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Lienb uccnepoBaHus: nepBuyHbI aHanu3 peaynbratoB KT-uccnefoBaHuin U X OCMbICSIEHME MYTEM COMO-
CTaBJ/IEHUS C YK€ MMEIOLLMMUCS B IMTEPATYPE AaHHLIMU.

Martepuan u metoabl. 3a nepuog c 17 anpens 2020 . no 18 mas 2020 r. 661710 BbinonHeHo 830 nccnenoBaHuin
KT rpygHOmM KneTkn n MHTEPNPETUPOBaHbl pesynbratbl KT-nccnegoBaHnin n3 opyrux y4pexaeHuin, npeacTaBneH-
Hbix Ha 123 CD-guckax. iccnenoBaHust B AMHaMUKE NPOBOAVINCE Kaxable 3—4 OHS Uiy Npu USMEHEHUN KITMHU-
yeckol kKapTuHbl. [JaHHas paboTa 0OCHOBaHa Ha aHann3e AaHHbIX B rpynne 69 nauyeHToB, KOTOPbIM Ha MPOTSXEHN
rocnuTanuaaumm xots 6bl pa3 npu KT-uccnenoBaHum OMarHOCTMPOBanM 06beM nopaxeHus nerkmx KT-3 wvnn
KT-4. Bcem 60/bHbIM Ha MPOTSXEHUN FOCAUTANN3aLLMM TPVXKAbI BbINOAHANN TecT Ha MNMLP. 13 Hux y 34 nauneHToB
XOTb pa3 Obl1 NoNoXMTENbHLIN aHanua MLLP, y ocTanbHbix 35 NauMeHToOB NpUCYTCTBOBaNa KIMHUYECKas KapTuHa
n KT-kapTuHa, cootBeTcTBytowas COVID-19.

Pesynbrathbl. Y 25 (36%) 13 69 nauneHToB npu nepuyHoM KT-mnccnenoBaHuy oTMevanacb KOHCOAMaaums
Nero4yHo TkaHu. Y 44 (64%) n3 69 npu nepsuyHom KT-mccnepgosaHuy npeobnagano “maroBoe ctekno”. Mpu
CPaBHEHWM 3TUX ABYX FPYNM YCTAHOBMIEHO, YTO CPELHMIA BO3PACT MALMEHTOB C HANNYMEM M3MEHEHWIA MO TUMY
KOHCONMaauuy Obi1 3HAYMMO MEHbLLIE MO CPaBHEHUIO C FPYMMON, B KOTOPOW npeobnanano “maTtoBOe CTEKO”,
—51,7n 59,4 rona cootBeTcTBEHHO (P = 0,01). B rpynne naumMeHToB C KOHCONMAAUMEN TIErO4HOMN TKAHN OTMEYEHBI
MEHbLLEE KOJIMYECTBO COMYTCTBYIOLMX 3a00NEBaHUA, NETANbHbLIX UCXOLOB, MOMOXMUTENbHbIX pedynbratos MMLP,
a TaKkke MeHbLUAs NPOAOMKUTENbHOCTb FOCMUTANIM3ALUMN U MEHbLLEE KOMNYECTBO CIlyHaeB MPUMEHEHUS TOLM-
nuaymaba. MNpu neperyHOM KT-uccnenoBaHum CpeaHuUiA NMPOLEHT BOBIEYEHWS NNEFOYHONM MapeHXMMbI B rpynre
nauMeHToB C KOHCOoNMAaUMet nero4Hol TkaHn 6bin Boiwe (63,3%; p = 0,04), ooHako nccnenoBaHUs B AMHAMUKE
nokasasn 3Ha4MMO MEHbLUNE CPedHMEe 3HAYEHNS NMPUPOCTa NPOLLEHTA BOBIEYEHMS B MPOLECC JIErOYHOM NapeH-
X1MBbI, KOTOPbIE yXe nocne TpeTbero KT-uccneposaHus npuobpeTtany oTpulatesibHble 3HadeHus (8,3 nocne 2-ro
n—5,2 nocne 3-ro KT-uccnenosanus npotms 18,5 1 3 B rpynne “matoBoro ctekna”; p = 0,02 n 0,03 cooTBeTCTBEH-
HO). 3aBMCUMOCTM MexXay NpeobnagaoLLMM Npu3HakoM Ha nepeuyHom KT v BpeMeHeM OT Havana 3abosieBaHns
BbISIBNEHO He 6b110. [Mpun 3TOM Ha 5-11 feHb (AeHb KoHTposibHoro KT-ncecnenoBaHust) B 06evx rpynnax onpenens-
N0Cb HanbosbLIEE YACO NALNEHTOB.

3aknioyeHue. CornacHo NpeacTaBNeHHOMY aHann3y Hallero onbiTa B TEYEHME NMepBOro mMecsua paboTbl
“Tocnutansa Covid-19”, nosiBneHMe KOHCONMAALMN JIEFOYHON TKaHW Ha nepBmnyYHOM KT-mnccnenoBaHum, BEPOSTHO,
He CBSI3aHO CO CPOKOM [aBHOCTM 3ab60neBaHNS U MOXET ObiTb 06ycnoBneHo 6onee 61aronpuUsTHLIM TEHEHNEM
npotiecca.
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Purpose. The research goal comprises primary analysis of CT examinations results and their interpretation by
comparing with the data already available in the literature.

Material and methods. During the period from April 17, 2020 to May 18, 2020, 830 chest CT scans were per-
formed and results of 123 CDs with CT scans made by other institutions were interpreted. Follow-up examinations
were carried out every 3-4 days or when clinical presentation changed. At the primary stage, we have analysed
in a more detail way a group of 69 patients, who were diagnosed with CT-3 or CT-4 volume of lung damage at least
once during hospitalization. The patients underwent PCR analysis three times during hospitalization. Among
69 patients, 34 patients had a positive PCR test at least once, the remaining 35 patients had a clinic, corresponding
with this disease.

Results. At the initial examination, ground-glass opacity prevailed, as it was observed in 44 cases (64%),
and lung tissue consolidation was observed in 25 cases (36%) in a group of 69 patients. When comparing the two
groups, the average age of the patients with consolidation changes was statistically significantly lower than one
of the group where ground-glass opacity prevailed — 51.7 and 59.4 years, respectively (p = 0.01) In the group
of patients with pulmonary tissue consolidation, there were fewer concomitant diseases, fatal outcomes, positive
PCR test results, a shorter hospitalization period, and fewer cases of tocilizumab administration were noted.

At the initial examination the average percentage of pulmonary parenchyma involvement in the group of patients
with lung tissue consolidation was higher (63.3%; p = 0.04), follow-up examinations showed c statistically signifi-
cantly lower average values of the increase in the percentage of involvement of the parenchyma, which acquired
negative values after the third CT scan (8.3 after the 2nd CT and —5.2 after the 3rd CT versus 18.5 and 3 in the GGO
glass group; p = 0.02 and 0.03, respectively). No visible differences in CT between the period from the onset of the
disease and the predominant symptom in CT were revealed. Meanwhile, on the 5th day (the day of the check-up
CT examination) the largest number of patients was determined in both groups.

Conclusion. An analysis of our experience during the first month of operation of Covid-19 Hospital is pre-
sented. According to our data, the appearance of consolidation at the initial CT examination is probably not related
to the period, when the disease has been in progress, and may be associated with a more favorable course of the
process.
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BeepeHue

Hoeas kopoHaBupycHas uHdekums COVID-19 -
3T0 NPOAOJIXKAIOLLAACS BUPYCHAA NAHAEMUS, BOSHUK-
was B KOro-BocTto4HOM A3um 1 BLICTPO pacnpocTpa-
HMBLUIASICA Ha ocTanbHOW mup [1, 2]. MNepBble cnyyan
HOBOW KOPOHABMPYCHOW WHGEKUUM Oblin 3aperu-
cTpupoBaHbl B gekabpe 2019 r. B ropoge YxaHb
(Kutan) [3].

COVID-19 npenctaBnsietr coboil NMOTeHUManbHO
TSXKENYI0 OCTPYIO PECnMPaTOpPHYI0 MHMEKLMIO, BbI3-
BaHHyl0 6eTa-kopoHaBupycoM SARS-CoV-2 [4]. Tu-
MUYHBIMWA CUMMATOMaMM, XapakTePHbIMU OJi9 HOBOM
KOPOHaBMPYCHOMN MHDEKLMN, ABASIOTCS Xap, Kallensb,
6onb B ropne, ogpiwka [5].

Mo cocTosHMIo Ha 24 masa 2020 r. 3aperncTpmpo-
BaHO 5 267 419 noATBEpPXAEHHbIX Clly4aeB UHPeEK-
umMn Bo BcemM mupe n 341 155 netanbHbIX UCXOO4OB.
B Poccun Ha Ty Xxe paty Obll 3apermctpupoBaH
344 481 noaTBepxaeHHbli cnydan COVID-19 ¢ 3541
CMepTEeNbHbIM UCXOA0M [6].

CoBpeMeHHble OMarHoCTUYEeCKNEe TeCTbl HOBOM
KOPOHABMPYCHON MHMEKUMM BKIIOHAKOT MOJIEKYNSP-
HOe pacrno3HaBaHWe WU CeposorMyeckoe TeCcTMpoBa-
Hue Ha IgG n/nnu IgM (RDT, ELISA n peakuuun HenTpa-
nmsaumn) [7].

K MonekynsipHbiM METOAAM AMArHOCTUKN OTHOCST
nonMmepasHyto LenHyto peakuwio (MLP) ¢ obpatHol
TpaHckpunumen (RT-PCR), RT-PCR B peanbHOM
BpemeHu (rRT - PCR) n nsorepmuyeckyo amnandu-
Kauuto ¢ obpaTHoM neTnen TpaHckpunuum (RT -
LAMP) [8].

“3onoTbiM cTaHgapTomM” B guarHoctuke COVID-19
SIBNSETCA TECTMPOBAHME HA HYKJIEMHOBBIE KUCIOTbI —
MUP c obpaTHOI TpaHCKpPUMNUMEN B peanbHOM Bpe-
meHu [9].

OpHako nocnegHve UCCNeaoBaHNs Nokasann 3Ha-
4yumocTb KT-OMarHoCTUKM y NaLneHToB C eLle Hera-
TMBHbIM TecToMm [MLP [10] 1 ee BbICOKYIO 4yBCTBUTEb-
HOCTb — 10 98% [11]. Takxe KT gaet BaxHyio nHpop-
MauMto He TOSbKO A1t ANArHOCTUKN, HO U OJ1S OLEHKM
nporpeccmpoBaHns 3aboneBaHns 1 OTBETHOW peak-
UMM opraHn3mMa naumeHTa Ha NpPoBOAMMOE NIe4eHNne
[12].
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Llenb nccnepoeaHus

MNMepBuyHbIn aHann3 peadynbratoB KT-uccne-
OOBaHUM N UX OCMbIC/IEHME MYTEM COMOCTaBJIEHUS
C Y€ UMELNMNCS B INTEPATYPE AaHHLIMN.

MaTtepuan n metoabl

B uensx opraHn3aumn oka3aHnUs CBOEBPEMEHHOM
M Ka4eCTBEHHOWN MeOMULMHCKOM NMOMOLM NaumneHTam
C MNOATBEPXAEHHbIM OMUAarHO30M HOBOW KOPOHaBW-
pycHon unHdekumm COVID-19 mnm ¢ nogo3peHnem
Ha HOBYIO KOPOHaBMPYCHYO MHpekuuio COVID-19
pacnopsixeHuem Mpasutensctsa Poccuiickoni Gepe-
paumn ot 2 anpens 2020 r. Ne 844-p no npepnno-
XeHnio MwuH3gpasa Poccun yTBEPXAEH MepeyeHb
opraHusaumm m ux CTPYKTYPHbIX NOAPA3LEeNeHun,
OCYLLECTBASIOWMX MEAULMHCKYID [AEATENIbHOCTb,
noaBeAOMCTBEHHbIX peaepanbHbIM OpraHam UCnon-
HUTENbHOM BRACTU, MEAUUMHCKUX OpraHnu3auunm,
KOTOpble NepenpoduUINPyOTCa 19 oka3aHus Megu-
LIMHCKOM MOMOLUM MNauueHTaM C MOLATBEPXAEHHbLIM
OVNarHoO30M HOBOM KOPOHaBUPYCHOW UHbEKLUN
COVID-19 nnun ¢ nogo3peHNEM Ha HOBYIO KOPOHaBU-
pycHyto nHdekumo COVID-19 B cTaumoHapHbIX YCNo-
BMSX Mo ocobomy ykasaHuto ¢ 13 anpens 2020 r.
B nepeyeHb aTnx opraHm3aumin Bowen Haw LeHTp —
drey “HMUL, xupyprum nmenn A.B. BuHeBckoro”
MwHagpasa Poccun.

HMWL, xupyprum nmenn A.B. BuliHeBCKoro Obin
nepenpodunnpoBaH B LIeHTp okasaHus MeguumH-
CKOW MOMOLLM NMaLMEHTaM C HOBOM KOPOHABUPYCHOM
MH@eEKLMEN B COOTBETCTBUN C YTBEPXOEHHbIM MuH-
3apaBom P® nnaHom peanusaunn MeponpusTuii
no nepenpodunmpoBaHnio KoevyHoro doHaa. LleHTp
pas3BepHyT Ha 150 koek, N3 HMx 15 Koek — peaHnma-
LIMOHHbIX. IHDEKUNOHHBIN LieHTp Havan cBoto paboTty
¢ 17 anpens 2020 r.

Mpy nocTynneHun BCEM NauUMEHTaM BbIMOJIHS-
nacbk MCKT opraHoB rpygHou knetku. MiccnegoBaHue
NPOBOAMIIOCL C MWCMOJIb30BAaHMEM CTaHOAPTHOrO
npotokona ans MCKT opraHoB rpyaHOW KneTku
1 high-resolution Ha MynbTMOETEKTOPHOM KOMIMbIO-
TepHoM ToMorpade Philips Ingenuity CT 64.

MEDICAL VISUALIZATION 2020, V. 24, N2



OPUTMHAJILHOE UCCJIENOBAHHUE | ORIGINAL ARTICLE

METHIIHCKAS BUYATHBALIA

[ns ctangapTHOro NnpoTokona 6l ncnonbL30Ba-
Hbl Cnefyole napamMeTpbl CKaHMPOBAHMUS: KOIN-
Mauus 64 x 0,625, pekoHCTpyKumMst 1 MM, UHKPEMEHT
0,5 mm.

WccnepoBaHve nNpoBoaMAn B MNOSOXeHUn 6onb-
HOrO fieXa Ha CNMHEe C 3anpPOKUHYTBIMW 32 rofIoBY
pykamu. 1o ckaHOrpaMmme niaaHupPOBaIN 30HY CKaHU-
POBaHUS, BKIIOYAIOLLYIO B CEOS FPYOHYIO KNETKY.

OueHka MonyyYeHHbIX M306paxXeHnin NPon3Boan-
nacb B Moayne npocmoTtpa Dicom-nzobpaxeHuin
MEANUMNHCKOrO annapaTtHo-NporpaMmMHOro KOMmMek-
ca “ApxuMepn” (Med-Ray. Poccus, 2004).

MocTnpoueccuHroByto 06paboTKy OCYLLECTBASIN
C WCMNOJSIb30BAHMEM MNPOrpamMMHOro obecneyeHuns
Philips IntelliSpace Portal (Philips Medical Systems,
Cleveland).

MpOoueHT NOopaxeHWUss NEeroYyHo’ napeHXMbI,
a Takxe cteneHb TaxecTn (KT-1-4) 6biv OLEeHEeHbI
C MCNonb30BaHMEM pekoMeHaauunin “JlyyeBas guar-
HOCTUKA KOPOHaBMpPYyCHOW 6one3Hn (COVID-19):
opraHmsauus, MeTogonorns, UHTepnpuTaums pe-
3ynetatoB” 'BY3 ropoma Mocksbl “HayyHO-npak-
TUYECKUI KIMHUYECKUIA LEHTP ANArHOCTUKN N Tene-
MeaNUMHCKMX TexHonorun 13 r. Mocksbl” Bepcus 2
(17.04.2020) [13].

Kpome nepsuyHoro KT-mccnepoBaHus, NpoBO-
OMNUCb UCCNEeAOBaHUS B AMHAMuKe — 4yepe3 4 gHA
NN NPU N3MEHEHUN KIIMHUYECKOW KapTUHbI.

3a nepwuopg ¢ 17 anpensa 2020 r. no 18 masa 2020 r.
Obi10 BbinonHeHo 830 KT-uccnemoBaHwuiA rpyaHom
KNEeTKN N MHTEPNPETNPOBAHbLI pesynbtaTel KT-uccne-
JOBaHUM N3 Jpyrux y4pexneHvin, npencrabiieHHbIX
Ha 123 CD-guckax. M3 Hux: 34 (3,3%) cooTBETCTBYIOT

Ta6nuua 1. XapakrepucTvka naumeHTos 1 KT-npusHakoB

KT-0, 180 (19%) - KT-1, 341 (36%) - KT-2,
261 (27%) — KT-3 n 136 (14%) — KT-4. CpenHee Ko-
JINYECTBO MCCNeaoBaHWn Yy NaUMEHTOB NO CTAAUSM:
1 — ong nauueHToB cO cTeneHbto Taxectn KT-0, 2 —
ONS NauMeHToB co cTeneHbto TsxxecTn KT-1, 3 — ang
NauMeHTOB CO CTeneHbio TsxkecTn KT-2, 4 — ans naup-
€HTOB CO cTeneHbto Taxectn KT-3, 3 — ong naumeH-
TOB CO CTeneHblo TaxecTn KT-4.

B paHHOI paboTe Hamu npoaHanM3MpoBaHa
rpynna n3 69 naumeHToB, KOTOPbIM Ha NPOTSXEHUMU
rocnuTanmMsaummn xoTs Obl pa3 BbICTABASAIN 0ObeEM
nopaxeHus nerkmx KT-3 nnn KT-4. Bcem 60J1bHbIM
Ha NPOTSXKEHUM rocNUTaNn3aumMmn TPUXAbl BbIMNOSIHS -
nu tecT Ha lNLP. 3 Hux y 34 naumeHTOB XOTb pas Obin
nonoxurtenbHbln aHanua MUP, y octanbHbix 35 npu-
CyTCTBOBasia COOTBETCTBYIOLWAA AN AaHHOro 3abo-
neBaHMa KIMHUYeckas KapTuHa. Bcem 60SbHbIM
npoBoamnack 6a3oBas TPEXKOMMOHEHTHAA Tepanus:
Kanetpa (1onMHaBup/PUTOHABUP), NNAKBEHWA U a3un-
TPOMUUMH. TTOMMMO 3TOr0 HEKOTOPbIE MALMEHTHI
nonysanu Toumnusymab (tabn. 1). Ycnosuamu ons
Ha3Ha4YeHMa ynpexaawwen npoTUBOBOCMANINTENb-
HOW Tepanuu TouunmaymaboMm SIBASSINCbL CoYeTaHue
fanHbiX KT opraHoB rpyaHOn KNeTkn: 3Ha4YnTeNbHbIn
006beM YNIOTHEHHOW JIErOYHON TKaHW / pacnpocTpa-
HEHHOCTb nopaxeHus nerkux 50-75% wnx obbema
(KT-3) ¢ 2 n 6onee npuaHakamu:

— cHmxeHune SpO0.,,

— CPB > 60 mr/n nnu pocT yposHs CPB B 3 pa3a Ha
8-14-11 neHb 3aboneBaHus,

— nuxopaaku >38 °C B TeueHune 5 gHen,

- nenikoumnTbl < 3,0-3,5+10%/n,

= numoounTtbl < 1+10° /nn/vnn < 15% [14].

Bcero “MaTtoBoe cTekno”, KoHconupauus,
Mokasatenb n (% )’ n (% ot BCcex n (% ot Bcex p
° C MaTOBbIM CTEKJIOM) C KOHconupaumemn)
Konnyectso 69 44 25
CpenHuii Bo3pacT, rofpl 56,6 59 4 51,7 0,0097
XKeHLwmHbl 27 (39,1) 9 (43,2) 8 (32)
My>XYMHbI 42 (60,8) 25 (56,8) 17 (68)
ConyTcTBytoLme 3aboneBaHus 43 (62,3) 31(70,5) 12 (48) 0,0658
JleTanbHblin ucxon, 3(4,3) 2(4,5) 1(4) 0,9165
Bbinucano Ha 20.05.2020 62 (89 9) 38 (86,4) 24 (96)
CpepnHee 4nCno KOMKo-aHen 17,2 17,9 16,2 0,2261
CpelnHee Konm4ecTBO OHel 6 5,9 6,3
OT NOSABIEHUS CUMINTOMOB
0o 1-ro KT-nccnepgoBaxus
MLP + (xoTs 6bl pa3 us 3) 34 (49,3) 23 (52,3) 1(42,3) 0,5159
Bcero 3-e KT-uccnenosaHue 65 (94,2) 41 (93,2) 24 (96)
Bcero 4-e KT-uccnenosaHve 37 (53,6) 27 (61,4) 10 (40)
CpepnHsig Temneparypa 37,6 37,6 37,7 0,5724
npv rocnuTannsaumm
Toumnnzymab 9(13) 7(15,9) 2(8) 0,3557
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CratnucTnyecknini aHanm3 BbINMOSHSAAN C NMOMOLLBIO
nporpaMMbl naketa Ojisi CTaTUCTUYECKOro aHanmaa
naHHbix Statistica (Statistica for Windows, Copyringht®
by Stat Soft, 1994 nMUEH3NOHHbIN) C NCMONB30BAHWN-
em t-kputepus CTblofieHTa AN CPaBHEHUS MapHbIX
3HaYeHW B ABYX NMOArpynnax v NocTpoeHneM TabnuLy
COMPSHXEHHOCTM C NPOLeHTaMM Mo CTPOKe 1 cTonbLy
(kpuTEpUIA X2).

Pe3ynbTaTthbl

B rpynne 13 69 naumeHToB, KOTOpPbIe OblIM OTOOPa-
Hbl 4151 OLLEHKM AMHAMUKM “MaToOBOro cTekna” n KoTo-
pbiM XOTst Obl pa3 BbICTABASAN CTEMNEHb MOPAKEHUS
KT-3 nnun KT-4, y 25 (36%) BbISBASNN y4aCTKM KOHCO-
nnMpaumm neroyHom tkauu; y 44 (64%) naumeHToB npm
NEPBUYHOM MCCNeaoBaHUN npeobnagano “martoBoe
CTeKN0”.

Cpenm Tex, y Koro npeobnanano “maTtoBoe CTek-
no”, y 15 (34%) oHO 6bINO NpeacTaBneHo cyonnes-
panbHbIMW OKPYrbiMK  “O4aramMn”, y OCTasbHbIX
29 (66%) — cnuBHLIMU U3MeHeHnsMK. Y 43 naumeH-
TOB B @aHaMHEe3e OTMeyYanmcb ConyTcTByloLme 3a60-
NeBaHns, cpeaun KOTOpbIX MpeBanuvpoBana apTepu-
anbHasa runepteHsns — 25 (58%).

MNpw cpaBHeHWM AOBYX rpynn CpefHuin BO3pacT
NauMEeHTOB C HAJIMYNEM U3MEHEHWUIA NO TUMY KOHCO-
ampauum 6bin1 3HAYMMO MEHbLLE MO CPaBHEHUIO
C rpynnoi, B KOTOPOW Npeobnagano “maToBoe CTek-
no”, 51,7 n 59,4 ropa cooteetrctBeHHO (p = 0,01)
(cm. Tabn. 1). Mpwu cpaBHEHWM pacnpeaeneHns BbisiB-
JIEHHbIX MPU3HAKOB MO BO3PACTHbLIM MOArpynnam
84% nauMeHTOB, Y KOTOPbIX OTMeYanacb KOHCONMaa-
ums, 6bn Mmnagwe 60 net, cpean NauneHToB B BO3-
pacte cTtapwe 60 neT npeobnagano nopaxeHue

JIErOYHOW TKaHM B BMAE 30H “MaToBOro crekna” (52%)
(p =0,02) (Tabn. 2).

B rpynne naumeHToB C KOHCONUAALMEN JIEFOHHON
TKaHW TakKe OTMEYEHbI MEHbLLEE KOJIMYECTBO COMYT-
CTBYOLMX 3a60NEBAHNIA, NETANIbHBIX UCXOA0B, MONO-
XUTenbHbIX pesynbtatoB [MLP, meHblwaa npogon-
XUTEbHOCTb FOCMMTANM3auun 1M MEHbLLEE YUCIO
clyyaeB nNpuMeHeHus Toumnmndymada (cm. Tabn. 1).

HecmoTpsa Ha TO 4TO Npw NEPBUYHOM MCCNenoBa-
HUW CPEOHNIA NPOLEHT BOBJIEYEHUS JIEFOYHOWN NapeH-
XUMbI B Fpynne NauMeHToB C KOHCOAMaaumnen neroy-
HOW TkaHu Obin Bbiwe (63,3%; p = 0,04), nccneno-
BaHWA B AMHaMUWKE noka3anu 3Ha4yMMO MeEHbLUUE
cpefHve 3Ha4YeHns NpupocTa NPOoLEHTa BOBEYEHUS
napeHxmmMbl, KOTopble yxe nocne Tpetbero KT-uc-
cnefoBaHus NpuobpeTany oTpuLaTesbHblE 3HAYEHUS
(8,3 Ha 2-m 1 —5,2 Ha 3-m KT-nccnegosaHnm NpoTne
18,5 n 3 B rpynne “matosoro crtekna”’; p = 0,02
n 0,03 coOTBETCTBEHHO), TO €CTb perpeccus nopa-
XeHus Habnwpanacb yXxe npu BTOPOM WCCNEnOo-
BaHuM (Tabn. 3). ObLiee KONMYECTBO YETBEPTLIX MO
cyety KT-uccnenosaHuin y aHHbIX NALMEHTOB TakXe
OblJI0O MeHbLLIE, YTO 0OYCNIOBNEHO MEHbLUENn Npoaon-
XUTENbHOCTbIO MX rOCNuUTann3auunn.

CpegHee KONMYECTBO AHEW OT MOSIBEHUS CUM-
NTOMOB 3a60N1€BaHNS 00 rOCNUTanU3auun 1 BbINOs-
HeHua nepBoro KT-uccnepoBaHus Oblo NMPUMEPHO
O[IMHAKOBLIM U COCTaBNANo 5,9 AHA B rpynne ¢ npe-
obnapgaHnem “maTtoBoro crekna” v 6,3 gHs B rpynne
C npeobnagaHnemM KOHCOMAAUMN TIErOYHOM TKaHN.

Mpwu aHannae rpaduka pacnpesenieHns Koan4ecT-
Ba NaLMEHTOB C “MaTOBbIM CTEKIOM” N C KOHCO/IMAA-
UMer NeroYyHom TKaHM N0 Cpokam OT MNOsBNEeHUs
cuMnTomMoB 3abonesaHus go nepsuyHoro KT-ncecne-

Ta6nuua 2. PacnpeneneHus KT-npr3HakoB Mo BO3PACTHLIM NoArpynnam

BospacT, rogbl Beero
<55 55-59 60-64 <65
“MaToBoe cTekno”, n (%) 15 (34) 6(13,6) 12 (27,3) 11 (25) 44
KoHconngauums, n (%) 12 (48) 9 (36) 3(12) 1(4) 25
MNToro 27 15 15 12 69
Ta6nuua 3. CooTHOLLEHME % BOBNEYEHNS IErO4YHON NapeHxumMbl 1 KT-npr3HakoB
“MaroBoe cTekno” KoHconupauus p
CpenHuin % BoBneyYeHus:
no 1-my KT-nccnegosaHuto 51,7 63,3 0,0413
no 2-my KT-nccnegoBaHuto 70,2 71,6 0,7572
no 3-my KT-nccnepgosanuio 74,2 66,8 0,1333
no 4-my KT-nccnepgosaHuio 72,9 69,8 0,6063
“MpupocT” % BOBNEYEHMS:
nocne 2- ro KT-nccnenosanus 18,5 8,3 0,0181
nocne 3-ro KT-nccnenoaHus 3 -5,2 0,0346
nocne 4-ro KT-uccnepgoBaHus -10,6 -13,4 0,5486
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CpeaHuin % nopaxeHus napeHxXnMbl

1-e KT 2-e KT 3-e KT 4-e KT
—&— MatoBoe ctekno —l— KoHconupauus

o

Puc. 1. O6bem nopaxeHne NeroYyHom NapeHxmnmbl Ha nep-
BOM W nocnegywowem KT-uccnegoBaHun y nauveHToB
B rpynne c npeobnagaHvem “MaToBOro ctekna” n B rpynne
¢ npeobnagaHnemM KOHCONMAALMM NIEFOYHON TKaHW.

0OBaHMSA 3aBUCMMOCTU Mexay npeobnasalLmm
NPU3HaKOM Ha KOMMbIOTEPHOM TOMOrpaMme U1 Bpe-
MeHeM OT Havana 3aboneBaHus BbISIBIEHO He OblNo
(puc. 1). MNpu aTOM Ha 5-1 AeHb (AeHb KOHTPOJIBHOrO
KT-nccnenoBaHusa) B 0benx rpynnax onpenensnochb
HaunboJIbLLIEE YMCIIO NMALMEHTOB (pUc. 2).

Y10 KacaeTcs ganbHENLLIMX UBMEHEHWIA, TO B 60Jb-
LWMHCTBE cnyyaeB (72%) KT-kapTuHa pasBuBanachb
13 “MaToBOro cTekna” B ero KOHCOAMaaumio, pacnpo-
CTPaHEHHOCTb KOTOPOW YMEHbLLANACb NPU KOHTPOSIb-
HbIX KT-nccnenoBaHusx, 1 B KOHEYHOM UTOre ocTaBa-

KonnyecTtBo nauyeHToB

2 3 456 7 9 10 11 12 14 16
HeHb oT cumnTomoB Ao KT

—¢— MatoBoe ctekno —g—KoHconnaoaumsa

Puc. 2. lpaduk pacnpeneneHuss KOnnM4ecTsa NaumeHToB
C “MaToBbIM CTEK/IOM” N KOHCONMAALMEN NErOYHON TKaHU
no cpokam OT MOSAB/IEHNUS CUMMNTOMOB 3aboneBaHus [0
nepsuyHoro KT-nccnepoBaHus.

JIMCb eauHuyHble “Tskn”. Y 19 (28%) n3 69 naum-
€HTOB Y4aCTKM KOHCONMMAaumm npeepaLannch obpar-
HO B y4acTKu “MaToBoro ctekna”. 9to 0b6ycnoBiaeHO
BOCCTAHOBNEHNEM BO3AYLUHOCTU Y4YaCTKOB KOHCO-
opauuun, a TakXke MOSIBNEHMEM HOBbIX Y4aCTKOB
“MaToBOro CTekna” B paHee HEM3MEHEHHO IerO4YHOM
TKaHu (puc. 3, 4). B cnyyae nocteneHHoro nepexoaa
KOHCcONMMaauuM B 30HbI “MaTOBOro CTekna” HOBble
30Hbl “MaTOBOr0 CTekna” OTAMYalTCAa OT HOBbIX
y4aCTKOB MHpekuun 6onee “HEeXHON” CTPYKTYypoOW
(MeHbLLEen NIOTHOCTLIO) (puUC. 5).

T
T

Puc. 3. EctectBeHHas anHamumka KT-cumntomoB. MNpu neperuyHom KT-nccnenosanum ot 23.04.2020 onpeaensinnucb MHO-
XeCTBEHHbIE 61106apHbIE NONNCErMEHTAPHbBIE YHACTKM KOHCONUAALUMM NErO4HO TKaHu. Mpn KOHTPONLHOM UCCEL0BaHNN
o1 30.04.2020 oTmevaeTcs “pacnpasfieHne” y4acTKoB KOHCOMaaumm n npeobnagaHune 30H “MaToBOro crekna”.
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Puc. 4. OtpuuartensHas auHamumka KT-cumntomoB. Mpu KT-uccnepgosanum o1 19.04.2020 npenmMyLLeCTBEHHO B nepude-
pUYecknx oTaenax NerkMx onpeaenstoTCs MHOXECTBEHHbIE Yy4acTKMU KOHconupauuu. MNpu KOHTPOSILHOM WCCeA0BaHUM
o1 23.04.2020 onpenenseTtcs NosiBAeHNe “CBEXMX” CIMBHBIX yHaCTKOB “MaTOBOro cTekna”.

11.05.2020 16.05.2020

21.05.2020

Puc. 5. lNMpu KT-nccnepgosanum ot 11.05.2020 nonncerMeHTapHO ONpeaensaioTcs y4acTKu KOHCOAMAAUMM NIEFOYHON TKaHW.
Mpwn KOHTPONbHLIX nccnenoBaHusx ot 16.05.2020 n 21.05.2020 onpenensieTcs NOCTENeHHbIN Nepexon, y4acTkoB KOHCO-
nnpaumii B 30HbI “MaToOBOrO CTeksa”, NMpy 9TOM MOSIBUBLLMECS 30HbI OT/IMYAKOTCS OT HOBbIX Y4acTKOB UHdeKunn 6onee

“HEXHON” CTPYKTYPOIA.
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OGcyxpeHue

OnwucanHas B nutepartype KT-cemmoTtumka BUpyC-
HoW NHeBMOHUK COVID-19 (MHOrO4MCNEHHbIE Nepu-
depuyeckre ynnoTHEHUS JIErOYHOM TKaHW MO TUMy
“mMaToOBOro cTekna”, KoHcoOnMaauusa IeroYHOn TKaHw,
PETUKYNSAPHbIE W3MEHEHUS, YTOJWEHNS MAEBPHI,
cybnneBpasibHble NMPOCBETNEHUS (MO TUMy BO3AYLL-
HbIX MOSIOC), CUMMTOM BO3AYLUHON BGPOHXOrpaMmel,
YTONLEHNE MEXO0JIbKOBOMO MHTEPCTULMS MO TUMy
“OyNbIXXHON MOCTOBOW” (aHrn. “crazy-paving” sign),
“halo”, obpaTHoe “halo” [12]) 4eTko npocnexmnsanach
M Yy HalWuWX MNAUMEHTOB, OAHAKO XapakKTepucTuka
cumnTtoMoB nepsuyHoro KT-mccneposaHus 3aBu-
cena oT CPOKOB Mexay Havyanom 3aboneaHms 1 nep-
BUYHbIM KT-nccnenoBaHneMm.

O6pawaloTr Ha cebs BHMMaAHWME OCOOEHHOCTU
oKanu3aumMm M pacrnpoCTPaHEHHOCTU “MaToBOro
cTekna” Ha paHHen cTaguun, BbIIBASEMbIE NPU Nep-
Bu4yHOM KT-mccnepoBaHunu.

Yalue Bcero “maToBoe cTeks10” Oblio bunaTtepasb-
HbIM — y 68 (98%) naumeHTOB, TONbLKO cybneBpasb-
Hble y4acTku nopaxeHus onpegensanmce y 23 (33%),
HO OblIM NALUMEHTBI, Y KOTOPbIX Npy KT-nccneaoBaHmm
BbISIBMIIMCb Y4aCTKM “MaToOBOro ctekna” kak nepu-
depnyeckon, Tak M LEHTPanbHOW nokanuaauum —
37 (54%), Tonbko ueHTpanbHom — 9 (13%) (puc. 6-8).

Cpeaun TMNNYHbBIX NPOSIBAEHNA CMMATOMA “MaTo-
BOro cTtekna” BbIABNSANNCL MO0 CAMBHbIE o4arn —
B 44 (64%) cnyyasix Ha NEpPBUYHON KOMIMbIOTEPHOM
TOoMOrpamme, NnMbo oKpyrble ovarn — B 25 (36%)
cnyyaes (puc. 9, 10).

Bokpyr neroyHbix COCya0B 3TK 30HbI pacnonara-
nmck B 100% wmccnenoBaHnin, Kak BOKPYr apTepuid,
Tak 1 BEH (4TO NOATBEPXOEHO B TOM YMCIE U AAHHbI-
Mn 5 KT-nccnegoBaHnin ¢ KOHTPACTHLIM YCUNTEHMEM)
(puc. 11).

B 16 (24%) cny4yasix n3 69 otrmeyanocb nopaxe-
HWe gopcanbHbiX OTAENoB, B 48 (69%) — xaoTuyHOe
NopaxeHne pasHbIX CErMEHTOB, Kak nepudepunye-
CKOW, TaK 1 LEHTPasbHOM nokanmsauum (puc. 12-14).

C yem cBsi3aHa Takasa nokanu3auus “mMatoBOro
ctekna”? Mo Hawemy npeanonoXeHnto, MHPULMPO-
BaHue Bnupycom SARS-CoV-2 nget aByxaTanHo.

Cravana BMpyC BO3AYLUHO-KanenbHbIM UM KOH-
TakTHbIM NyTeM nonagaet Ha peuentopbl ACE-2
3MNUTENNOLMTOB B POTOMNIOTKE. BosHmkaeT GoneBol
CUHAOPOM, MOSIBASIOTCA Y4aCTKN BOCMANEHUs Canau-
CTOMW, KOTOPbIE COAEPXAT BUPYC.

B3pocnble Aogn n noxunslie, Kak npasusio, cnaT
Ha cnuHe. Y MHOrMX N3 HMX eCTb HOYHOE anHo3. Korga
OpblxaTeNbHas nay3a 3akaH4YMBaeTCs, HACTynaeT pes-
Knin BOOX, TO eCcTb HOpPCUPOBaHHAA nogadva Bo3ayxa
B fierkme. YacTtuubl NOACHIXAKOLLEN CNN3K C MOBEPXHO-
CTW POTOMOTKM, COAEpXallMe BUPYC, BO3AYLUHbIM
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Puc. 6. KomnbloTepHass TomorpaMmmMa nerkux BbICOKOrO
paspelueHns. XeHwmHa 26 net. bunarepanbHble y4acTku
“MaToBOro ctekna” B nepudepnyeckmx otaenax nerkux.

Puc. 7. KomnbioTepHag ToMOrpamma Jlerkmx BbICOKOrO
paspelerns. MyxynHa 60 net. Yyactkm “mMaToBOro CTek-
na” NpenMyLLLEeCTBEHHO B LIEHTPasibHbIX OTAenax npasoro
NIErkoro.

Puc. 8. KomnbioTepHass Tomorpamma nerkux BblCOKOrO
paspeweHnss. MyxunHa 63 net. [lpy nepBUYHOM
KT-nccneposaHmm onpenenaiotcs bunatepanbHble y4acT-
kn “mMatoBOro crtekna” kak B nepudepuyeckux OoTaenax
NIErKux, Tak 1 LeHTpasbHbIX.
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Puc. 9. KomnbloTepHass Tomorpamma nerkux BbICOKOrO
paspeleHuns. MyxumHa 42 net. lonncermeHTapHo onpe-
nensiTCca CNVBHbIE Y4aCTKM “MaToOBOro cTekna”.

Puc. 10. KomnbioTepHast TomorpaMmma Nnerkmx BblCOKOrO
paspelieHns. Myx4nHa 38 net. OnpenensioTcs oKpyribie
y4acTku “mMaToBoro crekna”.

Puc. 11. KomnbioTepHasd ToMmorpamMmma nerkmux BbICOKOro
paspelieHuns. MyxuunHa 63 net. KT nerkux BbIMOSHEHA C
KOHTPACTHbIM YCWUSIEHWEM, CTPENiIKOM yKasaHa nero4vHas
apTepus, No xo4y KOTOPOW ONpenensioTcs U3MeHeHUs no
TMny “mMaToBoro crekna”.

NOTOKOM (OPCUPOBAHHOIO BAOXA 3aHOCHATCSH Ha
nepudepuio nerknx 1 nog BO3aenCTBUEM rpaBuTa-
LM OCEAAl0T Ha NOBEPXHOCTY anNbBEON OOPCANbHbIX
OTOENOB.

Ecnn yenoBek cnut Ha 60Ky, NepBMYHOE Nopaxe-
Hue nerkux 6yneT B nepndepnyecknx 60KoBbIX OTae-
lax COOTBETCTBYIOLLEN CTOPOHbI.

Mpwn onmMTEeNbHOM 0BLEHNN C BONBHBIM MW HOCK-
Tenem COVID-19 npu BOpIxaHUM a3po30au, coaep-
Xallen Kanenbky MOKpPOTbl, UHPULMPOBAHHOW BUPY-
COM, BEpOSITHA KOHTaMMHaUMsS MHOXEeCTBa CErmMeH-
TapHbIX OPOHXOB 1 OPOHXMON 1 Janee anbBeos 060mx
NIErKNX Kak LEHTPanbHOM, Tak u nepmudepunyeckomn
nioKanmMsaumm.

OT 4ero eule 3aBUCUT UHTEHCUBHOCTb, NOKanu-
3aUMs U pacrnpoCTPaHEHHOCTb “MaToBOro crekna”?
CreneHu 3TUX U3MEHEHUI MOIYT 3aBUCETb OT TOYKM
NPUIOXEHNS MaKCUMasnbHOro KOAMYEeCTBA KOHTaMM-
HUpYIoLLLEro cybcTpaTta, MHTEHCMBHOCTY PenankaLmm
BMpYyCa, nona, Bo3pacTa nauneHTa, obpasa ero xu3s-
HN N COMYTCTBYIOLWMX MATONOMMYECKUX COCTOSHWUIA.
B panbHeliwem no 3aBeplieHnn paboTsl “focnuTans
COVID-19” Mbl nnaHupyem mnayuntb pakTopbl BAUS-
HUs Bosiee MOJSIHO Ha BCeW rpynne rocnutanmampo-
BaHHbIX MNAaLUNEHTOB.

ConocTaBneHne KOHTponbHbIX KT-nccnenoBaHuii
C [JaHHbIMW nepBuYHOro obcnefoBaHMs nokasano,
4yTO “MaToBOE CTEKI0” BO BCEX CMy4YasiX A0CTATOYHO
ObICTPO NPOrPeccupyeT B Ty UM MHYIO CTOPOHY. A BCe
OCTasbHble OMUCaHHbIE B IUTEPATYPE NIErOYHbIE CUM-
nTombl COVID-19 (koHCcONMaaumMmM nero4yHon TKaHW,
nepunodynapHbIe YNIOTHEHWS!, CUMNTOM BO34YLLUHOM
OpOHXOrpaMmbl, YTOJILLEHNE MEXO0bKOBOrO MHTEP-
cTMuma no Tuny “OynbbkHOM MocToBoi”, “halo”,
obpaTtHoe “halo”) — 810 cnencTBMa Pas3BUTUSA “MaTo-
BOro cTeksna”. Ha ctagmm nporpeccumn OHM NocTeneH-
HO, MakCVMasbHO K NMKOBOW cTagun (Ao 14 gHen ot
Hayana CMMMNTOMOB), 3aMELLAITCS 30HaMM KOHCONN-
naumm B 100% cny4yaes.

SddekT BO3OYLIHOM OpOHXOrpammbl Ha GoOHe
KOHCONMAAUMA Yy HalMX MAaLMEHTOB BCErga coxpa-
HAncs. To ecTb OPOHXM U BpoHxmonbl npu COVID-19
NPOXOAMMbI 1 MOYTU HE BOBMIEKAIOTCS B MPOLECC MpuU
OTCYTCTBUWN NPUCOeaNHEHNS BakTepuanbHOM MHDEK-
LK.

Y 4 Hawux naumeHToB 13 69 6bi10 3adUKCUPO-
BaHO npucoeamHeHne GakTepuanbHOM MHEBMOHUM.
CvMNTOM BO3AYLLUHOM BPOHXOrpaMmbl NpU 3TOM OT-
cyTcTBoBan (puc. 15).

PaclwipeHne neroyHblx COCyAoB, MOAXOASLLNX
K oyaram nopaxeHus, Habnoganocb B 52 (75%) cny-
yasix (puc. 16).

Ko Btopomy KT-uccneposaHuio (10-14-i1 oeHb),
naTonornyeckme ydyacTtkum (“martoBble ctekna”) “ycbi-
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Puc. 12. KomnbloTepHble TOMOrpamMmMbl IEMKUX BLICOKOMO paspelueHunst. MyxuirHa 45 net. B 6onblueli cTeNeHW nopaxeHbl

AopcalibHble OTAENbI JIErKnxX.

Puc. 13. KomMnbloTepHble TOMOrpamMMbl JIErkUX BbICOKOro paspelueHust. XKeHwmHa 49 net. MopaxeHbl NperMyLLeCTBEHHO

nepudepuyeckme oTae bl IEBOrO JErkoro.
J .

Puc. 14. KomnbloTEpHbIE TOMOrPamMMbl IErkMX BbICOKOrO paspelieHuns. Myx4ynHa 58 net. MNopaxeHbl npevmMyLLeCTBEHHO
nepudepuyeckmne oTaenbl NPaBoro Nerkoro.
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Puc. 15. KomnbloTepHas TomorpaMmma nerkmx BbICOKOro
paspelueHus. XeHwumHa 81 roaa. Ha poHe TeueHns Bupyc-
HOW MHEBMOHWM B IEBOV HUXKHEN 0M€ ONPEAENSeTCs 30Ha
KOHCONMAauMN Nero4HON TKaHW, XapakTepHas ons npucoe-
OVHeHns 6akTepuanbHO NHDEKLUMN, C OTCYTCTBMEM CUM-
nToma Bo3ayLUHOW BpoHxorpadum (CTpenka).

Puc. 16. MNMpu KT-nccnenoBannn HabnogaeTcs paclumpe-
HVE NeroyHbIX COCYA0B, MOAXOASLMX K 04aramM nopaxeHus:.

XalT” 1 NpeBpaLLanTCs B PETUKYIISIPHbIE N3MEHEHUS:
€ONHWYHbIE PETUKYNSIPHbIE TSXW, “MaTOBOE CTEK/0”
c 6onee “HeXHOWN CTPYKTypoii”, B “rpyboe moLleHne”
unu “crazy paving” n cuMmnTom “TaloLero caxapa”.

Mpn nepBuyHbIX KT-nccnemoBaHMax nNerknx Ha
paHHMX CcTagusx (0O S OHer OT MNOSABEHUS CUMM-
TOMOB) Y 25 13 69 Halmx naumeHToB npeobnaganu
30HbI KOHCOIMOALUMN Nero4yHorn TkaHn. CpeaHuin BO3-
pacT nauMeHToB € npeobnagalolmm CUMNTOMOM
KOHCONMMOAUUM NEero4yHoM TKaHM NpU MNEePBUYHOM
KT-nccnenoBaHun Obin HUXE cpedHero Bo3pacTta
MauMeHToOB C CMMMNTOMOM “MartoBoro crekna” — 51,7
1 59,4 roga COOTBETCTBEHHO.

MOXHO NpeanonoXnTb, 4TO BbiICTpas KOHCONMAaA-
LM NIErOYHONM TKaHW AABNSIETCHA NposiBlieHnemM bonee

MOLLHOIO MIMMYHHOIO OTBETA Y 1L, MOJIOLOrO BO3pa-
cTta. AHanua 3TOro BOmpoca M cOop AaHHbIX HaMu
nponosxarTcs.

Takum 06pa3oM, eCcTb [Ba BapuaHTa pasBUTUS
6onesHn COVID-19, BbISIBNEHHOI NPU MNEPBUYHOM
KT-gonarHocTtuke.

MNepBbIi BapuaHT — korga npv nepsuyHoM KT-uc-
cnefoBaHnn HabNJaeTCs TUNMYHAA KapTuHa Hanum-
4yns y4acTKOB “MaToBOro ctekna”. anee npu BTOPOM
KOHTposnbHOM KT-uccneposaHun onpepensercs
NPOrpeccust CyLECTBYIOLLMX WU3MEHEHUI W, Korga
KNIMHUYeckne nposineHns 60ne3Hn MayT Ha cnag
1 NaumeHT Bbi3gopasnusaet, npu KT-uccneposaHum
onpenenseTcs 3amelleHne y4yacTKOB “MaToBOro
CcTekn1a” KOHCOMMaaumen n PeTUKYNAPHbIMN U3MEHe-
HUSIMW NNEFOYHOWN TKaHW.

Mpn BTOPOM BapumaHTe MO AAHHBIM MEPBUYHOIO
KT-nccnenoBaHns onpenensaoTcs YnaoTHEHNS NeroY-
HOW TKaHW — ee KOHCONMAALMs 1 OCTaTO4HbIE MPOSIB-
nenusa “martoBoro ctekna”. Bropoe KT-nccnegosanue
NPUXoOONTCS y>kKe Ha BpeMs 6oee BbIpaKEHHbIX PETU-
KYNAPHbBIX UBMEHEHWUI B NTIErO4HON TKaHW. A npu Tpe-
Them KT-mnccnenoBaHum pakTmieckm MOXHO Habsto-
natb KT-KapTUHY fIerknux pekoHBanecLeHTa.

M3 aToro cneayer, 4to ecnn y 6onbHoro COVID-19
VMENNUCb eOMHUNYHbIE Y4acTKM “MaToBOro crekna”,
a nNpu KOHTponbHOM KT-mnccnepoBaHum nx passutme
nporpeccupyeT, n ¢ ¢pasbl KT-1 nauyeHT nepexogut
B ¢asy KT-3, T0 310 ectecTtBeHHas ¢rasa pas3BuTUs
OaHHoro 3aboneBaHns 1 cooTeeTcTBeHHO COVID-19
y Takoro naumeHTa Obis BbISIBNIEH HA PAHHEN CTaauN.
OueHka OMHAMUKM PasBUTUS U3MEHEHUA B JIErKnx
nokasana, 4to TedeHne COVID-19 cooTBeTCTBYET Na-
paborne, n 3abonieBaHne HeM30eXHO BbIXOAUT Ha MUK
CBOEro pasBuTUS, KOTOPLIN xapakTepudyeTcs bonee
BbicOkoM KT-cTagmern npouecca C nocneaylowmm
perpeccomM Natonorm4eckux U3MeHeHmm B Nerkux.

B 3aBucumocTtn oT atanoB passutmusa COVID-19
1N COOTBETCTBEHHO YXYALUEHUSI KIIMHUYECKOro COCTO-
aHMS naumeHTta, nepBudHble KT-nccnepoBaHmsa Mo-
ryT 6blTb CAENaHbl Ha PasHbiX CTaaMsaXx NpPorpeccum
3aboneBaHus. Vx cnenyet pasnuyaTb M NPaBUSIbHO
VMHTEPNPETMPOBaTh, onuceiasg KT-cemnoTuky 3abo-
NIeBaHUS 1 OL,EHMBAs €ro NPorHoa.

CyuiecTBylOT pasHble Teopun natoduanonorum
npoLecca, KOTOpPbIA MPOUCXOAUT B NIEFOYHOM TKaHU
npu COVID-19.

Mbl Gonblle CKIOHAEMCS K BeayLlen Teopum, Ko-
Topas 3aklyaeTcsa B TOM, 4To Bupyc SARS-CoV-2
BCTyMNaeT BO B3AaUMOAENCTBUNE C TKAHSIMU OpraHn3ma
yepes peuenTopbl aHrMOTEH3UHKOHBEPTUPYIOLLErO
3H3uMa ACE-2, KOTopble Hax0AsTCS B Pa3HbIX TKAHSIX,
B 6OJIbLUMHCTBE CBOEM B JIErO4HOW NapeHxmme: B fie-
rOYHbIX aflbBEONIax 1N B OPOHXax, a Takke B HOCOMNOT-
Ke, cepaue v cocynax [15].
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N rniiiHCEAS BUSYATHBALINS

MNpoaHanuaupoBas cTatbn Apyrx aBTopos [16, 17]
N OCHOBbLIBASICb HA COOCTBEHHOM OMbITE, Mbl NOAAEP-
XnBaeMm Teopuio MNPOHMKHOBEHUS Bupyca SARS-
CoV-2 B anbBEONIAPHYIO UM 3HAOTENNANBHYIO KNETKY
yepes peuentopbl ACE2 ¢ nocnenytoLel ee oecTpyk-
umen. HakonneHne MHOXeCTBa TakMX paspyLUeHHbIX
KNIETOK 1N MEXKIIETOYHOW XUAKOCTU B NEro4YHOM A0/b-
Ke NpMBOOUT K OTEKY MOpaXeHHbIx aonek [18], yto oT-
paxaeTtcs Ha KT-13o06paxeHnsx kak “mMmaTtoBoe CTek-
N0”, a 3aTeM U K KPOBOU3JINAHUSM B aJibBEOJIb
N MUKPOTPOMOO03aM NEroYHbIX COCYA0B, SBMSIOLLMXCS
cybcTpaTtoM cumnToma “koHconvaaumnn®,

BTopbIM nyTeM MHOUUMPOBaHNS NErknx, BEPONAT-
HO, SIBNSIeTCS MyTb MPOHUKHOBEHUS BUpyca 4yepel
BOCMaJleHHble CTEHKW COCynO0B (Npu Backynurtax),
4yTO Mbl Takxe Habmoganu npu KT (puc. 17).

B 2006 r. K. Kuba n coaBt. [19] uayyann SARS-
CoV, koTopsbiti B 2006 I. Bbi3biBaN OCTPLIA pecnmpa-
TOPHbIN CUHAPOM. VlccnepoBaHns NPOBOAMAUCE Ha
Mbiwax. Noteps akcnpeccun ACE-2 y Mblluen-myTaH-
TOB MpvBeNa K NMOBbILUEHHON MPOHNLLAEMOCTU COCY-
[OB, YBENVNYEHUIO OTeka Nerkux, HaKOMIEeHUI0 Hemn-
TPOPUOB M YXYALIEHUIO QYHKLMN NEFKMX.

910 noxoxe Ha natoreHe3 SARS-CoV-2. Ecnu
BMpYycC paspywaet peuentop ACE-2, paspyluaeT anb-
BEOJIbl, TO 9TO BEAET K aHANIONMYHbIM U3MEHEHUSIM,
KoTopble OblIn onucaxsbl ewe B 2006 r. Bupyc nona-
0AeT BHYTPb KJIETKM, 3aTEM HACTYMaloT Penankaums
BMpYCa 1 paspyLUeHne KNETKN.

B ctatbe M. Ackermann v coagT. [16] onucbiBaeT-
CS1 M CpaBHUBAETCS NaToMopdOonornyeckas kKapTmHa
Nerknx NauMeHTOoB, yMepLUMX OT OCTPOro pecnupa-
TOpHOro auctpecc-cuHapoma (OPAC) npu COVID-19
n npu rpunne HIN1. OtanuntensHas ocobeHHOCTb
npu COVID-19 6bina B HanM4nm NoBpPeXaeHns dHO0-
TenManbHbIX KNeToK, HanMinnm B HUX BUPYca, TPOM-
6032, MUKPOAHTMOMATUM NEroYHbIX Kanwuanspos
N BbIP@XEHHOro aHrmoreHesa. dkcnpeccust ACE-2
6bina 6onee BbipaeHHoW y ymepwnx oT OPAC npwu
COVID-19. 310 Takxe NOATBEPXKAAET BbILLEYNOMSHY-
TYI0 TEOPUIO U AaeT BO3MOXHOCTb PaccyXaatb O Npu-
poae M3MEHEHWUN, BbIBASIEMbIX Ha KOMMbOTEPHbIX
TOMOrpamMmmax.

Takum 06pa3omM, MOXHO NPEANONOXUTb, 4TO “Ma-
ToBOE cTekno” npu COVID-19 oTpaxaeT dasy oTeka
Nerkvx, To0 eCTb HanMyMs TpaHccyaaTa, NenkoumToB
N OeTpuTa pa3pyLUEHHbIX KNeToK NIerkoro.

Hanee uyutonatnyecknii adpdekT HapacTaeT,
npovcxoouT 0Opa3oBaHUE FMaNMHOBbLIX MeMOpaH,
NPOrpeccupyeT WHTEPCTULMANIBHOE BOCMaNeHne
N NOBPEXAEHME NUTENNSA C KPOBOUSNUSHUSAMU U MU~
KpoTpoMbo3amu. 3To, Hanbonee BEPOSTHO, COOTBET-
CTBYET 30HaM KOHCONMAALUMN NIEFOYHOM TKaHW, KOTO-
pble Mbl BUaum npu KT.

2020, rom 24, Ne2

Puc. 17. KomnbioTepHas Tomorpamma nerkmx BblCOKOrO
paspeLleHms. YyacTtkm “mMaToBOro ctekna” onpeaensioTcs
no XoA4y NeroyHbIXx COCYAOB NMPU MPOHWKHOBEHMW BUPYCA
yepes BOCNaneHHble CTEHKM COCYAOB (MpY BAaCKyIMTax).

3atemM npoucxoamuT Nn3uc remornodbuHa 1, Bepo-
ATHO, aKTUBHbIN (aroumnTo3. ANbBEOSIbI, 3aNOJIHEH-
Hble MPOoAyKTaMu pacnaga remornobuHa, nemkoum-
TamMu 1 TPaHCCYaaToM, NOoCTENEHHO 0CBOOOXAa0TCs
OT Takoro CoaepXmmMoro M BOCCTaHaBNMBAIOT CBOIO
BO34YLIHOCTb, YTO HAa TOMOrpamMmax BbIMAOuUT Kak
“maToBOE CTEKN0” “HEXHON” CTPYKTYPbI. TO €CTb 3TO
KT-npuaHak perpecca natonorniecknx U3MeHeHUM.

OpHako 4acTb aBTOPOB CuyMTaloT, 4TO GUOPO3
B HEKOTOpbIX cnyyasix octaetcs [20], n 370 MOXeT
ObITb 06YCIOBIEHO TEM, HTO Pa3pPYLLEHHbIE aNbBEOJIbI
He BOCCTaHaBAMBAIOTCS, 3aMELLalOTCS COeaMHUTENb-
HOW TKaHbIO 1 B AajibHenLeM HeoOpaTUMO OCTalTCH
30HaMM KOHCOAMZAuuM — 30HaMWU “HEXHOro” wnnn
“rpyboro” ¢omnbposa. Takke oHu npegnonaratoT [20,
21], 4TO NOSAABNEHME KOHCONMOAUMN NIEFOYHOM TKaHN
MOXeT OblTb MIOXWUM MPOrHOCTUYECKNUM MPU3HAKOM,
Tak Kak 3TO COonpsixxeHo ¢ dopMmpoBaHnem prbpoasa.

1o noayyYeHHbIM HaMK JaHHBIM 3a NEPBbIN Mecs,
pabotbl “Tocnutana COVID-19” cyouTb O pa3BuTuM
$G1bpo3a y pekoHBaANECLIEHTOB Noka paHo 13-3a [0-
CTaTO4YHO KOPOTKOro cpoka HabnoaeHus 3a naumeH-
Tamu.

Tem He MeHee Mbl BCe Xe cuuTaeMm, 4To Gpnuobpos
OCTaeTCs Yy MaLMeHTOB, Y KOTOPbIX ObIIO OTMEYEHO
npucoeanHeHne NHEBMOHUK BakTepuasbHOM NpUpo-
Obl. besa npucoeguHeHns GakTepuanbHON NHDEKUUN
B MapeHXMME NIErO4YHOM TKaHW OCTaTO4YHblE N3MEHE-
HUSA He HabnaalTca. A caMma KoHCONMaaUus neroy-
HOW TKaHM Ha KOMMbIOTEPHOM TOMOrpaMmme 00yCroB-
NneHa KpoBOM3NUAHUAMK [22] B NPOCBET asibBeos
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N paclIMpeHHbIMK IMMbaTUYECKMMUN, BEHO3HLIMU
cocynamu. Korga BocnanuTenbHas peakums npekpa-
LaeTcs, cocypl CrnagatTcs, U3NUBLLASACH KPOBb
JIM3NPYETCS N y4acTkM KoHconupauum 6onee He
onpenensioTCs.

BepoaTtHo, KT-npudHak “pacluvpeHne neroyvHbix
cocynoB” [23] MOXHO MCMOSb30BaTb AJi OLLEHKU
NnporHo3a TeyeHns 3aboneBaHus.

B uenom cnepyet nogyepkHyTb, 4Tto KT nerkux
npu COVID-19 — 310 06WMpHasa Tema o AMCKYCCUiA
no npobsieme, KOTOPYD MUP HAYMHAET NMb 0CO3-
HaBaTb 1 C KOTOPOW HaM Tenepb NPUAETCHA COCYLLECT-
BOBaTb W NpeojonesaTb TPYAHOCTU, €10 co3aaBae-
Mble.

3aknoyeHue

B aton ctaTtbe, noceaweHHon KT nerkmx y naum-
eHTOoB B ycnosusix nangemun COVID-19, npencrtas-
JIeH aHann3 Hallero onbiTa B TeYeHWe NepBoro Mecs-
ua pabotsl “Tocnutana COVID-19”.

AHanus BbISBNEHHbIX KT-nNpr3HakoB Ha BCEM NPO-
TSXKEHUM pasBuTus nHeemoHun npyu COVID-19 ocy-
LecteneH Ha rpynne 69 nauweHTtoB ¢ KT-3 n KT-4.
CornacHo noslyd4eHHbIM HamMW OaHHbIM, MOsIBlEHUe
KOHCONMAauun npu MNEPBUYHOM UCCNEenoBaHUMN,
BEPOSITHO, HE CBSI3aHO CO CPOKOM AaBHOCTU 3abose-
BaHMS 1 MOXET ObITb 06ycnoBneHo 6onee Gnaronpu-
ATHBIM Te4YyeHWem npouecca. [ockonbky paboTa
“Tocnutansa Covid-19” He 3aBepLueHa, c6op dakTmye-
CKMX OA@HHbIX U UX aHann3 npoposikalTca u oyayT
npeacTaB/ieHbl B MOCNEAYOLWMX NyOAnKaumnsx.

Yuyactue aBTopos

KapmasaHosckunin II. — mnpesa, ausarH, KOppekTypa,
YyTBEPXAEHME OKOHYaTEsNIbHOro BapmaHTa TekcTa CTaTbMu.

CemeHoB @.M. — opraHm3auus npoLecca Jie4yeHus na-
LUMEHTOB 1 paboTbl N0 COOPY NEPBUYHBIX AAHHbIX.

Kysneuosa C.tO0. — opraHmsaums paboTbl IT-cuctemsl,
NOEO0Norvsl SNEKTPOHHON MCTopun 6GoNe3Hu, HanvcaHue
TekcTa cTaTbMm.

LlaHTapeBuy M. 0. — cbop 1 aHanm3 nepBuyHbIX KT-
[OaHHbIX, HanMcaHne TekcTa cTaTby.

3amatmnHa K.A. — c6op 1 aHann3 nepBryHbIX KT-aaHHbIX,
HanucaHue TekcTa cTaTby, BHECEHNE OOMONHEHU 1 n3Me-
HEHWI B TEKCT, aHaNIM3 aHM0NA3bIYHOM UTepaTypbl.

Crawkue B.W. — c6op v aHann3 nepBuyHbIX KT-gaHHbIX,
HanucaHue TekcTa cTaTby, BHECEHNE OOMNONHEHU 1 u3Me-
HEHWI B TEKCT, aHaNIN3 aHM1093bI4HOM INTEPATYPHI.

Kongpatbes E.B. — aHann3 aHros3bl4HOM INTEPATYPbI.

Kosnoea A. B. — opraHusaumsa paboTbl C NauueHTamu,
obecneveHne padoTbl No cbopy AaHHbIX MLIP-TecToB.

MnotHmkos I.M. — opraHM3auma npouecca n fevyeHne
NaLuMeHTOB B PeaHMMAUMOHHOM OTAENEHUM U B NanaTte MH-
TEHCMBHOW Tepanuu, noabop MHAMBUAOYyaNbHOW Tepanuu,
NePBUYHbIV aHANN3 PEe3yNbTATOB JIEYEHUS.

MonoB B.A. — opraH1sanms npoLecca 1 ne4eHne naum-
€HTOB B UHPEKLIMOHHOM OTAENEeHNU, NOAOO0P MHOMBULYASb-
HOV Tepanuu, NePBUYHbBIV aHaNM3 PEe3y/bLTAaTOB JIEHEHWS.

YynuH A.B. — opraHmnsaums npouecca v nedyeHne naum-
€HTOB B MHMEKLMOHHOM OTAENEeHUN, NOAGOP UHAMBUAYASb-
HOW Tepanun, NEPBUYHbINA aHANN3 PE3YNLTATOB JIEYEHNS.

Mpuukesny A.A. — opraHusaumsa npolecca n nedveHve
naumMeHToB B MHMEKUMOHHOM OTAEeNeHnn, noadbop MHAM-
BUAYaNbHON Tepanuu, MEPBUYHBLIA aHanM3 pPesynbTaToB
NleveHuns.

Yununos A.M. — opraHm3aumsi npouecca 1 neveHre na-
LUMEHTOB B MHGDEKLMOHHOM OTAENEHUM, NOAO0P UHAUBUY-
aNbHON Tepanuu, NEPBUYHBIA aHANU3 PE3YNLTATOB JIEHEHMS.

MeyeTtoB A.A. — opraHmMsaumns npoLecca v nevyeHne naum-
€HTOB B MHMEKLMOHHOM OTAENEeHNN, NOAGOP UHAMBUAYASb-
HOW Tepanunn, NePBUYHbIN aHaNN3 PEe3yNLTAaTOB JIEYEHNS.

XoxnoB B.A. — noeonorns 3NeKTPoOHHON nctopumn 60-
Ne3HN 1 ee peannsaums, pabota ¢ KNMHUYeCcKMn 1 nabo-
PaTOPHbLIMU AAHHLIMW NMALMEHTOB.

KypouknHa A.W. — ctatucTnyeckas o6paboTka AaHHbIX
KT-nccnenoBaHui.

KanunuH [.B. — natonoro-mopdonornyeckne n peH-
TreHONOrnyeckme ConoCTaBNeHNs, aHann3 nuTepartypbl.
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Introduction

A new coronavirus infection COVID-19 is an
ongoing viral pandemic that has arisen in Southeast
Asia and has quickly spread all over the world [1, 2].
The first cases of the new coronavirus infection were
reported in December 2019 in Wuhan, China [3].

CQOVID-19 is a potentially severe acute respiratory
infection caused by beta-coronavirus SARS-CoV-2
[4]. Symptoms, typical of the new coronavirus
infection, are fever, cough, sore throat, shortness of
breath [5].

On 24 May 2020, 5267419 confirmed cases of the
infection and 341155 deaths were registered
worldwide. In Russia, at the same date, 344481
confirmed cases of COVID-19 with 3541 deaths were
recorded [6].

Modern diagnostic tests of the new coronavirus
infectioninclude molecular recognition and serological
testing for 1gG and/or IgM (RDT, ELISA and
neutralization reactions) [7].

Molecular diagnostic methods include reverse
transcription polymerase chain reaction (RT-PCR),
real-time RT-PCR (rRT - PCR) and isothermal
amplification with reverse transcription loop (RT -
LAMP) [8].

The “gold standard” in COVID-19 diagnosis is
testing for nucleic acids - real-time reverse
transcription polymerase chain reaction [9].

However, recent studies have showntheimportance
of computed tomography, when patients with a still
negative PCR test [10] are being diagnosed, and its
high sensitivity (up to 98%) [11]. Moreover, CT
provides important information not only for
diagnostics, but also for assessing the progress of the
disease and the patient’s response to the treatment
administered [12].

The research goal comprises primary analysis of
CT examinations results and their interpretation by
comparing with the data already available in the
literature.

Material and methods

In order to organize the provision of timely and
high-quality medical care to the patients with the new
coronavirus infection COVID-19 confirmed diagnosis
or with a suspicion of the new coronavirus infection
COVID-19, the Government of the Russian Federation
directed a government edict No. 844-r dated April 2,
2020. At the suggestion of Ministry of Health of the
Russian Federation, a list of organizations and their
structural divisions, carrying out medical activities,
subordinate to federal executive authorities, medical
organizations that were redesigned to provide hospital
medical care to the patients with the new coronavirus
infection COVID-19 confirmed diagnosis or with the

new coronavirus infection COVID-19 suspected, was
approved under special instructions from April 13,
2020. The list of these organizations included our
center: the Federal State Budgetary Institution
“National Medical Research Center of Surgery named
after A.V. Vishnevsky” of the Ministry of Health of the
Russian Federation.

NMRC of surgery named after A.V. Vishnevsky was
redesigned into a Center of medical care of patients
with coronavirus infection provision in accordance
with the plan of implementation of measures for
bedspace redesigning, approved by the Ministry of
Health of the Russian Federation. The center
comprises 150 beds, 15 of which are intensive-care
beds. The Infectious Center has started its work on
April 17, 2020.

When arrived at the hospital, all patients underwent
MSCT of the chest organs. The examination was
conducted according to the standard protocol of
MSCT of the chest organs and reconstruction of soft
and high-resolution on a Philips Ingenuity CT 64 multi-
detector computed tomograph.

The following scanning parameters were used for
the standard protocol: 64 * 0.625 collimation, 1 mm
reconstruction, 0.5 mm increment.

The patient was lying on his back with his arms
thrown back behind his head during the procedure. A
scan area including the chest was planned by the plan
scan.

Assessment of the scans was carried out in the
Dicom-images viewing module of medical hardware-
software complex “ArchiMed”(Med-Ray. Russia,
2004).

Postprocessing was performed by means of Philips
IntelliSpace Portal software (Philips Medical Systems,
Cleveland).

The percentage of lung parenchyma lesions, as
well as the severity (CT-1-4) were evaluated according
to the recommendations “Radiation diagnosis of
coronavirus disease (COVID-19): organization,
methodology, interpretation of the results” of the
Moscow State Budgetary Healthcare Institution
“Scientific and Practical Clinical Diagnostic Center
and telemedicine technologies of the Moscow Health
Department "version 2 (04.17.2020) [13].

Except for the primary CT-scan, follow-up
examinations were carried out every 4 days or when
clinical presentation changed.

During the period from April 17, 2020 to May 18,
2020, 830 chest CT scans were performed and results
of 123 CDs with CT scans made by other institutions
were interpreted. Among them: 34 (3.3%) comply
with CT-0, 180 (19%) — CT-1, 341 (36%) — CT-2,
261 (27%) — CT-3 and 136 (14%) — CT-4. Average
number of examinations of patients by stages: 1-for
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patients with CT-0 severity, 2-for patients with CT-1
severity, 3-for patients with CT-2 severity, 4-for
patients with CT-3 severity, and 3-for patients with
CT-4 severity.

On the primary stage, we have analysed in a more
detail way a group of 69 patients, who were diagnosed
with CT-3 or CT-4 volume of lung damage at least
once during hospitalization. The patients underwent
PCR analysis three times during hospitalization.
Among 69 patients, 34 patients had a positive PCR
test at least once, the remaining 35 patients had a
clinic, corresponding with this disease. All patients
underwent basic three-component therapy: kaletra
(lopinavir / ritonavir), plaquenil, and azithromycin. In
addition, some patients received tocilizumab (refer to
Table 1). The conditions for prescription of prophylactic
anti-inflammatory therapy with tocilizumab were a
combination of thoracic region CT data: a significant
volume of compressed lung tissue / prevalence of
lung damage 50-75% of their volume (CT-3) with 2 or
more signs:

— decrease in Sp0,,

- CRP>60mg/lora3timesincrease in CRP level
on 8-14 days of iliness,

— fever> 38 °C for 5 days,

— white blood cells <3.0-3.5-10°% /1,

— lymphocytes <1-10° /land / or <15% [14].

Statistical analysis was performed using the
STATISTICA software package for statistical data
analysis (“Statistica” for Windows, Copyringht® by
Stat Soft, 1994 licensed) using the Student’s t-test to
compare pair values in two groups and the Chi-square
test for constructing contingency tables with percent
by row and column.

Table 1. Patients and CT features

Results

In a group of 69 patients, who were selected to
assess the dynamics of ground-glass opacity (GGO)
and who were at least once diagnosed with CT-3 or
CT-4 damage, GGO prevailed in 44 cases (64%) and
in 25 cases (36 %) consolidation of lung tissue was
observed.

Among those, in whose tests ground-glass opacity
prevailed, it was represented by subpleural rounded
“foci” in 15 cases (34%), in the other 29 cases (66%),
it was represented by diffuse changes. 43 patients
had a concomitant disease in past medical history,
among which arterial hypertension prevailed - 25
cases (58%). When comparing the two groups, the
average age of the patients with consolidation changes
was statistically significantly lower than one of the
group, where ground-glass opacity prevailed, — 51.7
and 59.4 years, respectively (p = 0.01) (Table 1). The
distribution of CT signs by age subgroups showed 84%
of patients with consolidation were younger than 60
years old, and among those who had GGO prevailed,
52% were 60 years old or older (p = 0.02) (Table 2).

In the group of patients with pulmonary tissue
consolidation, there were fewer concomitant diseases,
fatal outcomes, positive PCR test results, a shorter
hospitalization period, and fewer cases of tocilizumab
administration were noted (Table 1).

Although at the initial examination the average
percentage of pulmonary parenchyma involvement in
the group of patients with lung tissue consolidation
was higher (63.3%; p = 0.04), follow-up examinations
showed c statistically significantly lower average
values of the increase in the percentage of involvement
of the parenchyma, which acquired negative values

Total Ground-glass opacity, Consolidation,
n (%)’ n_(% of all _n (% of_aII ] p
with GGO) with consolidation)

Number 69 44 25
Average age 56.6 59.4 51.7 0.0097
Females 27 (39.1) 19 (43.2) 8 (32)
Males 42 (60.8) 25 (56.8) 17 (68)
Concomitant diseases 43 (62.3) 31(70.5) 12 (48) 0.0658
Fatal outcome 3(4.3) 2(4.5) 1(4) 0.9165
Discharged on May 20 62 (89.9) 38 (86.4) 24 (96)
Average bed-days 17.2 17.9 16.2 0,2261
Average number of days from 6 5.9 6.3
symptoms to the 1st CT
PCR + (at least once out of 3) 34 (49.3) 23 (52.3) 11 (42.3) 0.5159
Total the 3rd CT 65 (94.2) 41 (93.2) 24 (96)
Total the 4th CT 37 (53.6) 27 (61.4) 10 (40)
Average temperature when hospitalized 37.6 37.6 37.7 0.5724
Actemra 9(13) 7(15.9) 2(8) 0.3557
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Table 2. Distribution of CT signs by age subgroups

Age Total
<55 55-59 60-64 <65

Ground-glass opacity, n (%) 15 (34) 6(13,6) 12 (27,3) 11 (25) 44

Consolidation, n (%) 12 (48) 9 (36) 3(12) 1(4) 25

Total 27 15 15 12 69

Table 3. The ratio of % involvement of pulmonary parenchyma and CT signs
Ground-glass opacity Consolidation p

Average % involvement acc.to the 1st CT 51.7 63.3 0.0413
Average % involvement acc.to the 2nd CT 70.2 71.6 0.7572
Average % involvement acc.to the 3rd CT 74.2 66.8 0.1333
Average % involvement acc.to the 4th CT 72.9 69.8 0.6063
“Growth” % of involvement after the 2nd CT 18.5 8.3 0.0181
“Growth” % of involvement after the 3rd CT 3 -5.2 0.0346
“Growth” % of involvement after the 4th CT -10.6 -13.4 0.5486

after the third CT scan (8.3 after the 2nd CT and -5.2
after the 3rd CT versus 18.5 and 3 in the GGO glass
group; p = 0.02 and 0.03, respectively) (Table 3). The
total number of fourth CT examinations of these
patients was also smaller, due to the shorter duration
of their hospitalization.

The average number of days from the onset of
symptoms to hospitalization and the first CT scan was
approximately the same and was equal to 5.9 days in
the group with the predominance of GGO and to 6.3
days in the group with the prevalence of lung tissue
consolidation.

When analysing the distribution chart of the
number of patients with GGO and with lung tissue
consolidation by the time from the onset of disease
symptoms to primary CT, no visible differences were

80
70+

Average % involvement
N WA OO
o o o O o

T T T T T

—_
o
T

1stCT  2ndCT 3rd CT 4th CT

—&— Ground-glass ——Consolidation
opacity

o

Fig. 1.
signs.

Involvement of pulmonary parenchyma and CT

found between the period from the onset of the
disease and the prevailing sign of CT (Fig. 1).
Meanwhile, on the 5th day (the day of the check-up
CT examination) the largest number of patients was
determined in both groups (Fig. 2).

As for further changes, in the majority of cases
(72%), the CT performance developed from GGO into
its consolidation, the prevalence of which decreased
during the control CT scans, and, ultimately, single
fibrotic bands remained. In 19 of 69 cases (28%), the
consolidation of lung tissue was followed by the
development and predominance of changes of GGO
type. This was induced by both “spreading” of
previously existing consolidation areas, and to the
appearance of new GGO areas of the “reinfection”
type (Fig. 3, 4). In case of a gradual transition of

N Wk~ OO N @

Number of patients

2 34567 9 10 11 12 14 16
Day from the onset of symptoms

—o— Ground-glass —m—Consolidation

opacity

Fig. 2. The number of patients by day from the onset
of symptoms to primary CT.
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Fig. 3. Natural dynamic of CT symptoms. In the first CT scan dated April 23, 2020, multiple bilobar polysegmental sections
of lung tissue consolidation were determined. In the control CT scan dated April 30, 2020, “spreading” of the consolidation

sections and predominance of GGO zones were observed.

Fig. 4. Negative dynamic of CT symptoms. In a CT scan dated April 19,2020, multiple zones of consolidation are determined
mainly in the peripheral area of the lungs. On the control examination dated April 23,2020, “new” diffusion areas of GGO of

reinfection type and their replacement of the consolidation zones were observed.

11.05.2020 16.05.2020

Fig. 5 (begin).

TN EniiHCEAS BUSVANMBALAS 2020, mo 24, Ni2



OPUTMHAJILHOE UCCJIENOBAHMUE | ORIGINAL ARTICLE

21.05.2020

Fig. 5 (end). In a CT study dated 11.05.2020, consolidation
of the lung tissue of both lungs is determined
polysegmentedly. In control studies from 16.05.2020 and
21.05.2020, a gradual transition of consolidations to the
ground-glass opacity zones is determined, while the
emerging zones differ from the new infection sites in a more
“delicate” structure.

consolidation to ground-glass opacity zones, the new
ground-glass opacity zones differ from the new
infected areas in a more delicate structure (Fig. 5).

Discussion

CT semiotics of viral pneumonia COVID-19,
described in CT literature, includes: numerous
peripheral pulmonary tissue thickenings of ground-
glass opacity type, lung tissue consolidation, reticular
changes, pleural thickenings, subpleural lines (of air
stripstype), an air bronchogram symptom, interlobular
interstitium thickening of “crazy- paving” type, “halo”,
reverse “halo” [15]. All the signs were also clearly
observed in our patients, however, the characteristics
of the symptoms of the first CT examination depended
on the period time between the onset of the disease
and the primary CT examination.

Attention is drawn to the features of the localization
and prevalence of GGO at an early stage, indicated at
the initial CT examination.

Most often, GGO was bilateral - in 68 cases (98%),
only subpleural lesions were determined in 23 cases
(83%), but there were patients with both peripheral and
central GGO in CT scan — 37 cases (54%), only the
central one was identified in 9 cases (13%) (Fig. 6-8).

Among the typical manifestations of the GGO
symptom were revealed: either diffuse ones in 44
cases (64%) in the primary CT scan, or rounded foci in
25 cases (36%) (Fig. 9, 10).

In 100% of scans, these zones were located around
the pulmonary vessels, both around arteries and veins

(which is confirmed, among other things, by 5 CT data
with contrast enhancement) (Fig. 11).

In 16 cases out of 69 (24%), there was a lesion
of dorsal sections, in 48 cases (69%) — chaotic lesions
of different segments, both peripheral and central
(Fig. 12-14).

What is the reason for such a localization of ground
glass opacity? We assume, that SARS-CoV-2 virus
infection proceeds in two stages.

First, the virus enters ACE-2 receptors of epithelial
cells in the oropharynx via airborne transmission. Pain
syndrome and ulcerations of the mucosa, that contain
the virus, appear.

Adults and seniors tend to sleep on their backs.
Many of them have sleep apnea. When the respiratory
break ends, a sharp breath, i.e. forced air supply to the
lungs, comes. Particles of drying mucus, containing
the virus, are dragged from the surface of oropharynx
and reach the periphery of the lungs through the air
stream of forced inspiration and, under influence of
gravity, settle down on the surface of alveoli of the
dorsal areas.

If a patient sleeps on his side, the primary lung
lesion will be in the peripheral lateral parts of the
corresponding side.

When inhaling an aerosol, containing droplets of
sputum infected with the virus, during prolonged
communication with a patient or COVID-19 carrier,
contamination of many segmental bronchi and
bronchioles, and then of central and peripheral alveoli
of both lungs is likely.

What else determines the intensity, localization
and prevalence of ground-glass opacity? The degree
of these changes may depend on the point of
application of the maximum amount of contaminating
substrate, the intensity of virus replication, patient's
gender, age, lifestyle, and associated pathological
conditions. Subsequently, upon completion of the
work of COVID-19 Hospital, we are going to study the
influencing factors in the entire group of hospitalized
patients in a more detailed way.

Comparisons between control CT examination
with the data of the primary CT scan showed that in all
the cases GGO develops quite rapidly in one direction
or another. And all the other COVID-19 pulmonary
symptoms, described in the literature, (lung tissue
consolidation, perilobular thickenings, air broncho-
gram symptom, interlobular interstitium thickening
of “crazy paving”, “halo”, and reverse “halo” types)
are the consequences of development of GGO.
At the progression stage, they are replaced by zones
of consolidation gradually, maximally to the peak
stage (up to 14 days from the manifestation of
symptoms), in 100% of cases.

MEDICAL VISUALIZATION 2020, V. 24, N2 BTN
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[ grev il Fig. 7. High resolution lung CT. Male, 60 years old. GGO

. . . areas are mainly located in the central part of the right lung.
Fig. 6. High resolution lung CT. Female, 26 years old.
Bilateral areas of GGO in the peripheral parts of the lungs.

Fig. 8. High resolution lung CT. Male, 63 years old. In the Fig. 9. High resolution lung CT. Male, 42 years old.
primary CT scan, bilateral areas of GGO are identified both Multisegmental diffusion areas of GGO are determined.
in the peripheral and in the central parts of the lungs.

Fig. 10. High resolution lung CT. Male, 38 years old. Fig. 11. High resolution lung CT. Male, 63 years old, CT of

Rounded "foci" of GGO are determined. the lungs was performed with contrast enhancement, the
arrow indicates the pulmonary artery, along which GGO
changes are determined.
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Fig. 12. High resolution lung CT. Male, 45 years old, dorsal sections of the lungs are mostly affected.

11

Fig. 13. High resolution lung CT. Female, 49 years old, mainly peripheral parts of the left lung are affected.

Fig. 14. High resolution lung CT. Male, 58 years old, mainly peripheral parts of the right lung are affected.

MEDICAL VISUALIZATION 2020, V. 24, N2
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Fig. 15. High resolution lung CT. Female, 81 years old,
against the background of progression of viral pneumoniain
the lower left lobe, a zone of the lung tissue consolidation,
typical of overlay of bacterial infection, is determined with
no symptom of air bronchography (refer to the arrow).

Fig. 16. A CT scan determines vasodilation of pulmonary
vessels, approaching the lesions.

The air bronchogram effect against the background
of consolidations has always been observed in our
patients. That is, the bronchi and bronchioles with
COVID-19 are passable and almost not involved in the
process if there is no bacterial infection.

In 4 of 69 our patients, overlay of bacterial
pneumonia was recorded.

In 100% of cases, the air bronchogram symptom
was absent (Fig. 15).

Vasodilation of pulmonary vessels, approaching
the lesions, was observed in 52 cases (75%) (Fig. 16).

By the second CT scan (by day 10-14), the
pathological areas (GGO) “dry out” and turn into
reticular changes: single reticular fibrotic bands, GGO
of a more “delicate structure”, “crazy paving “and
“melting sugar” symptom.

2020, rom 24, Ne2

In primary lungs CT examinations, 25 of 69 patients
had areas of lung tissue consolidation prevailing at the
early stages (up to 5 days from the onset of symptoms).
The average age of patients with a predominant
symptom of pulmonary tissue consolidation in the
primary CT scan was lower than the average age of
patients with a GGO symptom - 51.7 and 59.4 years,
respectively.

We can assume, that the rapid lung tissue
consolidation is a manifestation of a more powerful
immune response of younger people. We continue to
analyse this issue and collect data.

Thus, there are two options for the development of
COVID-19, identified during primary CT diagnostics.

The first option presupposes a typical picture of
presence of ground-glass opacity zones, observed
during the primary CT scan. Further, the second
control CT scan determines the progression of existing
changes, and when the clinical manifestations of the
disease decline and the patient recovers, the CT scan
determines the replacement of GGO areas with
consolidation and reticular changes in the lung tissue.

The second variant includes thickening of the lung
tissue — its consolidation and residual manifestations
of GGO - according to the initial CT scan. The second
CT examination is carried out at the time of more
pronounced reticular changes in the lung tissue. In the
third CT scan, convalescent CT picture of the lungs
can be actually observed.

It follows, that if the COVID-19 patient had single
zones of GGO, and during the control CT examination
they progress, and from CT-1 phase the patient goes
into CT-3 phase, then this is a natural phase of
development of this disease, and, accordingly , such
a patient was diagnosed with COVID-19 at an early
stage. An assessment of dynamics of lungs changes
development has showed, that the progress of
COVID-19 corresponds to a parabola and the disease
inevitably reaches its peak of development,
characterized by a higher CT stage of the process,
with subsequent regression of pathological changes
in the lungs.

Depending on the stages of development of
COVID-19 and, consequently, the the patient’s clinical
condition deterioration, primary CT examinations can
be done at different stages of the disease progression.
They should be distinguished and interpreted correctly
by describing CT semiotics of the disease and
assessing its prognosis.

There are different theories of the pathophysiology
of the process that occurs in the lung tissue with
COVID-19.

We are tend to agree with the “classical” leading
theory, which postulates that the SARS-CoV-2 virus
interacts with body tissues through the ACE-2
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Fig. 17. High resolution lung CT. GGO areas are determined
along the pulmonary vessels when the virus penetrates
through the inflamed walls of the vessels (with vasculitis).

angiotensin converting enzyme receptors, which are
located in different tissues: for the most part, in the
pulmonary parenchyma: in the pulmonary alveoli and
bronchi, as well as in the nasopharynx, heart and
blood vessels [16].

Having analysed other authors’ articles [17, 18] and
taking into account on our own experience, we support
the theory of penetration of the SARS-CoV-2 virus into
alveolar or endothelial cell via ACE-2 receptors,
followed by its destruction. The accumulation of such
destroyed cells and intercellular fluid in the pulmonary
lobule leads to swelling of the affected lobules [19],
which is reflected in the CT scans as ground-glass
opacity, and then it leads to hemorrhages in the alveoli
and pulmonary vascular microthrombosis, which are
the substrate of the “consolidation” symptom.

The second way of lungs infection is probably the
entry of the virus through the inflamed vascular walls
(with vasculitis), which we also observed during
computed tomography (Fig. 17).

In 2006, Kuba et al. [20] studied SARS-CoV, which
caused an acute respiratory syndrome in 2006. Studies
were conducted on mice. Loss of ACE-2 expression in
mutant miceresultedinincreasedvascular permeability,
increased pulmonary edema, accumulation of
neutrophils and impaired lung function.

This is similar to the SARS-CoV-2 pathogenesis. If
the virus destroys the ACE-2 receptor, destroys the
alveoli, then this leads to similar changes that were
described back in 2006. The virus enters the cell, then
the virus replicates and destroys the cell.

Ackermann M. et al. [17] describes and compares
the pathomorphological picture of the lungs of
patients, who died from acute respiratory distress

syndrome with COVID-19 and with H1N1 flu.
A distinctive feature of COVID-19 was the presence
of endothelial cell damage and the presence of virus
in them, thrombosis, pulmonary capillary micro-
angiopathy, and pronounced angiogenesis.
Expression of ACE-2 was more pronounced in those
who died from ARDS with COVID-19. This also
confirms the aforementioned theory and makes it
possible to discuss the nature of the changes,
revealed during computed tomography.

Thus, we can assume that the ground-glass
opacity with COVID-19 reflects the phase of pulmonary
edema, i.e. the presence of transudate, white blood
cells and detritus of destroyed lung cells.

Further, the cytopathic effect increases, the
formation of hyaline membranes occurs, interstitial
inflammation and epithelium damage with hemorr-
hages and microthrombosis progress. This most likely
corresponds to the areas of lung tissue consolidation
that we observe in CT scans.

Then hemoglobin lysis occurs and, probably, active
phagocytosis. Alveoli, filled with hemoglobin decay
products, leukocytes, and transudate, are gradually
freed from such contents and restore their airiness,
which looks like the ground-glass opacity of
a “delicate” structure in the tomograms. That is, it is
a CT sign of regression of pathological changes.

However, some authors believe that in some cases
fibrosis remains [21], and this may result from the
fact, that the destroyed alveoli do not recover, but they
are replaced by connective tissue and, subsequently,
remain consolidation zones — zones of “delicate” or
“rough” fibrosis irreversibly. They also suggest
[22, 21], that the appearance of lung tissue
consolidation can be a poor prognostic sign, as this is
associated with the formation of fibrosis.

According to our data of the first month of
COVID-19 Hospital operation, it is too early to judge
about the development of fibrosis in convalescents
due to rather short period of tracking patients.

Nevertheless, we still believe that fibrosis remains
in patients, diagnosed with bacterial overlay of
pneumonia. Without bacterial infection in the lung
parenchyma, residual changes are not observed. And
the lung tissue consolidation on CT is caused by
hemorrhages [23] in the alveoli lumen and dilated
lymphatic and venous vessels. When the inflammatory
reaction stops, the blood vessels subside, the spilled
blood is lysed, and the areas of consolidation are no
longer detected.

Probably, such a CT scan sign as “pulmonary
vasodilation” [24] can be used to assess the prognosis
of the progress of the disease.

In general, we should emphasize that lung CT with
COVID-19 is an extensive topic of discussion,
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concerning the problem, that the world only starts to
realize and that we now have to coexist with,
overcoming the difficulties it creates.

Conclusion

The article devoted to lung CT scans in the face of
the COVID-19 pandemic presents an analysis of our
experience during the first month of work at Covid-19
Hospital.

Analysis of the revealed CT signs throughout the
development of pneumonia with COVID-19 was
carried out in a group of 69 patients with CT-3 and
CT-4. According to our data, the appearance of
consolidation at the initial CT examination is probably
not related to the period, when the disease has been
in progress, and may be associated with a more
favorable course of the process. Since the work of
COVID-19 Hospital is not finished, the collection of
evidence and its analysis are still going. This data and
will be presented in further publications.
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