knetku Mowet
MCNOMb30BaTLCA B PYTUHHOM NpaKTUKe 4N1A ycnewHon guardoctvkm COVID-19.

Knwouesble cnosa: COVID-19; HOKT; nérkue; nydesan Harpyska; SARS-CoV-2.
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Opportunities to reduce the radiation exposure
during computed tomography to assess the changes
in the lungs in patients with COVID-19:

use of adaptive statistical iterative reconstruction

Daria A. Filatova, Valentin E. Sinitsin, Elena A. Mershina

Lomonosov Moscow State University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Several COVID-19 patients are subjected to multiple imaging examinations during hospitalization, the
cumulative effect of which can significantly increase the total dose of radiation received. The effective radiation dose can be
reduced by lowering the current and voltage of the X-ray tube, but this reduces image quality. One possible solution is to use
adaptive statistical iterative reconstruction technology on the «raw» CT data. Recently, data on the efficacy of low-dose CT
(LDCT) in the diagnosis of COVID-19 have appeared in the literature.

AIM: To analyze the quality and diagnostic value of LDCT images of the lungs after applying an iterative processing algo-
rithm and to assess the possibility of reducing the radiation load on the patient when diagnosing COVID-19.

MATERIALS AND METHODS: Patients from the Infectious Diseases Department of the Moscow State University Hospital
participated in the prospective study. CT examinations were performed at the time of patient admission and discharge and
were repeated as needed during hospitalization. In the first study, a standard CT protocol with a tube voltage of 120 kV and
automatic current modulation in the range of 200-400 mA was used; in repeated CT scans, the LDKT protocol was used with
reduced tube voltage parameters (100 or 110 kV) and automatic current modulation in the range of 40-120 mA. To assess
the diagnostic value of LDCT in comparison with standard CT, a survey was conducted among doctors from the Department
of Radiation Diagnostics at Moscow State University Hospital. The questionnaire included a comparison of the two methods
for identifying the following pathological processes: «ground-glass» opacities, compaction of the lung tissue with reticular
changes, areas of lung tissue consolidation, and lymphadenopathy.

RESULTS: The study included 151 patients. The average age was 58+14.2 years, with men accounting for 53.6% of the
population. During LDCT the radiation load was reduced by 2.96 times on average, CTDI by 2.6 times, DLP by 3.1 times, the
current on the tube by 1.83 times, and the voltage on the tube by 1.2 times. The results indicate that the effectiveness of de-
tecting the main signs of viral pneumonia and assessing the dynamics of the patient’s condition does not differ significantly
from CT performed according to the standard protocol.

CONCLUSIONS: The results of a comparison of standard and low-dose CT show that there is no significant loss of diag-
nostic information and image quality as the radiation load is reduced. Thus, chest LDCT can be used to successfully diagnose
COVID-19 in routine practice.

Keywords: COVID-19; X-ray computed tomography; lung; radiation protection; SARS-CoV-2.
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