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COVID-19: YTO HEOBXOAMMO 3HATH PEHTTEHOJIOL'Y

KT-KAPTUHA KOPOHABUPYCHOW BOAE3HU: PE3YABTATbI MO UTOTAM PABOTbI
COVID-LLEHTPA HA BA3E HMUL, KAPAUOAOTUUN

YcTioxkannH AB.T, BeabkmHa M.B.1, TamaH C.ALT,
LLapua M.A.12, TepHoBom C.K.12

eJIb uccjieIoBaHus. PeTpPOCIIEKTHBHO MpoaHasu3upoBaTh KT-uzobpaxkeHus Ima-
IIMEHTOB, BBIIIOAHEHHBIE 3a IIOAYTOpaMeCddHBIH mnepuoa pabotsl COVID-menTpa
Ha 6a3e HMUII KapaHuoAOTHH, OLPEAEAUTH YACTOTY BCTPEUYAEMOCTH Hamboaee TH-
IUYHBIX CUMIITOMOB BHPYCHOH ITHEBMOHUH.

Marepuasnsr u meToasl. B uccaeqoBanve BKAIOYEHO 746 nanueHToOB (398 MysK4YWH U
348 xeHIuH, Bo3pacT 61+15 aet), rocnuTasu3upoBauHbeix B COVID-nienTp Ha 6aze HMUILL
Kapauoasoruu ¢ 14 ampeas o 31 mag 2020 roga ¢ IOATBEPXKIAECHHBIM AUArHO30M HAU II0L0-
3peHHeM Ha HaAudue HOBOH KopoHaBupycHoil nH@ekimuu (COVID-19). Bcem nanumeHTaM BBI-
TIOAHSIAACh KoMObioTepHasa ToMorpadusa (KT) mpu moctynaeHuu, au6o ecan KT Obira caesana
aMbyAaTOPHO HAa JOTOCIUTAABHOM 3Talle, TO B TeueHHe 2-3 qHeM IocAe TOCITUTAAN3aITHH.

Pesynbrater. ¥ 98 nmanuentoB (13%) mpu nmepBuyHOM uccaemoBanuu KT orcyrcrBO-
BaAu WH(PUABTPATHUBHBIE HU3MEHEHUS [0 THUILy «MaTOBOIO CTE€KAa», U3 HUX y 18 manmueHTOB
(18%) ykazaHHBIEe M3MEHEHUSs IIOSBUANCH IIPHU IIOBTOPHOM HCCAE€NOBaHUHU. Y 637 malyieHToB
UH(UABTPATHUBHBIE U3MEHEHH II0 THILYy «MaTOBOI'O0 CTE€KAa» OBIAM ABYCTOPOHHUMH, AUOO OJ-
HOCTOPOHHHMHM B HECKOABKHX MOASX, UTO PACIlEHHBAAOCH KaK BBICOKasd BEPOATHOCTH HaAU-
4Hsdg HOBOH KOPOHABHUPYCHOM HMH(EKIHU. Aerkasl CTEleHb ITopaskeHUs Halbamomasack y 164
anueHToB (26%), cpeaHss creneHb — y 261 manueHTa (41%), Taxkeaas — y 164 (26%), Kpu-
THYecKad — y 48 (8%). YroalmeHHss BHYTPH- M MEXKIOABKOBOTO HMHTEPCTHIHS II0 THILY «0y-
ABIZKHOUM MOCTOBO» ObIAH BBIIBAEHBI y 139 marmueHTOB (22%) B 3T0# I'pyIiIle, y9acTKH KOHCO-
AMAUN HabAmasuch y 347 nmanueHToB (54%), peTUKyAdpHble n3MeHeHUd — y 232 (36%).
2KMIKOCTE B IIAEBPAABHBIX IIOAOCTSX Oblaa oTMedeHa B 89 caydaax (14%), yBeandeHHe BHYT-
PUTPYOHBIX AUM(MPATHIECKUX Y3A0B — B 69 (11%).

BreiBoari. KT gBasgercs ObICTPBIM BBICOKOUYBCTBUTEABHBIM TECTOM, IT03BOASIOIIUM B
YCAOBHUSIX 3MUAEMUHN OIEPATHBHO IIOAYYHUTH BaXKHYIO JUATHOCTHYECKYIO HH(POPMAIIHUIO, HE0O-
XOMUMYIO JIASl IIOCTAHOBKH AHATHO3a U OLIEHKH TSXKECTH 3a00AeBaHUS, YTO MMeEeT pelrarolee
3Ha4YeHHe, KaK [IAS CBOEBPEMEHHOTO Ha3HAYEHUS AC€UYEHUs, TaK U [Ad IIpepbIBaHUS JIIHIe-
MHYECKOI'0 IIpoliecca.
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CT FINDINGS OF CORONAVIRUS DISEASE: RESULTS BY EXPERIENCE OF THE
COVID-CENTER IN THE NATIONAL MEDICAL RESEARCH
CENTER OF CARDIOLOGY

Dmitry Ustyuzhanin?, Mikhail Belkind!, Svetlana Gaman!,
Merab Shariya'?, Sergey Ternovoy!2

urpose. To retrospectively analyze lung CT images from the COVID-Center in the
National Medical Research Center of Cardiology (Moscow, Russia), to evaluate the
most typical symptoms of viral pneumonia.

Materials and methods. The study included 746 patients (398 men and 348 women,
age 61£15 years) admitted to the COVID-Center from April 14 to May 31, 2020 with a con-
firmed diagnosis or suspicion of a new coronavirus infection (COVID-19). All patients un-
derwent computed tomography (CT) upon admission, or within 2-3 days after hospitalization
if CT was performed at the pre-hospital stage.

Results. 98 patients (13%) had no ground-glass opacity (GGO) in the lung on the ini-
tial CT study, of which 18 patients (18%) had these changes during the second study. In
637 patients, GGO infiltration was bilateral or unilateral in several parts, which was consid-
ered as a high probability of a new coronavirus infection. Mild lesions were observed in 164
patients (26%), medium in 261 patients (41%), severe in 164 (26%), and critical in 48 (8%).
Crazy-paving pattern was detected in 139 patients (22%) in this group, areas of consolida-
tion were observed in 347 patients (54%), reticular pattern in 232 (36%). Pleural effusion
was seen in 89 cases (14%), intra-thoracic lymph nodes enlargement in 69 (11%).

Conclusions. CT is a fast, highly sensitive test that allows you to obtain important
diagnostic information necessary for diagnosis and assessment of the severity of the disease,
which is crucial both for choosing of treatment strategy and for overcoming the epidemic
process.

Keywords: COVID-19, coronavirus infection, computed tomography, CT of the lungs,
viral pneumonia, ground-glass opacity, consolidation, crazy-paving pattern, reticular pat-
tern.
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oBag  KOpPOHaBUpPYCHAs  UHQEKITUI 408 TpIC. C™MepTeli [1].
COVID-19, BbI3bIBaeMasd BHUPYCOM BupycHasa IHEBMOHHS — OOHO U3 Hamboaee

SARS-CoV-2 u oxBaTHUBIIIad BECh 3€M-

HO# mIap, cTasa Cepbe3HOU ITpPobAeMOit

MupoBoro Macirraba. Bricokaa kKoHTa-
THO3HOCTb BHUpyCa, OTCyTCTBHE HAU HE3HAYUTEAD-
HOCTb KAMHHWYECKHX IIPOSIBACHHH y IIOAOBHHBI 3a-
0OAEBIIMX M CAOKHOCTH AabOpaTOPHOM aHarHo-
CTHUKH, BCErO 3a HECKOABKO MECHIIEB IIPHBEAH K
ITHPOKOMY PacIpOCTPaHEHHIO BHpyca BO MHOT'HX
CTpaHax, BbI3BaBIIEMY CYIIECTBEHHYIO II€PETPY3KY
CHUCTEM 3ApPaBOOXPaHEHHUd, YTO, HaApPdady C OTCYyT-
CTBUEM YETKHUX 3(P(PEKTHUBHBIX IIPOTOKOAOB A€de-
HHsSI, CTAAO HPHUYHMHON BBICOKOM AeTaabHOCTH. Ha
ceropuanrHui aeub (10 mrora 2020 r.) B mupe 3a-
peructpupoBaHo Goaee 7,14 MAH. 3a00AEBIIHUX U
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pacIpoCTPaHEHHBIX U IIOTEHIIMAABPHO OIIACHBIX Ba-
PHUAHTOB Te€4YEeHHUd HOBOM KOPOHaBUPYCHON HH-
dexkrmu [2]. U3MeHEHNS B AETKHX ABASIOTCS CAE[-
CTBHEM KaK HEIIOCPEACTBEHHOIO IIOPaKEHHUHA BH-
PyCOM aABBEOIIUTOB, TaK MU PEAKLUH HMMYHHOH
CHCTEMBI OPraHH3Ma, 3aKAIOYarollelicsa B aKTHBa-
UK IUTOKHWHOBOI'O 3B€HA UMMYHHOT'O OTBeTa (4a-
CTO HEKOHTPOAUPYEMOH — «IIUTOKUHOBBIY IITOPM»),
IPHUBOAAIIETO K CHCTEMHBIM HapPYIIEHUSIM MHKPO-
LUPKYAAIITMA M OKCCYAATUBHONM BOCIIAAUTEABHOM
peaknuy, KOTOPhIE 3aXBaThIBAIOT KaK AETKHE, TaK
u apyrue opraHbel [3]. CBoeBpEMEHHOCTH AHUATHO-
CTUKHU MOaHHOro ocAoxkHeHuda COVID-19 aexxut B
OCHOBE YCHEIITHOTO ACYEHUH.
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KomnrerorepHas ToMorpadusa SBASIETCH «30-
AOTBIM» CTAQHOAPTOM OUATHOCTUKHU IIOPAZKEHUS
AETKUX, B TOM YHCA€ U TIPU BUPYCHBIX ITHEBMOHU-
ax [4, 5]. UccaeqoBaHme TO3BOASET BBIIBUTDH JazKe
MHUHUMAaAbHBIE U3MEHEHUS B AETKHX, OIIEHUTDL IU-
HaMHUKY TedeHHUsI 60Ae3HU, CBOEBPEMEHHO BBIIBUTD
Pa3BUBAIOIIIMECST OCAOXKHEHHUS, YUTO CIIOCOOCTBYET
BbIOOpPY GoAee ameKBaTHOM TAKTHKH BEAECHUS ma-
mueHToB. OgHaKo ToyHyI0 poab MCKT B KadyectBe
HMHCTPYMEHTA CKPHUHHHTA ¥ [JUATHOCTUKH IIPU
COVID-19 emie npeacTOUT BbIICHUTD.

IMens ucciemosaumsa.

PerpocniekTvBHO mnpoaHasu3upoBaTb KT-
U300pakeHUsI MTallUeHTORB, BBIITOAHEHHBIE 3a IIOAY-
TOpaMecsa4dHbI# Tepuon BpeMeHu paborel COVID-
neHtpa Ha 6aze HMUILL KapauoAOTHH, OIIPEaEeAUTD
YacTOTy BCTPEYaeMOCTH Haubosee TUITHIHBIX
CHUMIITOMOB BUPYCHOH ITHEBMOHHWH.

Marepuaibl U METOObI.

B unccaemoBaHue BKAIOUEHO 746 ITAIlUMEHTOB,
rocnuTaansupoBaHubix B COVID-11ieHTp Ha 6ase
HMUII kapauoasoruu ¢ 14 ampeas o 31 maa 2020
roma C TOATBEPXKAEHHBIM MOHATrHO30M HAW TIOJI0-
3peHreM Ha HaAWYHe HOBOM KOPOHABUPYCHOM WH-
dekmu (COVID-19). Cpenu maimeHTOB OBIAO CO-
IIOCTaBUMOE KOAMYECTBO MYXKYMH U KeHIIUH (398
u 348 4YeAOBEK), BO3PACT MAIlMEeHTOB HAXOVUACH B
nuaria3zoHe oT 18 mo 94 aer, cpenHee 3HAYEHUE
cocTaBUuAO 61115 aer. BeceMm marmeHTaM BBIIIOAHH-
Aacky KommbloTepHas Tomorpadus (KT) mpu mo-
CTyIA€HUH, AU00 B caydae, korga KT Oniaa cmeaa-
Ha aMOyAaTOpPHO Ha JOTOCIUTAABHOM 3Tarle, TO B
TedyeHrne 2-3 [JHEM IIoCAe TOoCIOUTaAM3alluu. 3a
BpeMda cranmuoHapHoro AedeHuss KT BbIToAHSAACH
IOBTOPHO IO Mepe KAWHHYECKOH HeOOXOIUMOCTHU
IAS OLIEHKM AUHAMHUKH HM3MEHEHHH B AETKHX Ha
¢oHE TPOBOAUMOTO ACUEHUS.

IIporokos KoMIIBIOTE PHOI TOMOrpaduu.

KT BBIITOAHSIAACE B CTAHIAPTHOM ITOAOKEHUH
A€¥Ka Ha COHHE HPU 3aZlepKKe AbIXaHUd Ha TOMO-
rpacge Toshiba Aquilion 640. UccaenoBaHme mpo-
BOIUAOCH OT BEPXHEH arepTypbl TPYAHON KAETKU
[0 HUXKHEro Kpas pebepHoii nyru, 6e3 BBeAeHUS
KOHTpAacTHoro npenapara. ToammHa cpesda 1,0 MM,
IPOMEXKyTOK Mexay cpesamu 1,0 MM, HamIpske-
HHe ToKa Ha TpyOke 120 kB, cuaa Toka 150 MA.

Nurepnperanusa naodopaskeHui.

Omenka w300pakeHuil BBIIMOAHAAACH Ha
CIIEIMaAM3UPOBaHHON paboueit craniuu Vitrea.
Kaskmoe mccaeqoBaHHE IIPOCMATPUBAAOCH [IBYMS
BpadyaMHU-PEHTTEHOAOTAMH CO CTaxXkKeM paboTbl B
AyUeBOM OUarHOCTHKe He MeHee 15 aeT. B cayuae
PacXoKAeHUsT MHEHHWH, UCCAeJOBAaHUE aHAAU3UPO-
BaAOCh BCEMHU aBTOPaAMH [0 AOCTHXKEHUS KOHCEH-
cyca.

Nzobpaxkenusa KT orneHuBaauCh HaA IIpeaMeET
BBISIBAEHUS CAEAYIOIIHUX CHUMIITOMOB: HH(UABTpA-
TUBHbIE W3MEHEHUS I10 THIIy «MaTOBOTO CTEKAay,
YTOAIIIEHUST MEXKIOABKOBBIX II€PETOPOMAOK II0 THUILY
«OYABIZKHOM MOCTOBOM», HaAAWYHUE KOHCOAHIAIIUU
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AETOYHOH IapeHXUMbI, obpazoBaHue (PUOPO3HBIX
PETHKYAIPHBIX H3MeHeHHH. Takske OILl€HHMBaAOCH
yBEAHMYE€HHE BHYTPUIPYAHBIX AUMMPaTHYECKUX y3-
AOB U CKOIIA€HHE KHUIKOCTHU B IIA€BPAABHBIX IIOAO-
cTax. KoanyecTBO y4acTKOB YIIAOTHEHUS AETOYHOH
HapeHXUMBI OIIEHUBAAOCH Kak 0, 1, 2, 3 u Goaee. ¥
KasKJoro IMallMeHTa CYUTAAOCh KOAWYECTBO IIopa-
KEHHBIX CEI'MEHTOB M OTMEYaAOCh HaAW4YHe IBY-
CTOPOHHHUX MAW OJHOCTOPOHHUX U3MEHEHHUH.

NudusbTpaTUBHBIE HN3MEHEHHd II0 THILY
«MaTOBOI'O CTEKAA» OIIPENEASANUCH KaK 30HBI yIIAOT-
HEHHUS AETOYHOM TKAaHH, IIAOTHOCTH KOTOPBIX HeE
IIPEBBIIIAET IIAOTHOCTH COCYZIOB, B pPe3yAbTaTe CO-
CYOUCTBIH PHCYHOK OCTaeTCd COXpaHHBIM [6]. U3-
MEHEHHS TI0 THUILy «OyABIXKHOM MOCTOBOM» oTMeda-
AWCH, KOTZIa K MH(MHUABTPAIIUN [I0 THUILy «MaTOBOTO
CTeKAa» IIPHUCOEAUHSAOCH VTOAIIlEHHE BHYTPH- U
MEXKIOABKOBOI'O HMHTEPCTHUIINS, B  pe3yabTare
HabAOmarach xapakTepHasa kKaptuHa [7]. Korcoau-
[Janyeld CYUTaAUCh YIIAOTHEHHS [apeHXHUMBbI, KO-
IZia IAOTHOCTH JOCTHUTaAa HAW IIPEBBIIIAAA IIAOT-
HOCTBb COCYZOB, B Pe€3yAbTaTe Yero TEPSIACS COCYy-
OUCTBIY PHCYHOK [0]. Ilom peTHKyASpHBIMH H3Me-
HEHUSMH IIoApa3yMeBaAUCh AWHEHHbIe, ceTdaThle
UAM TIXKUCTBIE VIIAOTHEHHH, AOKaAM30BaHHLBIE
TAQBHBIM 00pa3oM CcyOIAeBpasbHO [8]. YBeaumdeHUe
AUM@aTHIEeCKUX y3A0B (PUKCHPOBAAOCH B caydae,
€CAH HX pa3Mep II0 KOPOTKOH ocu mpeBbIias 10
MM [9].

Y Bcex GOABHBIX OIEHUBAAOCH PACIIPOCTPA-
HEHHe IIOpaskKeHHsS METOIOM IIo[cueTa IIPOIIEHTAa
BOBA€YEHHOM A€TOYHOU TKaHU. 3MeHeHHd B KaXK-
IOH [IOA€ AETKOIO PaCCUUTBIBAAHCH Pa3/IEABHO U
OLIEHMBAAUCH I10 5-0aAABHOM CHCTEME CAELYIOIINM
obpazoMm: O 6arr0OB — H3MEHEHUS OTCYyTCTBYIOT, 1
0aar — MHUHHMAaAbHBIE H3MEHEeHHs MeHee 5% OT
obbema noau, 2 6assa — yMepeHHbIe H3MEHEHHS OT
5% mo 25% obwema moau, 3 Gasra — cpegHUE H3-
meHeHUs oT 25 no 50%, 4 6assa — MH(PUABTPAIIUS
ot 50 mo 75% obbeMa moau, 5 6GassOB — TOpake-
HHue Ooaee 75% [10, 11]. Cymma 6asroB (BO3MOIK-
Hble BapuaHTel oT O mo 25), ymMHOXKeHHad Ha 4,
COOTBETCTBOBaAa BEAMYHMHE OIIEHKHU IIPOIleHTa IIO-
pasKeHHd AETOYHOM TKaHU.

TaxkecTh IIOpaskKeHHUd paclleHuBasach Kak
HyAeBad IIPU OTCYTCTBUH HH(PUABTPATHUBHBIX H3-
meHeHUM B Aerkux (KT-0), aerkas — mpu mnopaxke-
HUU oT 1 no 25% aerouHoti Tkauu (KT-1), cpenuas
— IIpHU BoBA€UEHHH OT 26 mo 50% (KT-2), Tsaxxeaaa —
npu nopaxkeHuu or 51 mo 75% (KT-3) u kputuue-
CKas — B CAydae, Korzia U3MeHEeHUs HaOAIOJaANCE B
boaee yeM 75% aerouyHo#t mapenxumsl (KT-4) [12,
13].

Crarucruueckas ooOpadoTKa.

Crarucrudeckad o0paboTKa [AaHHBIX BBIIIOA-
HaAachk B TporpamMme  Statistica 13.3 (StatSoft,
CIITA). YucaoBble BEAUYHUHBI IIPEACTABAEHBI KakK
cpenHee * cTaHOApPTHOE OTKAOHEHHE, KadeCTBEH-
Hble KaK KOAWYECTBO IIAIIMEHTOB (D0Asl, BbIpasKeH-
Hadg B %). [Jagd cpaBHEHHsS KOAWYECTBEHHBIX [IaH-
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j=ai)

16.04: KT2, 25-30% 19.04: KT'3, 75%

Puc. 1 a (Fig. 1 a) Puc. 16 (Fig. 1 b)

03.05: KT2, 5o 50%

21.04¥KT 4, 90%

Puc. 1 B (Fig. 1 ¢) Puc. 1 r (Fig. 1d)

Puc. 1. KT opraHoB rpyAHOM KA€TKU, (PPOHTAABHAS NAOCKOCTb, AErO4HOE OKHO, MICCAEAOBAHUSA B AU-
HAMUKE.

a — IlepBoe HccaemoBaHMe, B O0OMX ACTKHX BHAHBI HEMHOTOYHCACHHBIE HEOOABIIME YYAaCTKH HHTEPCTHIIMAABHOMN
HHMUABTPAIINH 10 THILYy «MaTOBOTO cTeKAa», KT-2, 06beM nopazkeHus 25-30%; 06 — BTOpoe HCCA€IOBaHUE, OTPUIIA-
TeAbHasl AMHAMHKA, B 0OOMX ACTKHMX BHAHBI MHOTOYHCAEHHbIE KPYIIHBIE YYACTKH HHTEPCTUIIMAABHOM MH(HUABTPA-
LMY IO THUILy «MaToBOro cTekaar, KT-3, o6beM mopakeHus 75%; B — TPETbe HCCAEHOBaHHUE, OTPHUIIATEAbHAS AWHA-
MHKa, B 000MX ACTKHUX BUAHBI CAMBHBIE YYACTKH TOTAABHON HHTEPCTHUIIHAABHON HHMHUABTPAILMH II0 THUILY «MaTOBOTLO
cTekAa» ¢ DOPMHPOBAHHUEM YYACTKOB TSIXKHUCTON KOHCOAHZAIIMHM B BEPXYIIKaX H 06a3aAbHBIX CETMEHTaX O0OMX A€r-
kux, KT-4, oorem nopaxkeHus 90%; I — YeTBEPTOE HCCAEHOBAHHE, ITOAOKHUTEABHAS AHUHAMUKA, B ODOHMX AETKHX
BU/IHBI HEOOABIITHE YYACTKH OCTATOYHOM HHTEPCTHUIIMAABHON HHMHUABTPAIIMH 10 THITY «MaTOBOT'O CTEKAQ» C HAAMYH-
€M PETHKYASIPHBIX U3MEHEHHH B 6a3aAbHBIX cerMeHTax 00oux Aerkux, KT-2, o6beM nopaxkenus a0 S0%.

Fig. 1. Chest CT, frontal plane, lung window, follow up examinations.

a - the first study, there are few small areas “ground-glass opacities” in both lungs, CT2, the volume of the lesion
is 25-30%; 6 - the second study, negative dynamics, there are numerous large areas of interstitial infiltration of
the “ground-glass opacities” in both lungs, CT3, the volume of the lesion is 75%; B - in the third study, the nega-
tive dynamics, there are visible drainage areas total interstitial infiltration the type of “ground-glass opacities” in
both lungs with the formation of sections thin consolidation in the tips and basal segments of both lungs, KT4, the
volume of the lesion is 90%; r - the fourth study, a positive trend in both lungs, visible small areas of residual
“ground-glass opacities” with the presence of reticular changes in the basal segments of both lungs, CT2, the vol-
ume of the lesion is less than 50%.
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Tabauma Nel.

ucciaenoBanmnii (N=746).

PacnpenesieHne MAHEHTOB B 3aBHCHMOCTH OT KOJHYECTBA MOPaKEeHHBIX
CTOPOH, J0Jieil M KOJIWYeCTBA 0YaroB HHQWIHTPANMU MO pe3yiabTataMm mepBHYHbIX KT-

19 (3%) 629 (97%)
98 11 (2%) 48 (7%) 589 (91%)
98 5 (1%) 12 (2%) 631 (97%)

* . p<0,001

IIpolreHTHOE OTHOIIEHHE PAaCCYHTBIBAAOCH OT KOAHYECTBAa NMAIlHEHTOB C BBISBA€HHBIMH
HHGHABTPATHBHBIMH H3MEHEHHSIMH II0 THIIy «MAaTOBOro cTekaa» (N=648).

HBIX HCIIOAB30BaACd KpUTepUM MaHHa-YUTHHU, OAd
Ka4eCTBEHHBIX — TOYHBIN KpuTepuil duniepa. [laa
BCEX CPaBHEHHUH HCIIOAB30BaAach IIonpaBkKa BoH-
eppPOHU IAT MHOXKECTBEHHBIX CPABHEHUH.

PesysabpraTsr.

Bcero 3a nccaeqoBaHHBIM IIEPHOL BPEMEHHU
O6b1A0 BBIIOAHEHO 1846 mccaenoBanuit KT rpynHoi
KAETKHU, U3 HUX 746 uccaemoBaHUil ObIAM IIEPBUY-
HBIMU. B cpemHeM KasKaoMy HaIUeHTy OBIAO BBI-
moAHeHo 2,5 uccaemoBaHud (ot 1 mo 8). Ilpumep
HUCCAEIOBAHUH B AUHAMUKE IIPUBEAEH Ha PUCYHKE
1.

Y 98 manuenTtoB (13%) npu IEepBUYHOM UC-
caenoBaHuu KT oTcyTcTBOBaAn HH(PUALTPATUBHEBIE
U3MEHEHUS 10 THUIIy «MaTOBOT'O CTE€KAd», U3 HUX ¥
18 mamuenToB (18%) ykazaHHBIE HU3MEHEHUS IIO-
SABUAWCH IIPU IIOBTOPHOM HCCAEIOBAHUU, OCTAAb-
mele 80 manumeHTOB (82%) AMO0 OBIAM BBINTHMCAHBI
IIOCA€ TIOAYYEHHS OTPHUIATEABHOTO pe3yabTaTra
[T1IP-tecta Ha SARS-C0V-2, AM00 IpH ITOBTOPHBIX
uccaenoBanuax KT Takske mokaszaau HYAEBYIO CTe-
reHb nopazkenud aerkux KT-0.

Cpenn maleHTOB C HWHQUABTPATUBHBIMHU
U3MEHEHUSIMU II0 THUILy «MaTOBOTO CTEKAa» IIPU
nepBudHoM KT-mccaemoBanuu (N=648) nBycro-
POHHee MIopazkeHHe HabAIJaAoCh y 629 marueH-
TOB (97%), ogHOCTOPOHHEE TOABKO ¥ 19 (3%). Pac-
IIpefeAeHNe TIallMeHTOB 10 KOAMYECTBY IIOpPasKeH-
HBIX JOA€H M KOAMYECTBY 0YaroB HH(MPHUABTPAIIUU
IpeacTaBAeHO B Tabauiie Nol.

[TarmeHTHI C OMHOCTOPOHHUM IIOPAasKEHUEM,
Y KOTOPBIX MH(PHUABTPATHBHBIE U3MEHEHUS I10 THILY
«MaTOBOI'O CTEKAa» HAXOOHAWCH B IIPEAEAaX OTHOHU
noau (11 4eaoBeK) B COOTBETCTBHM C PEKOMEHIa-
nuamu Munsapasa PP (Bepcusa 6 ot 28.04.2020 r.
[12]) cuuTasuck cpenHel (Heonpeaea€HHON) Bepo-
garHoctTu Haamdusg COVID-19 mHeBMOHHH, aHaAU3
KT-cumMnToMOB IIPOBOAMACS Ha BBIOOpPKe u3 637
IaIMeHTOB C BBICOKOH BEPOATHOCTBHIO HAAHUYUSI
HOBOHM KOPOHaBUPYCHOM MHMEKIIUH.

Aerkasi cTeleHb IIOpakeHHs Habamwmasack y 164
nanueHToB (26%, puc. 2), cpemHsSd CTENeHb — Y
261 nammenrta (41%, puc. 3), Taxesasa —y 164

(26%, pumc. 4), kputndeckag — y 48 (8%,

puc. 5). MH(uAbTpATUBHBIE U3MEHEHUS II0 THILY
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«MaTOBOI'O CTeKAa» HAOAIOAAMCH Yy BCEX IaIlUeH-
TOB B 3TOH TIpyIIle, yTOALIIEHHE MEXKIOABKOBOI'O
HHTEPCTULMS 10 TUILY «OYABIZKHOH MOCTOBOH» — ¥
139 nauueHToB (22%, puc. 6), y9acTKH KOHCOAH-
nanuu Habaromaauck y 347 manmeHToB (54%, puc.
7), peTUKyAIpHble U3MeHeHHUd — y 232 (36%, puc.
6). KuakocTh B IAEBPAABHBIX IIOAOCTIX Oblra B 89
caydyadax (14%, puc. 7), yBeaAndeHHE BHYTPUIPYA-
HBIX AUMQATHIECKUX y3A0B — B 69 (11%). B tab-
aure No2 mpencTaBA€HO pacIpeneA€HHEe OCHOBHBIX
KAMHHYECKHUX CHUMIITOMOB HOBOHM KOPOHaBHUPYCHOH
HH(EKIIUY y MAallUeHTOB C Pa3HOM CTEINEHbBIO Ts-
2KECTH IOPazKeHHU.

OGcy:xaenue.

KommberorepHasg ToMorpadus He dIBASIETCI
MeTomoM Bepudukaimu guaraoza COVID-19. Ilo-
pazkeHHe AETrKHuX, BblaBadeMoe Ha KT mpu HoBoH
KOPOHaBUPYCHON MH(EKIINH, He ITaTOTHOMOHHUYHO
HMEHHO [As HAHHOTO 3aboAeBaHMs, OQHAKO, YUHU-
ThIBad TAXKECTh TEYEHHS HMHMEKIIUH, CAOXKHOCTHU
AaboOpaTOPHOM AUATHOCTUKH, OCOOEHHO B Hadase
stupeMuu, KT crasa HIIMPOKO HIPUMEHSATHCH BO
BCEM MHUpPE KaK METOJ IIEPBOI AMHUU.

B GoablioMm koandecTBe pabOT ONMCAHBI TH-
OUYHbIE [OA9d KOpoHaBUpycHoOM wuH@peknuu KT-
OpU3HAKKU IIOPAXKEHUd AE€TKUX: [ABYCTOPOHHHE
MYABTU(OKAABHBIE YYacTKH «MaTOBOT'O CTEKAaQ»
nepudepUIeCcCKO HAU 3aaHe-0a3aAbHOM AOKaAU-
3alliH, YTOAILIEHHE MEXKIOABKOBBIX IIEPETOPOOOK
II0 THILy «OyABI:KHOM MOCTOBOM», CyOIIA€BpaAbHBIE
KOHCOAWIAIINH, YTOAILLIEHHE IIAEBPEI [14, 15].

Ai T. ¢ coaBTOpamMu 060061mA mauuble 1014
[IaIlMEeHTOB, MABaXKAbl OOCAEMOBAHHBIX METOAOM
ITIIP ma COVID-19: yyBcTBUTeABHOCTE MCKT mpu
COIIOCTaBAEHUM C pe3yAbTaTaMH II€PBUYHOIO Te-
cra, cocraBuaa 97%. Cpenu marmeHTOB C OTPHILA-
TeABHBIM IepBUYHBIM [IIIP-TecToM y 48% nsmeHe-
Husa Ha KT Oblam paclieHeHBI KaK O4YeHb BEPOLAT-
Hble N1y 33% — Kak BepogaTHbIE. I[Ipu IMOBTOPHOM
[IIIP TectupoBaHuu y 93% C 049€HB BEPOATHBIMH
U3MEHEHUSIMU Uy 60% Cc BEpOATHBIMH HU3MEHEHU-
AMH BBIIBA€HO HH(UIIMpPOBaHHE BHpPycoM SARS-
CoV-2 [16].

Harrison X. Bai m coaBTOpPBI OIIEHHAU pe-
3yABTaTBI 3aKAIOUEHUN 7 KUTAUCKUX U aMepHKaH-
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b)

Puc. 2 B (Fig. 2 c) Puc. 2 r (Fig. 2 d)

Puc.2. KT opraHoB rpyAHOM KA€TKM B AETOYHOM OKHE, MYAbTUMAQHAPHAS PEKOHCTPYKLMS.

Aerkaga creneHb nopaxkenus, KT-1. a — Cpe3 B aKCHAABHOM MAOCKOCTH HA YPOBHE BEPXHHUX U HUXKHHUX JOAEH 000MX
AETKUX; 6, T — Cpe3bl B CATUTTAABHBIX IIAOCKOCTSIX IIPABOTO B A€BOTO AETKOIO; B — Cpe3 000MX AETKHUX BO (DPOHTAAB-
HOM ITAOCKOCTH. Bo Bcex cermeHTax 000HMX AETKHX BHAHBI €IHHHUYHBIE MEAKHE CyOIIAeBpaAbHBIE U IEPUBACKYASIPHBIE
y9aCTKH HHTEPCTUIIMAABHON WH(UABTPAIIUH 10 THILY <MATOBOTO CTEKAA» (GEABIE CTPEAKH).

Fig. 2. Chest CT, the lung window, multiplanar reconstruction.

Light degree, CT-1. a — axial section at the level of the upper and lower lobes of both lungs; b, d - sagittal sec-
tions of the right and left lung; c - frontal section of both lungs. CT images are determined single small bilateral,
multilobar, subpleural and perivascular areas of “ground-glass opacities” (white arrows).
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Puc. 3 a (Fig. 3 a)
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Puc. 3 B (Fig. 3 ¢) Puc. 3 r (Fig. 3 d)

Puc.3. KT OpraHOB rpyAHOU KA@TKM B AETOYHOM OKHE, MYAbTUMAGQHAPHAS PEKOHCTPYKLMUS.

CpenHdasa CTeleHb TaXecTH nmopaxkenud, KT-2. a — Cpe3 B aKCHAABHOM IIAOCKOCTH Ha YPOBHE BEPXHUX HOAEH 060MX
AETKHX; B — CPe3 B aKCHAABHOH ITAOCKOCTH Ha YPOBHE CpemHed M HHXKHEM MOAM IIPaBOI'0 AETKOIO0 W HMXKHEH I0AH
AEBOTO AETKOr0; 0, T — Cpe3bl B CATHUTTAABHBIX IIPOEKITHUAX IIPABOIO U A€BOTO AETKOr0. B 000MX A€TKHMX BHIHEI Cy0-
IIA€BPaAbHBIE H [IEPUBACKYAIPHBIE YYACTKH MHTEPCTHUIIHNAABHON MH(MUABTPAIIUH 10 THUILY «MATOBOTO CTEKAa» (GeAble
CTPEAKH) MaKCHMAABHBIF yIacTOK B CpemHEl [HOA€e IIPAaBOTO AETKOTO. B A€BOM A€TKOM HMeETCs CyOIIA€BPaABHBIM
Y4aCTOK KOHCOAHZAIINH C CHMIITOMOM «BO3AYILIHOM OPOHXOIpaMMEBD (YepHAas CTPEAKa).

Fig. 3. Chest CT, the lung window, multiplanar reconstruction.

Moderate degree, CT-2. a - axial section at the level of the upper lobes of both lungs; c - axial section at the level of
the middle and lower lobes of the right lung and the lower lobe of the left lung. b, d - sagittal sections of the right
and left lung. In both lungs, CT images are determined bilateral, multilobar, subpleural and perivascular areas of
“ground-glass opacities” (red arrows), the largest is detected in the middle lobe of the right lung. Small subpleural
consolidations with the symptom of "air bronchogram" are visualized in the left lung (black arrow).
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Puc. 4 a (Fig. 4 a)
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Puc. 4 B (Fig. 4 c) Puc. 4 r (Fig. 4 d)

Puc.4. KT OpraHOB rpyAHON KA@TKM B AETOYHOM OKHE, MYAbTUMAGQHAPHAS PEKOHCTPYKLMUS.

Tsaxeaas creneHb mopaxkenus, KT-3. a — Cpe3 B aKCHAABHOM ITAOCKOCTH Ha ypoBHe cermeHTOB C4, C5 u C6 oboux
AETKUX; 6, T — Cpe3bl B CATUTTAABHBIX ITAOCKOCTSIX IIPABOTO B A€BOTO AETKOIO; B — Cpe3 000MX AETKHUX BO (DPOHTAAB-
HOM IIAOCKOCTH. Bo Bcex cerMeHTax 060MX AETKHUX BHAHBLI OOIIMPHBIE YIACTKH MHTEPCTHUIIMAABHON HH(MHUABTPAIIUN
IO THUIy «MaTOBOTO CTEKAA» (TOHKHE CTPEAKH) M KOHCOAMZAIIUN (TOACTBIE CTPEAKM), HanbOoAbIIas BBIPAKEHHOCTH
U3MEHEHHUH B HUKHUX OTAEAAX AETKUX.

Fig. 4. Chest CT, the lung window, multiplanar reconstruction.

Severe degree, CT-3. a - axial section at the level of segments C4, C5 and C6 of both lungs; b, d - sagittal sections
of the right and left lungs, c - frontal section of both lungs. In all segments of both lungs, there are extensive areas
of interstitial infiltration such as "ground-glass opacity" (thin white arrows) and consolidations (thick white ar-
rows), the greatest severity of changes are in the lower parts of the lungs.
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Puc. 5 6 (Fig. 5 b)

Puc. 5 B8 (Fig. 5 c) Puc. 5 r (Fig. 5 d)

Puc.5. KT opraHoB rpyAHOM KAETKM B A€TOYHOM OKHE, MyAbTUNACQHAPHASA PEKOHCTPYKLLMUS.

Kputnueckasa creneHb TakecTH nopaxkenus, KT-4. a — Cpe3 B aKCHAaABHOM IIAOCKOCTH Ha ypoBHe cermeHTOB C4, C5
1 C6 060MX AETKUX; 6, T — Cpe3bl B CATUTTAABHBIX IIAOCKOCTSIX IIPABOTO K AEBOTO AETKOTO; B — Cpe3 000X AETKHUX BO
OPOHTAABHON IIAOCKOCTH. [IBYCTOPOHHSIS IIOAMCETMEHTAapHAas CAUBHAsS HHTEPCTHUIIHAABHAS WHMUABTPAIIUS C y9acT-
KaMH{ II0 THUILy «MaTOBOTO CTeKA2» (TOHKasg Oeaas CTPEAKA) M MHOXKECTBEHHBbIE KOHCOAHZAIIUK C CHMIITOMOM «BO3-
OyLUTHO GPOHXOTPAMMED (TOACTas Oeaast CTPEAKa).

Fig. 5. Chest CT, the lung window, multiplanar reconstruction.

Critical degree, CT-4. a - axial section at the level of segments C4, C5 and C6 of both lungs; b, d - sagittal sections
of the right and left lungs, c - frontal section of both lungs. There is bilateral polysegmental total interstitial infil-
tration with the "ground-glass opacity" (thin white arrows) and multiple consolidations with the symptom of "air
bronchogram" (thick white arrows).
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Puc. é a (Fig. 6 a) Puc. 6 6 (Fig. 6 b)

Puc. 6. KT opraHoB rpyAHOM KA€TKM, AETOYHOE OKHO: O — AKCUAAbHAS MAOCKOCTb, 6 — CaruTTaAbHAS
NMAOCKOCTb NPABOro AErKoro.

B HuzKHEN HOA€ IIPABOTO AETKOTO OIPENEASeTCH YTOAIIIEHHE BHYTPH- M MEKIOABKOBBIX IIEPETOPOMOK IIO THILY «Oy-
ABIKHOM MOCTOBOM» (2, 6 — OeAble CTpeAKH). B 060MX AETKUX B BEPXHUX U HHKHUX JI0AIX — CYOIIA€BpPAABHEIE PETHUKY-
AIpHBIE U3MEHEHHd (a, 0 — YepHbIe CTPEAKM), B BEPXHEH OOAE AEBOTO AETKOIO — YyYaCTOK HHTEPCTHIIHAABHOM HH-
(PUABTpPAITUH IIO THILY «MaTOBOIO CTE€KAa» (A — KpacHAas CTPEAKa).

Fig. 6. Chest CT, lung window: a - axial plane, b - sagittal plane of the right lung.

In both lungs, CT images are determined some areas with «crazy-paving pattern» (a, b - white arrows) and sub-
pleural reticular changes (a, b - black arrows), and some areas of “ground-glass opacities” (a - red arrow) in the
upper lobe of the left lung.

Puc. 7 a (Fig. 7 a) Puc. 7 6 (Fig. 7 b)

Puc. 7. KT opraHos erAHOﬁ KA€TKHU, AKCUAAbHASA NpoeKUuuna: a — AeroqyHoe OKHO, 6 — MATKOTKaQHHOE OK-
HO.

B 060mx A€TKHUX BHAHBI CyOIIA€BPaAbHEIE U IEPUBACKYASIPHBIE YIACTKH HHTEPCTUIIHAABHON NH(MUABTPAIIUHY II0 THUILY
«MaTOBOTO CTEKAa» (0eAble CTPEAKH). B A€BOM AETKOM — y4acTOK CyOIIA€BPAaAbHON KOHCOAMAAIMH 0e3 cuMIIToMa
«BO3AYIIHON 6poHXOTpadun» (KpacHbIE CTPEAKH). B AeBO¥ MA€BPaAbHOM ITOAOCTH OIIPEAEASIETCS YMEPEHHOE KOAMYe-
CTBO XHUIKOCTH (YE€PHBIE CTPEAKH).

Fig. 7. Chest CT, axial plane: a - lung window, b - soft tissue window.

CT images are determined some bilateral, multilobar, subpleural and perivascular areas of “ground-glass opaci-
ties” (white arrows) in both lungs. There are subpleural consolidation without symptom "air bronchography" (red
arrows) in the left lung. A moderate amount of fluid is detected in the left pleural cavity (black arrows).
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Tabauma Ne2.

PacnpeneaeHHe OCHOBHBIX KT-CHMITOMOB HOBOH KOPOHABHPYCHOM HH-

¢dernuH y MALlHEHTOB C BBICOKOH BepoaATHOCThI0 COVID-19 nueBmoHuH (N=637) pasHoii cTeme-

HH TSAIXECTH.

N BO3D., 0T McC oM KOH. pert. KHJIK. Iy
JeT (M/k)
KT-1 | 164 | 61+15 83/81 | 164 | 13(8%) 49 (30%)" | 51 (31%) 19 (12%)" 9 (5%)°
KT-2 | 261 | 61+15 | 134/127 | 261 | 62 (24%) 150 (57%) | 90 (34%) | 27 (10%)" 20 (8%)®
KT-3 | 164 | 63+15 91/73 | 164 | 46 (28%) 112 (68%) | 74 (45%) 27 (16%) 27 (16%)
KT-4 | 48 | 65+14 | 28/19 48 | 18(38%) 36 (75%) 17 (35%) 16 (33%) 13 (27%)

Bo3p. - Bo3pacT, MC — HHOHABTpPATHBHEIE H3MEHEHHS IO THIy «MaTOBOT'O CTEKAa», OM - 30HBI
YTOAIILEHHSA BHYTPH- H MEXIOABKOBBIX NEPEropoAOK MO THIY «OYyABIXKHOH MOCTOBO#», KOH. — KOHCOAHZA-
LM, PET. - PETHKYASIDHbIE H3MEHEHHH, XXH/AK. - HAAHYHE BBINOTA B IIAEBPAABHBIX IIOAOCTAX, Ay — HAAHYHE
YBEAHYEHHBIX BHYTPHTPYAHBIX AHM(MaTHYECKHX Y3A0B.

* - p<0,01 B cpaBHeHuH KT-1/KT-2

# - p<0,05 B cpaBHenuu KT-1/KT-4 u KT-2/KT-4
@ - p<0,01 B cpaBHenuu KT-1/KT-4 u KT-2/KT-4

CKHUX PaJIMOAOTOB B MaaHe AUPPEPEHITUPOBKU KO-
BUAHBIX ¥ HEKOBUIHBIX ITHEBMOHHH y HaIlMEHTOB
C 9THOAOTHYECKH IIOATBEPZKIAECHHBIMU BUPYCHBIMH
uHpermuamu (219 — moaoxxkuTeabHBIH [ILP-TecT Ha
SARS-Cov-2 u 205 — IOAOKHUTEABHBIHN TECT Ha APY-
THe pecrIupaToOpHbIe BUPYCHI). YyBCTBUTEABHOCTH
KT B muddepennmaitnu COVID-19 ot apyrux TH-
OB BHPYCHOU ITHEBMOHHH [OAd PAa3HBIX Bpadeii-
pammoaoroB cocraBuaa 80%, 67%, 97%, 93%,
83%, 73% u 70% u cnenmduaHocts — 100%), 93%,
7%, 100%, 93%, 93%, 100% coorBeTcTBEHHO [17].

CaenyeT TakzKe IOMHUTH, YTO C HaYaAa MaH-
OEMUHN Pa3HBIMH ITPOU3BOAUTEASIMHU 3aPETUCTPU-
pPOBaHO OOABIIIOE KOAMYECTBO TECT-CUCTEM IOAS
[MIP-guarsoctuku SARS-CoV-2, ogHako MeXAy-
HapOOHOIO CTaHAapTa IIOKa He cyllecTByeT. Ilo
OAaHHBIM HCCAEIOBAHUM dYyBCTBUTEABHOCTH [IIIP-
TEeCTOB Ha30(papUHTEaAbHBIX MAa3KOB COCTABASET
ot 66 1o 83%, a BpeMd BBIIIOAHEHHS HCCAENOBa-
HUS — HECKOABKO nHei [18].

B nmanHO# cTaThe IIpeacTaBA€HBI PE3YyABTATHI
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