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COVID-19: YTO HEOBXOAMO 3HATH PEHTTEHOJIOT'Y

KOMMNbIOTEPHO-TOMOTPAPUYECKUE ACNEKTbI AUATHOCTUKU
NMPUCOEAUHEHUA B-TOPM"IHOﬁ BAKTEPMéAbHOﬁ MHEBMOHWUU Y NALUEHTOB
C HOBOU KOPOHABUPYCHOW UHPEKUMUEN (COVID-19)

ABoBmy KO.A.12, BpoHos O.FO.1, Tycapos B.I.1, Tenabix 5.A.T,
KambiLLosa A.A.!, COAOMOHHMKOB B.M.1

eJylb HccJeq0BaHUS. Pazpaborats JUarHOCTUYECKUE KOMITBIOTEPHO-

ToMOrpaduiecKre KpPUTEPHUH OAS PaHHEH MAeHTHU(UKAIIUU IIPHUCOEANHEHUS BTO-

PUYHOM GaKTepHaAbHOM ITHEBMOHHHU Y ITAIIMEHTOB C IIOPAaXKEHUEM AETKUX IIPHU HO-

BOY KOPOHABUPYCHOH HMHQEKIIHY, YTOObI 00ECIIEYHTh CBOEBPEMEHHOE BBLIIBACHUE
U AedeHHe 0aKTepHaAbHBIX AETOYHBIX OCAOKHeHUH rmpu COVID-19.

Marepuansr u Meronsl. VccaenoBaHNe IpencTaBASeT COOOH PETPOCIEKTHBHOE KO-
TOPTHOE HCCAEIOBaHME, BBIIIOAHEHHOE Ha TPyIIe GOABHBIX (N=58), IPOXOAUBIINX A€UYEHHE B
HMXII nmenu H.U. ITuporosa B nepuox ¢ 01.03.2020 r. mo 15.06.2020 r. 1o noBoay HOBOH
KOPOHABUPYCHON HH(eKInu. Mcxonsa u3 KAMHHUKO-Aa00paTOpHBIX AaHHBIX, OblAa BBIIEA€HA
TpyHnIa MmarmueHToB (n=26) ¢ IOZo3peHHEeM Ha IIPHUCOeqUHEeHUHEe OaKTepPHaAABHON MH(EKITHH.
Jag maHHOM IpyNIbl, B CPABHEHHUHU C UPYIIION HAIIMEHTOB C «HEOCAOXKHEHHBIMH» BUPYCHBIMHU
OHeBMOHMAMH (n=32), ObIAM Cc(OPMYyAHUPOBaHbI U IIPOAHAAHM3UPOBAHBI KOMIIBIOTEPHO-
TOMOTpaHUIeCKHe IIPHU3HAKHU C IIOCAEAYIOIIHUM CTATUCTUYECKUM aHaAU30M.

PesynbraTrei. HaubGoaee wuabpOpMartuBHbiMH KT-mpu3HakaMy OPHUCOEAHUHUBLIEHCS
BTOPHUYHOH OaKTepHasbHOM ITHEBMOHHH B HAallleM MCCAENOBAHHM SBASIAKCH: YIaCTKH KOHCO-
AUZAIHM, COOTBETCTBYIOIME CETMEHTAPHOMY CTPOEHHIO AETKHX; TpPaHHIla KOHCOAUIAIINH,
IpoxoadIias II0 MEXIOAEBOH IIAeBpe; KOHCOAMAIMS, BO3HHKAalollas Ha (POHe HEeu3MeHEeH-
HOHM IapeHXWMbI B TedUeHHe IIOCACOHUX 5-7 OHeM, a TakKe CHMIITOM BO3AYIIHOM OGpPOHXO-
TpaMMBbl, IPU KOTOPOM OPOHXHU ITPOCAEKHBAIOTCS AMHEHHBLIMU BO3AYLUIHBEIMHU CTPYKTYPaMH OT
LEHTPAABHBIX 10 IIEPHU(PEPUIECKUX OTIAEAOB.

3akmaouenue. KomneroTepHas Tomorpadgpus MoxkeT ObITh 3(P(PEeKTUBHO HCIIOAB30BaHA
Hapsaay C KAMHUKO-AA0OPaTOPHBIMH IIOKA3ATEAIMH OAd AU(p(PepeHIINaAbHOH AHATHOCTHKHU
uctuHHO BupycHo#t COVID-19 mHEeBMOHHMHM U IIPHCOEAWHUBIIEHCH OaKTepUaABPHOH HH(EK-
IIUU..

KaroueBbie caoBa: HOBasi KOopoHaBUpycHad uHOekrius, COVID-19, komnbroTepHad
ToMorpaduda, BTopudHas 6akTepuasbHasd THEBMOHUS.

KonTakTtHbIl aBTOp: AGoBH4 F0.A., Email: abovich@mail.ru

Lns yumuposarus: Abosuu FO.A., Bporos O.FO., I'ycapoe B.I'., Tennvix B.A., Kamuvl-
wosa [.A., ConomarHuxkoe B.M. KomnsromepHo-momozpaguueckue acnekmsl. OUAzHOCMUKU
npucoeduHeHUsl 8MOPUUHOU baKmepuaibHOU NHEe8MOHUU Y NAYUEeHMO8 C HOB80U KOpoHa8U-
pycHoil ungeryueti (COVID-19). REJR 2020; 10(4):21-35. DOI:10.21569/2222-7415-2020-10-
4-21-35.

Crarpa monydeHa: 18.08.20 CraTba npuHAaTa: 19.09.20

1- ®I'BY «HarmioHaAbHBI
MEIHKO-XUPYPIrUIeCKUH
Hentp nm. H.U.
ITuporoBar Munsnpasa
Poccuu.

r. Mocksa, Poccust.

2- ®T'AOY BO «Poccmii-
ckuii HartmoHaAbHBIHA
HccaemoBaTeabCKIiA
MemuIHCKIE
Ynausepcurer uM. H.W.
ITuporosar.

r. Mocksa, Poccus.

| www.rejr.ru | REJR. 2020; 10 (4):21-35  DOI:10.21569/2222-7415-2020-10-4-21-35  Crpanna 21



RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

BACTERIAL PNEUMONIA COMPLICATING SARS-COV-2: COMPUTED
TOMOGRAPHY ASPECTS

Abovich Yu.A.1'2, Bronov O.Yu.!, Gusarov V.G.!, Teplykh B.A.1,
Kamyshova D.A.!, Solomannikov V.M.

urpose. To determine computed tomography diagnostic criteria for early identifica-

tion of bacterial infection complicating SARS-CoV-2 viral pneumonia, to provide de-

tection and timely treat the secondary bacterial lung complications in patients with
COVID-19 infection.

Materials and methods. This study was designed as a retrospective cohort clinical
trial. The total of 58 patients was enrolled. All of them had received medical treatment in
Pirogov National Medical and Surgical Center, Moscow from 01.03.2020 to 15.06.2020 due
to the SARS-CoV-2 infection. The cohort was subdivided into two groups that included 26
and 32 patients, respectively. In the first group (n = 26) was made based on clinical course
of the disease and laboratory findings, the secondary bacterial infection on top of the preex-
isting viral lesions was detect and treated. The patients that showed no clinical or laboratory
signs of secondary infection (n = 32) were included in the second control group. All of the
radiographic (CT) findings in both groups were listed and subsequently thoroughly analyzed
by means of statistics.

Results. The most informative CT features of associated secondary bacterial pneu-
monia in our study were: areas of consolidation corresponding to the segmental structure of
the lungs; the border of consolidation, mostly following the interlobar pleura; consolidation
that occurs during the last 5-7 days in the area with unchanged parenchyma on initial
scan. It was also noted specific subtype of air bronchogram, which included easily traceable
bronchi from central areas to periphery.

Conclusion. Computed tomography can be efficiently used with clinical and labora-
tory criteria to determine the secondary bacterial infection complicating SARS-CoV-2 viral
pneumonia.

Keywords: new coronavirus infection, COVID-19, computed tomography, secondary
bacterial pneumonia
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€CIIUpaTOpPHble BHUPYCHBbIE HH(MEKIUU (B

TOM 4YHCA€ HOBBIH KOpoHaBHpyC SARS-

CoV-2) noBpeXRaaoT AbIXaTeAbHbIE IIYTHU

B pe3yAbTaTe IIPSMOI0 IIaTOI€HHOrO BO3-

LOENCTBUS, KOTOPOE MOXKET B JAaAbHEHUIIIEM
IIPUBECTH K PA3BUTHIO BTOPUYHOH O6akTepHasbHOH
uHpexknuu [1, 2] ¥ 3HAYUTEABHO YXYAIIHUTH IIPO-
THO3 ITallueHTA.

M3BecTHO, YTO OOABIIIMHCTBO CMEPTEABHBIX
cAy4aeB BO BpeMd BCIBIIIKHK I'pumnma B 1918 r. [3,
4], a Takxke naHaeMmudeckoro rpunmna A (HINI1) B
2009 r. OGbIAM CBF3aHBI C IIOCAEAYIOLIUM ITPHCO-
enuHeHNeM OaKTepHaAbHOM HH(EKIINH, 0COOEHHO
BBI3BAaHHOM Streptococcus pneumoniae [3, 5]. He-
CMOTpPS Ha [JOKa3aHHYI0 BaKHOCTBH COILyTCTBYIO-
IIUX UH(MEKIHUH B CTENEHH TIXKECTH PECIIHPATOpP-
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HBIX 3a00A€BaHUH, OHH HEOOCTATOYHO H3YIEHBI BO
BpeMsI KPYIHBIX BCIBIIIEK PECIHPATOPHBIX HH-
dexruii. Y3KOy ¥ KOAAETH ITOKa3aAH, YTO IIPH ITaH-
OeMHH HOBOH KOpPOHaBHUPYCHOH  HHeKIHeh
(COVID-19) y 50% ymepmux IAllMEeHTOB OBIAU
IIPU3HAKH BTOPHYHOTO OaKTEPHAABHOI'O HH(UIIH-
poBauusa [6]. HemaBHee GoabIiioe 0630pHOE MEXK-
OYHaApPOMHOE HCCAELOBAHHE C aHAAM30M OOABIIIOIO
KOAMYECTBa IAIMEHTOB, II0KA3aA0, YTO TeYEeHHE
COVID-19 0CAOXKHAAOCH IIPHCOEAWHEHHEM Kak
bakTepHasbHOH, TaK U T'PUOKOBOM MH(peKINH [7].
JInarHoCTUKA COIYyTCTBYIOIIMX HWHQEKITHOH-
HBIX OCAOXKHEHUH SBASETCH CAOXKHOH ITPOOGAEMOIA.
MozkeT HMeTh MeCTO XPOHHYECKOe BOCIAaACHUE
OaKTepHaAbHOU MPHUPOMALI, SIBASIOIIEECS «POHOM»
A BUPYyCHOM mH(eknmu. Kpome Toro, y mamueH-
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TOB MOXKET PAa3BUTBHCS BTOPUYHAS BHYTPHOOAB-
HU4YHag MH@peKIud. [lanmueHTam c KpaiiHe TdxKe-
ApIM TedeHueM COVID-19 3agacTyio OAUTEABHOE
BpeMs IIPOBOAWTCH HHBa3UBHAas HCKyCCTBEHHAasd
BEHTHUAAIIUS AETKHX, YTO IIOBBIIIAET BEPOATHOCTH
BO3HHKHOBEHUS BTOPHUYHBIX HMH(MeKnui. B Hacro-
dmree Bpemd B 74,5% caydaeB nanueHTsl ¢ COVID-
19, moctynaroiiye B OTAEACHUSI HUHTEHCUBHOM Te-
pamnnu, y:Ke IOAydYaloT aHTHOAaKTEepHaABHYIO Tepa-
IIHIO, YTO IIPUBOAUT K CHHIKEHHIO YyBCTBUTEABHO-
CTU MHKPOOHOAOTHUECKOTO TecTHupoBaHusa [7]. Ta-
KHUM 00pas3oM, CYLIECTBYeT HEOOXOAMMOCTb B pas-
paboTKe MOHATHOCTHYECKHX PEHTICHOAOTHYECKUX
(koMTBIOTEPHO-TOMOTPA(UYIECKUX) KPUTEPHUEB U
AATOPUTMOB IAS PaHHeH HAeHTU(MUKAIINH OakTe-
pPUaABHBIX MH(MEKIHM, YTOOBI 00ECIIeYUTh CBOE-
BpeMeHHOe BBIIBACHUE U A€UeHUE OaKTepHaAbHBIX
AETOYHBIX ocAOKHeHuM npu COVID-19.

B mamem mccaemoBaHUH MBI IIPOaHAAU3HUPO-
BaAu poAb KoMmnbeiloTepHoi#t Tomorpaduu (KT) B gu-
arHOCTHKE BTOPHUYHOHN OaKTepHaAbHON HHQEKIINH
y HalleHTOB C BHPYCHBIM IIOBPEKIECHUEM AETKHUX
Ha (poHe COVID-19, peTpoCIEKTHBHO ITPOaHAAU-
3UpOBaB KOMIIBIOTEPHBIE TOMOTPaMMbl OOABHBIX
HOBOHM KOPOHABHUPYCHOU WH(EKIINEeH, y KOTOPBIX
110 KAWHHKO-Aa0OPaTOPHBIM [JaHHBIM OTMEYaAoCh
IIpUCcOeUHEHNE BTOPUYHOH OaKTepHasbHOH HH-
dexmn.

Marepuaibl 1 METOIbI.

[TarieHTEI.

[laHHOE HCcAedOBaHUE IIpPEACTaBAdeT Coboi
PETPOCIIEKTUBHOE KOTOPTHOE MCCA€NOBaHHE, BBI-
IIOAHEHHOE Ha I'pyIlie OOABHBIX, ITPOXOIUBIIHNX A€-
gyenre B HMXI] umenu H.U. [Tuporosa B nepuon c
06.03.2020 r. o 15.06.2020 r. c moATBEPIKIAEH-
HBIM METOINOM IIOAMMEPa3HOM IenHOH peakIuu
(ITLIP) mmarHO30M BUPYCHOM ITHEBMOHHWM, BHI3BaH-
"ot SARS — CoV - 2. Paszmep BBIOOPKH COCTaBHA
58 JeaoBeK.

Bce manmeHTBI OBIAM MIOApPA3AEACHBI HA IBE
TPYIIIBI, UCXOAd K3 a0COAIOTHBIX 3HAYEHHH IIpo-
kaspruToHuHa ([IKT) Ha nuke mabekmum (> 0.2
HI'/MA IAY IIAIIHEHTOB C BTOPHYHON HH@eKIHel),
IIOAOKHUTEABHBIX IIOCEBOB KPOBH H/HAM MOKPOTHI
(Tpy uX HaAW4WH). YKa3aHHbIE ITapaMeTphbl BBICTY-
IIaAM B KadecTBE OCHOBHBIX KPHTEPHUEB BKAIOYE-
HUg. K mapamerpaM HCKAIOYEHHS OTHOCHAHUCH: 1)
HEIaBHO IIepeHeCeHHas TpaBMa, XUPYprudeckoe
BMEIIATEABCTBO (32 HMCKAIOUEHHEM TPaxeoCTOMHH)
HAU OXKOT; 2) A000H W3 IOATHUIIOB Kap[AHOI€HHOTO
mioka; 3) XpoHUYecKass 00Ae3HB IIOYeK (CT. Ooaee
3a); 4) moATBEPKIAECHHBIH MHKO3 HAU IlapasuTap-
Hag WH(EKIHs; S) IoATBEpPXKAEHHOE 3A0Kade-
CTBEHHOEe oOpasoBaHUe; 6) IOATBEPKIACHHBIA odar
HH(pEKIUU 3a IIpefeAaMU TKaHeH AeTKUX.

B nmepByio rpymiy O6bIAM BKAIOYEHBI IIAllEeH-
TBI ¢ HU3KUMH abcoaroTHbIME 3HadeHuaIMU [IKT u
OTPHIIATEALHBIMH IT0ceBaMHU. Pa3zmep BBIOOPKHU CO-
craBua 32 nanueHTa. Bo BTOpyr Ipymily ObIAU
BKAIOYEHBI ITAIlME€HTHl C I[IOATBEPKIEHHOU BTO-
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pUYHOM OakTepuasbHOH HHQeKIel. Pazmep BbI-
OopKU cocTaBHA 26 maimueHTa. [ad HAIlMeHTOB U3
TPynmIbsl 2 [gaThl aHAAUSHUPYEMBIX H300paskeHWH
BBIOMPAANCE B COOTBETCTBUHU C IIMKOBBIMHU 3HAUe-
"HuaMmu [IKT. B kayecTBe pedpepeHCHBIX OBbIAU BBI-
OpaHbl IpeabIaAyIHe HCCACHOBAHUS OAS KaKIOTO
nalyeHTa.

Meroguka KT u muTepmnperanmus m3odopa-
JKEeHUI.

Bce KT rpymHOM KAETKH HPOU3BOAHAWUCE B
COOTBETCTBHUH CO CTaHAAPTHBIMH IIPOTOKOAaMH. B
OOIIlE CAOXKHOCTH 58 mammeHTOB ObIAM 00CAEmO-
BaHbl C IIOMONIBIO KOMIIBIOTEPHOTO ToMorpada
Phillips «Brilliance CT 64 slice», peKOHCTPYyKIIHs
BBITIOAHEHA cpe3aMu TOAIMHON 1 MM. [TapameTps!
CKaHUpOBaHUa Obiam caenyrommuMmu: 120 KBoabT,
70 MA, KoaammaTop 1,5 MM, MaTpuila BOCCTAHOB-
aeHua 512 x 512, ToammHa cpe3a 1,0 MM u aaro-
PHUTM BBICOKOTO IIPOCTPAHCTBEHHOTO pa3pelIeHHs.
Jnara3oH CKaHUPOBAHUS BKAIOYAA OPTaHbl I'PyI-
HOM KAETKH OT IIepBBIX pedep mo nuadparmbl. Bee
HalueHTbl ObIAM 00CA€LOBaHBI B IIOAOKEHHUH Ha
cunuHe, 6e3 BBeOeHHT KOHTPACTHOT'O BeEIIECTBA.
[Tocae oTGopa, HccaeqOBaHUS OBIAM AaHOHHUMH3UPO-
BaHbl U IIPEIOCTABAEHBI A aHaAHW3a TPEM PEHT-
reHoAoraM, ¢ ombIToM paboTkl 3 roaa, 10 u 19 aet
COOTBETCTBEHHO, IAT IIOCAEAYIOIIETO0 HE3aBHUCHMO-
ro aHaAM3a; PACXOXKIEHUS PENIaAuCh IIyTeM KOH-
ceHcyca.

K mapamerpam, BBIHECEHHBIM [AS aHaAHU3a
Ha KT-n300pakeHusaxX, OTHOCHANCE:!

1) d®opma u pasMep 30H KOHCOAHIAIIUU, KO-
TOpPble MOTAW OBITH IIPEACTABACHBI: HEOOABIIIMMHU
AOKaABHBIMH y4YacTKaMu A6o# ¢opmbl (o 20
MM); OKPYTABIMH HAH OBAABHBIMH y4acTKaMH (pHC.
1 a, B), HIOAMTOHaABHBIMHU y4dacTKamMu (puc. 1 ,m),
TPEYrOABHBIMH ydacTKaMHu (puc. 1 1), a TakxKe
y4acTKaMH, COOTBETCTBYIOLIHMMHU CETMEHTAPHOMY
CTPOEHHIO AeTKUX (puc. 1 e).

2) KouTyp y4acTKoB KoHcoaumanuu. KoHTy-
PBI MOTAH OBITH POBHBIMU (pUC. 1 B, T), HEPOBHBI-
mu (puc. 1 0, [x), a TakKe MPOXOASAIINMMHU 10 Tpa-
HUIE MEXXI0AEBOH IAEeBPEHI (puc. 1 e).

3) CrpyKTypa KOHCOAHIAIIMH IIO0 IIAOTHOCTH
orpeneAadgaach KaK HEOAHOpomHad (OuarasoH
IIAOTHOCTEH OT MaTOBOI'O CTeKAa [0 KOHCOAWIA-
nuu, puc.l n); mam ogHOpOOHAS, IIPEeNCTaBAIIONIA
CcO0O¥ y9acTKH OOCTATOYHO OJHOPOIHOM KOHCOAU-
Janyuy 6e3 HaAWdHs BHYTPH KOHCOAHIAIIMH MaTo-
BOro cTekaa (puc. 1 B).

Boanoyuinas 6porxorpamMmma Ha (QOHE KOH-
COAVIAIIVH, MOTAA OBITH ITPEACTaBA€HA AMHEHHBI-
MH BO3IYIIHBIMH CTPyKTypaMHu (puc. 1 e), Takum
o0pas3oM, 4TO Ha aKCHAaABHBIX cpe3ax OpOHXH IIPo-
CAEKHBAaAVCH OT IIPUKOPHEBBIX OTHEAOB IIPAKTHU-
4ecKH A0 Iepudepuu. B mporwBHOM Ke caydae,
a’pobpoHXOrpaMMa paccMaTpuBasach, Kak «Xao-
TUYHas» - C (pparMeHTapHO IIPOCAEKHBaAEMBIMHU
npocBeTaMu OPOHXOB, ux nedopmaiueit (puc. 1 06,
T, 7).
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o

Puc. 1 B (Fig. 1 ¢)

Puc. 1 r (Fig. 1 d)

Puc. 1 A (Fig. 1 e) Puc. 1 e (Fig. 1 f)

Puc. 1. PparmMeHTbl KOMMNbIOTEPHBIX TOMOFPAOMM AETKMX, AEMOHCTPUPYIOLLUE PA3AUYHbIE TUMbl KOHCO-
AMAQLMU, HOBAIOAGEMBIE Y NALLUEHTOB C NOATBEPXXAEHHON HOBOM KOPOHABUPYCHOM MHADEKLLMEN.

a — OTOeAbHBIE OKPYTABIE YIACTKM KOHCOAMZAIIMH, MECTaMH CAHBAIOLIHECS MEXAY Co00i; 6 — AOKAABHBIN yIaCTOK
KOHCOAMAIINN IIOAMTOHAABHOM (DOPMBI; B — AOKAABHBIM YYaCTOK KOHCOAMAAIIMM OKPYTAOH (hOPMBI, OXHOPOIHOMH
CTPYKTYPBI; T — TPEYTOABHBIE YIACTKH KOHCOAHIAIIMH C a3POOPOHXOrpaMMOii, GPOHXH IIPOCAEKHUBAIOTCS (hparMeH-
TapHO; [ — PACIPOCTPAHEHHbIE 30HbI KOHCOAUAAITHNH (CTPEAKH) HEIIPaBHABHOH (DOPMBI, HEOAHOPOAHOH CTPYKTYPHI,
OPOHXM IIPOCAEIKUBAIOTCS (DPATMEHTAPHO; € — YIaCTOK, KOHCOAUIAITNH, COOTBETCTBYIOIINM CETMEHTAapHOMY CTPOe-
HHUIO AETKHUX, JOCTATOYHO OZHOPOAHOH CTPYKTYPbI, POBHBIMH I'DaHUIIAMH (CTPEAKA), IITHUPOKHUM OCHOBAHHEM IIPHAE-
AP K MEXKI0A€BOH IIAEBPE, C a9POOPOHXOrPaMMOii — OPOHXH, IIPOCAEIKHUBAIOTCH Ha OOABIIIOM IIPOTSIKEHHUH.

Fig. 1. Fragments of lung CT scans showing different types of consolidation observed in patients with
confirmed new coronavirus infection.

a — separate rounded areas of consolidation, merging with each other; b - local polygonal area of consolidation; c-
round consolidations of homogeneous structure; d — triangular areas of consolidation (arrows) with an air bron-
chogram, the bronchi can be traced only fragmentarily; e — merging consolidation zone of irregular shape, inhomo-
geneous structure, the bronchi can be traced only fragmentarily; f — the area that corresponds to the segmen-
tal/subsegmental structure of the lungs, a fairly uniform structure, smooth borders (arrow), a wide base adjacent
to the interlobular pleura, with an air bronchogram — bronchi, can be traced over a considerable distance.

Pacnpeneaenmne 30H KOHCOAWOAIIMU (IIpe- crekaa (puc. 2, 3).

UMYILIECTBEHHO ILEHTPaAbHOE, IIPEUMYIIECTBEHHO
nepudepuIecKkoe, CMEIIaHHOE).

YMeHbIIIeHHe 00beMa TTOPaKEeHHOH JOAH.

Haawnuyne nmaeBpasbHOI'O BBIIIOTA.

Haanume auMdaneHOIaTUH CPELOCTEHUS
(yBeanmueHre AMM@ATHYECKHX y3A0B CPELOCTEHHI
6oaee 10 MM ITO KOPOTKOH OCH).

Bo3HUKHOBEHHE YyYaCTKOB KOHCOAHAIIUHU
Ha (oHE HEH3MEHEHHOH MapeHXHMMbl B TEe4YeHUE
nocaegHUX 7 pHel. [JaHHBIM NPHU3HAK OIIEHUBAACH
B [IVHaAMUKe, IIpu cpaBHeHUu c KT-mauHbIMH
IPEabIAYIIINX HCCACIOBAHUM, U OBbIA 3aHKCHPO-
BaH B CAy4dae IIOSBA€HHS KOHCOAHWJAIIMH Ha MECTe
HUHTAKTHOM paHee AErO4YHOH IIapeHXUMBI, B TE€X
OTAeAaX, TIZle He BBIABASIACA CHMIITOM MAaTOBOI'O
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Crarucruueckuil aHaIna.

[Tpu aHaau3e MOAYYEHHBIX NJaHHBIX OBIAM HC-
IIOAB30OBAaHbBI CACAYIOIIHUE METOABI:

Tounsblii Tect duinepa A aHasnuza TabOAWIL
COIIPSAKEHHOCTH;

Koadpdunmenr xkoppeaauuu MeTbioca Oad
OLIEHKM KOPPEAdIIMOHHON B3aHMOCBS3HU MEXKIY
BEAHMYHHAMMH,

Pazuauiia MEXAY 0a30BBIMU KAUHUKO-
Aa60paTOPHBIMH XapaKTEePUCTHKAMH aHaAU3HUPO-
Basack ¢ nomoipio U — kpurepud MaHHa YUTHH
AAd HEIIapaMETPUYIECKUX BEAMYHH, B CBA3U C TEM,
9TO HHU OAHA N3 HMHTEPBAABHBIX BEAUYHNH HE IIPO-
11Aa TIPOBEPKHU HA HOPMAaABHOCTB.

[IpoBepKa Ha HOPMaABHOCTD PaCIIPENEACHUS
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Puc. 2 a (Fig. 2 a)

Puc. 2 6 (Fig. 2 b) Puc. 2 B (Fig. 2 c)

Puc.2. KT opraHoB rpyAHOU NOAOCTHU HA YPOBHE NPABOU AErO4YHOM ApTEpPUU, AKCUAABHAS NAOCKOCTb.

IMamuenTka 3., 69 aer. HoBaga kopoHaBUpycHas mHpeKIud, BbiIdBaHHagd COVID-19 (moarBepxkaeHHas). 2KaroObl
IIPU TOCTYIIAEHWH Ha BBIPAXKEHHYIO CAa00CTh, OABIIIKY B IIOKOe, Auxopaaky mo 39°C. BoabHO# cebs cuuraer S5
OHeH, Korga OTMETHAA IOBBIIIIEHHE TEMIIEPATYPhI, CAA00CTh, OAbIKY. SPO2 84%.

a — IIpHU INOCTyHACHHH. Ha BCeM HPOTAKEHHH NApEHXHMBbI IPABOTO M AEBOTO AETKOTI'O OIPEAEATIOTCS MHOXKECTBEH-
HBIE YYaCTKH MAaTOBOI'O CTEKAA HEIIPaBHABHOH (POPMBI, CpenHedl HMHTEHCHBHOCTH C BBIPAXKEHHOH PETHUKYAIPHOM
HCYEePYEHHOCTHIO Ha (DOHE MaTOBOTO CTEKAA — CHMIITOM «Crazy paving.

6 — yepe3 6 mHell IocAe MOCTyIA€HUs. [logBA€HHE B HUXKHEH OAE AEBOTO AETKOrO (S6) (B ToM 4rcAe Ha POHE HEU3-
MEHEHHOM A€TOYHOI IapeHXMMBI) 30HbI KOHCOAMZAIIMH II0 (hOpMeE, COOTBETCTBYIOIIEH CyOCErMEHTapHOMY CTpOe-
HHIO; C IIAOTHOM, IOCTATOYHO OSHOPOMHOH CTPYKTYpPO#, Ha (hoHE YIIAOTHEHHS — BO3OylIHas 6ponxorpaMmma. ITo KT-
KapTHHE HEAb3d MCKAIOYHUTH IIPHCOEAMHEHHE OaKTepHaAbHOM HMHMeEKIHH. [Ipu 3TOM OTMedYaeTcsd ITOAOKHTEAbHAs
OVHAMUKA T€IeHHs BUPYCHOM ITHEBMOHHH: TEHIEHIINS K PACCAChIBAHUIO BLIIBASIEMBIX paHee 30H MaTOBOIO CTEKAA.

B — 4uepe3 16 mHeH mocae IOCTyIIAeHHs. BrIpaskeHHasa noaoxxkutesbHad KT-nuHaMuka: paspelieHne HH(PUABTPATHB-
HBIX U3MEHEHHN; OCTATOYHbIE 30HBI TSIKHUCTHIX YIIAOTHEHHH B HUKHEH HOAE€ CA€Ba IIPAKTHYECKH IIOAHOE BOCCTAHOB-
A€HHE BO3IYIITHOCTH OCTAABHBIX OTIEAOB AECTOYHON ITapPEHXHMBI.

Fig. 2. Chest CT at the level of the right pulmonary artery, axial view.

Patient Z., female, 69. New coronavirus infection caused by COVID-19 (confirmed). Complaints on admission of
pronounced weakness, shortness of breath at rest, fever up to 39°C. The patient considers herself sick for 5 days,
when she noted fever, weakness, shortness of breath. SpO2 84%.

a — at admission. Multiple areas of irregular, medium-intensity ground glass opacities with sign of increased inter-
stitial pulmonary pattern (“crazy paving”) are observed in both lungs.

b — 6 days after admission. In the lower lobe of the left lung (S6) (unchanged pulmonary parenchyma is given as a
background) there are areas of consolidation correspond to the segmental lung structure; have a quite homoge-
nous structure with air bronchogram sign. According to the CT scans, it is impossible to exclude the secondary
bacterial infection. At the same time, there is a positive trend in the course of viral pneumonia: previously detected
areas of ground glass show signs of resorption.

c — 16 days after admission. Positive CT dynamics: resolution of infiltrative changes; residual changes in the lower
lobe on the left, full resorption of the remaining parts of the pulmonary parenchyma.

IIPOBOAMAACH C HCIIOAB30BaHUEM Kpurepusa Koamo-
ropoBa-CMupHOBa. Bce BBIYHMCAECHUS OBIAM BBITIOA-
HEHBbI IIpHU IIOMOILIM ITakeTa nporpamm IBM SPSS
Statistics 26.0. [Iag BceX HCIIOAB30BAHHBIX METO-
OB aHaAW3a PE3yAbTAThI IBASIAUCH CTATHCTUYECKH
3HAYUMBIMU IIPHU 3HAYEHUAX JOBEPHUTEABHOTO HH-
TepBasa 6oaee 0.95 (P < 0.05). Koadpdumument
Koppeadannu MeTbioca (IpeCTaBACHHBIH B TabAM-
11e) MHTEPIIPETHUPYETCH aHAAOTUYIHO HHBIM KO3(d-
dunueHTaM Koppeadnuu: 1 — mnpaMas 3aBHCH-
MocTh, O — OTCyTCTBHE 3aBHCHUMOCTH, -1 — obpart-
Has 3aBHCHUMOCTD, U TOPUBOAUTCH [AS [AE€MOH-
CTpauy HAAWYHA MaTEMAaTHYECKOH CBA3U MEXKIY
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HCCAEIyEMBbIMH BEANYHHAMH.

Hu omna w3 MHTEPBAABHBIX IIEPEMEHHBIX HeE
npoisa TectT Koamoroposa-CmupHoBa. B cBasu ¢
5TUM BCE PE3yAbTAThl [AS 3TOI'0 THUIIA BEAWYUH
npencraBaeHbl B Buge M [IQR], rme M - menmana,
[IQR] — HHTEPKBapTHABHBIH pa3Max, KpalHHUMHU
3HAYEHUSIMH KOTOPOTIo aBASIOTCH 25% u 75% 1mpo-
meHTHAU. [IAs BCeX HOMHHAABHBIX BEAWYUH IIPHU
UX CpaBHEHHH YKa3blBaeTCs HUX PaACIIPOCTPAHEH-
HOCTb B HCCAEAYEMOM TIIOIYyASIIMH, OTHOLIEHUE
marcoB (OR), crarucruyeckas 3HAYHUMOCTE U Me-
TOJZ[ CTATUCTHUYECKOro aHaauza. IlokazaTeab OR B
JaHHOM paboTe BBIUHCASIACH II0 popmyae: OR =
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Puc. 3 a (Fig. 3 a) Puc. 3 6 (Fig. 3 b) Puc. 3 B (Fig. 3 ¢)

Puc. 3. KT opraHoB rpyAHO NOAOCTH HQ YPOBHE Gucpypkaumm.

INanmenTtka A., 72 roma. HoBasg kKopoHaBHpycHas MH(peKIHsd, BbIdBaHHaa COVID-19 (moarBepzkaeHHas). 2KaaoObl
IIPU IIOCTYIIAEHWH Ha yYMEPEHHYIO OOIIyI0 CAa00CTh, IOBBIIIEHHE TeMIepaTyphbl Teaa n0 37,0°C, cyxXoM KallleAb,
ompIIKy. SpO2 — 92 %. Cuutaer cebss 60ABLHON B TeUEHHE IIOCAEHEN HENEAU, KOTZa BIIEPBbIE OTMETHAA YXYAILIEHHE
061IIET0 CaMOYyBCTBUS, CyOEOPHAUTET.

a — Ipu noctynseHun. Ha BceM MPOTIKEHUH OOOMX ACTOYHBIX ITOAEH OIPENEASIOTCHS MHOXKECTBEHHBIE VIACTKH CAa-
OOMHTEHCHBHOI'O MaTOBOI'O CTeKAA HEIPABHABLHOM (POPMBI, HMEIOLIHE PAaCIPOCTPaHEHHBIH xapakTep. THINYHOE
HavaAo BHPYCHOH (B ToMm uyncae Covid-19) mHeBMOHUH.

6 — gepe3 4 mHS [IOCAE IOCTYIIA€HUS. [IpOrpecCHpoOBaHUE IPOLECCA: YBEAUYEHHE 00beMa ¥ MHTEHCHBHOCTH 30H Ma-
TOBOTO CTEKAA, MMEIOIINX PACIPOCTPAHEHHBINA CAMBHOM XapakTep, C TeHAeHIHed K (DOPMHUPOBAHUIO 30H KOHCOAH-
[ALHH.

B — uepe3 8 mHel Imocae moctymaeHud. Ob6mag masbHeHmasd oTpHUIATEAbHAsS AMHAMHKA: HAa BCEM IPOTIKEHUH Ae-
TOYHBIX IoAeH — nudPy3HOEe CHHKEHHE BO3AYILIHOCTH IO THUILy MATOBOIO CTeKAd. [IpH 3TOM OTMEYaeTCs YaCTHIHOE
paccacbIBaHHE BBIIBASEMBIX PaHEE 30H KOHCOAMJAIMK B IIEPEAHHUX OTHAEAaX BEPXHEH MHOAM CA€Ba IIPH PE3KOM
HapacTaHUH CHMIITOMa KOHCOAWJAIIUY B IIPABOM AETKOM Ha YPOBHE MCCAENOBaHHSA. 30HbI KOHCOAMAAIIMH B 3aIHHUX
OTZAeAaX CIIpaBa BO3HUKAM Ha (DOHE MHTAKTHOH paHee ACTOYHOH NapeHXHWMbI, UMEIOT IIAOTHYIO, JOCTATOYHO OHO-
POAHYIO CTPYKTYPY, IO (hOpPME COOTBETCTBYIOT CETMEHTAPHOMY CTPOEHHIO (S2), Ha (poHE yIIAOTHEHHS — BO3AYyIIHAS
6poHxXOrpaMMa (AMHEMHbIEe, JOCTATOYHO IIPOTIKEHHEBIE) IIPOCBETHI OPOHXOB; B IA€BPAABHBIX IIOAOCTAX — YMEPEHHO
BBIPA’KEHHOE CKOIIACHME KUAKOCTH. Ilo KT-KapTHHE HEAb3s HMCKAIOUHUTH IIPHCOEAHHEHHE OaKTepHaAbHOM HHQEK-
UK. AeTaAbHBIN Hcxon ciycTs 10 mHel mocae MOCTyHAeHHS. IIocMepTHBIHM AHATHO3: [IBYXCTOPOHHSS CyOTOTaAbHAS
BUpPYCHO-OaKkTeprasbHasa mHeBMoHHa (SARS-Cov2), Streptococcus pyogenes, Streptococcus aureus. IIporpeccupy-
oIas moAmopraHHas HepoctaTtouHocTk. OPZIC. [IBycroponHmi#i ruzporopakc. [JH 3. IlapokcuamasbHag ¢opma
DUOPHUAAIITNY TPEACEPIUE.

Fig. 3. Chest CIT, bifurcation level.

Patient L., female, 72. New coronavirus infection caused by COVID-19 (confirmed). Complaints on admission of
moderate weakness, fever to 37.0°C, dry cough, shortness of breath. SpO2 — 92 %. During the last week she first
noticed the simptoms.

a — at admission. Multiple areas of low-intensity ground glass of irregular shape are observed throughout both
lung fields. Typical beginning of viral pneumonia (including Covid-19).

b — 4 days after admission. The further progressive course of viral pneumonia. There is an increase in the volume
and intensity of ground glass areas; that have diffuse characteristics, with a tendency to form consolidation areas.

c — 8 days after admission. Further deterioration: diffuse increasing of opacity is observed (ground glass lesions).
At the same time, there is a partial resorption of previously detected areas of consolidation in the anterior parts of
the left upper lobe with a markedly increase of symptoms severity of consolidation in the right lung at the level of
the study. Areas of consolidation in the posterior parts on the right appeared on top of previously intact pulmo-
nary parenchyma, have a dense, fairly uniform structure, correspond to the segmental structure (S2), an air bron-
chogram (linear, sufficiently extended; in the pleural cavities — moderate pleural effusion. According to the CT
scans, it is impossible to exclude secondary bacterial infection. Patient passed away 10 days after admission. Post
- mortem diagnosis: bilateral subtotal viral- bacterial pneumonia (SARS-Cov2), Streptococcus pyogenes, Strepto-
coccus aureus. Organ failure. ARDS. Bilateral hydrothorax. Paroxysmal form of atrial fibrillation.
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(A*B)/(C*D), rme A — KOAWYECTBO IIAI[UEHTOB B
rpymme 1, y KOTOPBIX BBIABASACH yKa3aHHBIN IIPHU-
3HaK, B — KoamdecTBO IAIlMEHTOB B rpynmne 1, y
KOTOPBIX YKa3aHHBIM IIpHU3HaK He BbIgBAdAcH, C —
KOAWYECTBO IIAllMEHTOB B TpyIIle 2, V KOTOPBIX
BBIIBASACH YKa3aHHBIH IpH3HaK, D — KOAMYeCcTBO
allMeHTOB B TIPyIIe 2, y KOTOPbIX YKa3aHHBbIH
IpU3HaK He BbIgaBAdAcd. MHTepnperanua OR: mpu
3HadeHHsax OR > 1 Haanuyme mpu3Haka B yKa3aH-
HOH TrpyIIle IOBBINIAET BEPOSTHOCTH HAAUYHULA Y
TAIIMEHTOB B TPYIIle BUPYCHOM/BTOPUYHON Oak-
TepuaAbHOM THeBMOHHH, OR = 1 - coObITUd He
B3auMocBg3aHbl, OR < 1 - Haanmuyne IpHu3HaAKa B
yKa3aHHOH I'pYyIIIle CHHUXKAET BEPOATHOCTb HAAUYHI
y THAIIMEeHTOB B TPYIIIlIe BUPYCHOM /BTOPUYHON Gak-
TepHaAbHOY THEBMOHHH.

PesyabraTsr.

Kaunmnko-aabopaTopHble XapaKTePUCTUKHU
obenx rpymn npeacTaBAeHBI B Tabaurte Nol.

AHaAM3 OCHOBHBIX KAWHHKO-AQ060pPATOPHBIX
XapaKTePUCTHK IIOKa3aas, YTO TPYIINbI HE OTAWYA-
AUCH ApPYyT oT apyra 1o Bo3pacty (P = 0.65, U —
Kpurepuii ManHa-YUTHH), a TaKKe II0 YacTOoTe
PacCIpOCTPaHEHHOCTH COIIYyTCTBYIOIIMX 3aboseBa-
HUM, 3a HCKAIOYEHHEM caxapHoro auabera. [asa
ImocAeiHero OblAa IIOKAa3aHa TEHIAEHIIHS ero Goaee
YacTOro BBIIBAEHHS B TPYIIe CO BTOPHUYHOH HH-
dexmueit (42% vs 19%, OR 5, P = 0,08, Fisher).
[Ipu 5TOM IIPOIIEHTHOE COOTHOIIEHUE [IAIIUEHTOB B
rpynme 1 6e3 COIMyTCTBYIOIIMX 3ab0A€BaHUM GBIAO
CTATHCTUYECKH BbIIlle, 4yeM B rpymnmne 2 (37.5% vs
4%, OR 15, P = 0.04, Fisher).

Takzxke OBIAM OTMEYEHBI CTATHUCTHYECKUE
pasAnYMsg, Kacarolllnecss OCHOBHBIX Aab0pPaATOPHBIX
napamMeTpoB: abCOAIOTHOI'O KOAWYECTBa AEHKOIIH-
TOB, AUM@OIIUTOB, HEHTPO(HUAOB, KOHIIEHTPAIUHU
C-peaktuBHOTO Oeaka (P = 0.05, U — kpurepuit
ManHa - YutHu). [laliiueHTsl ¢ BTOPUYHON MH(pEK-
nued 3aKOHOMEPHO [IEMOHCTPHPOBAAH OoOAbIIHE
KOHIIEHTpPAIIUH A€HKOIIUTOB U HEHTPO(PHUAOB B ChI-
BOpPOTKe KpoBH. IIpu aTOM comepskaHHe AUMQOIIH-
TOB OBIAO 3HAYMMO HU¥XKE U cocTtaBuao 0.7 * 109 /a
[0.445 — 0.99]. OToT MOKazaTeAb B TPYyIIE C BH-
PYCHOM IIHEeBMOHHEH Ha aHaAOTHMYHOM IIepHome
pPa3BUTHUA OCHOBHOTO 3aboAeBaHUdA cocTaBuA 1.15 *
109 /a [0.92 - 1.35] (P = 0.05, U - kpurepuit
MasnHa - YuTHU).

Pacnpocrparensocts KT-nmpusHakoB B HC-
cAeyeMbIX TPyIIax IIpeacTaBaeHa B Tabaurie No2.
[Tocae mpoBenenus Tecra Fisher mag rpynm Ovlaum
IIOAYYE€HBI CAEIYIOIINEe PEe3yAbTATHI:

HeGoablire AOKaAbHBIE YIaCTKH KOHCOAU-
Ay AI00OH OpMBI, OKPYTrAble U OBaABbHBIE
y4acTKH KOHcoAumanuu 0Ooaee 20 MM, I[IOAHTO-
HaABHBIE YYaCTKH dallle BBISBASANCH IIPH HCTHUH-
HBIX BUPYCHBIX ITHEBMOHHSX, BBI3BAHHBIX SARS-
CoV-2 (puc.1 a-B, puc. 2 a).

A HalueHToB C [IPHUCOEAUHUBIIEHCHI
BTOPUYHON OaKTepuasbHON WH(eKIel Obiam 60-
A€e XapaKTepHBI TPEYTOABHBIE YYaCTKH KOHCOAH-
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Jalliy, IIPHUAErarolliye MIMPOKHM OCHOBaHHEM K
naeBpe (puc. 2 0, puc. 3 B, puc. 4 r, puc. 6 0), a
TaKXKe y4acTKH, COOTBETCTBYIOILME CErMEHTapHO-
My CTPOEHHIO AeTKUX (puc. 2 6, puc. 3 B, puc. 6 6).
[Tpu 5TOM rpaHUIBI 30H KOHCOAUJAIIUY OBIAM POB-
HBIMH M dallle IIPOXOAHAU II0 MEXKI0AEBOH IIA€BpE
(puc. 1 e, puc. 6 6).

CUMIITOM BO3AYLIHOM OPOHXOTPAMMBI BBI-
aBAsAca B obemx rpymnmax. OgHAKO ero XapakTe-
PHCTHUKH 3HAYUTEABHO OTAMYAAUCH B 3aBHUCHUMOCTHU
OT HAAWYUS BTOPUYHON OGakTepHasbHOM UH(EK-
nuu. B rpymnme ¢ BUpPYCHOM ITHEBMOHHe# OGpoHXHU
Ha aKCHaABHBIX Cpe3ax IIPOCAEKHBAAHUCH XaOTHU-
HO, 6bIAM medpopMupoBanb! (puc. 1 ). Ilpu 3Tom B
TPYIIIIE C BTOPUYHOM OaKTepHaAbHOM HHQEKIIHe
OpPOHXHU HAaIlle IIPOCACIKUBAANUCH HA BCEM ITPOTIKe-
HHUM AVHEHHBIMH BO3AYIIHBIMH CTPYKTYpaMH (pHC.
3 B, puc. 4 a, puc. 5 6, puc. 6 6).

Takske B TpyIIie ¢ DaKTepuasbHON HHQEK-
nuel 4gare BBISBAFAW YMeEHBIIIEHHe o0beMa Iopa-
JKEHHOU noau (puc. 4, puc. 6), AnmM@paaeHoIIaTHIO
cpemocTeHUd (puUc. S 0, pUC. S B) U IIA€BPAABHBIHA
BBIIOT (puc. 3).

[Ipu olleHKe M3MEHEHHH B AMHaAMHUKE B Te-
YeHHe CeMH OHeH [0 aHaAHu3UpyeMbIX H300pazke-
HUP OBIAO OTMEYEHO, YTO yYacCTKH KOHCOAHAITNH
B I'pyHIle C BTOPUYHOY OaKTepPHAABHON HH(EKIIH-
el OCTOBEPHO 4allle BO3HUKAaAH Ha (POHE Hen3Me-
HEHHOM AeTrOYHOM NapeHXuMEI (puc. 2 0, puc. 3 B,
puc. 5 0).

OGcy:xaenue.

[ToMyrMO BHUPYCHOM ITHEBMOHHHU IIPpU KOPOHA-
Bupyce SARS-CoV-2, 3auacTyio BBI3BIBAIOIIEH THd-
JKeAoe IIOBPEeXKeHHE AETKHX, B pde HCcAenoBa-
HUP OBIAO IIOKA3aHO, YTO COIIyTCTBYIOLIHE OaKTe-
pHasbHble HH(MPEKIHNH IIPUBOAAT K YBEAWYEHHIO
TSXKECTH IIpollecca U IIOBBIIIEHHOH AETaAbHOCTH
[6, 7]. YpoBeHb mpHCOEOUHEHUS BTOPUYHOH Oak-
TE€PUAABHON HH(EKIINU MOXKET OBbITH HEIOOIIeHEH,
TaK KakK He BO BCEX CAy4YadxX IIPOBOAAT AHUATHOCTH-
Ky OaKTepHaAbHBIX OCAOXKHEHUH, a ITHEBMOHHIO,
BBI3BaHHYI0 OakTepuasbHON (hAOpPOH, He Bcerzma
MOXKHO OTAWYHTH OT BHPYCHOH ITHEBMOHHH Ha OC-
HOBaHHHM KAMHHUYECKOH KapTHUHBI, PEHTTEHOAOTH-
YEeCKHX OaHHBIX U CTAHIAPTHBIX aHAAW30B KPOBH.

CyiiecTByeT HECKOABKO KAWHHYECKHX Map-
KEpPOB IIPUCOENUHUBIIIEroCs OaKTepHaABHOIO BOC-
naseHusa. OOHUM H3 TaKUX [IapaMeTpPOB, HCIIOAb-
3yeMBbIX B HalleM uccaenoBaHuu, aBasercd [1KT.
BHezarmHoe u 3aMeTHOe yBeanueHHe (0oaee 2
ar/Ma) IIKT gaBageTcss KAIOYEBBIM IIOKA3aTEAEM
bakTeprasbHOd mHQpeKIMH [8, 9|. [Ipeamoaaraer-
Cd, 9YTO BHUPYCHI He CIIOCOOHEI yBeanuyuBarth [1IKT mo
TAKOU KOHIEHTpPAIIUH, [IOCKOABKY HEKOTOpBIE IIH-
TOKHUHBI, 3KCIIPECCHpPyeMble BO BpeMsl BHPYCHOH
UH(QEKIUY, IPUBOAAT K CHHXKEHHIO WHIYKIIUH
[IKT. OTo0 OBIAO OTpa’kEeHO B HCCAEIOBAHUU
Esposito et al.[10], rme ObIAO ITOKA3aHO, YTO IIOPO-
roBble 3HAYEHHS C caMOH BBICOKOH KOMOWHUPO-
BaHHOH YyBCTBUTEABHOCTBIO H CIIEIIH(PHIHOCTBHIO
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Puc. 4 a (Fig. 4 a) Puc. 4 6 (Fig. 4 b) Puc. 4 B (Fig. 4 c)
V- o ~
! 9
) [ N >
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Puc. 4. KT opraHoB rpyAHOM MOAOCTM.

IMamuenT B., 66 aeT. HoBag KopoHaBUpycHas mH@peKIus, Bbi3BanHasg COVID-19 (moarBep:kaeHHas). 2KasoObl IpH
IIOCTYIIAEHHH — OTCYTCTBYIOT BCAEICTBHE THAXKECTH cocTogHud. Ilanment Ha UBA. 3aboaea 12 mHe# Ha3am, Koraa
OTMETHA IOBBIIIEHHE TeMIlepaTrypa Teaa no 38°C, IogBA€HHE OABIIIKH, CyXoro Kamrad. Mazok Ha COVID-19 - mo-
AOXKHUTEABHBIN. [TepeBeneH U3 APYroro A€4e6HOT0 YIPEXKIEHHUS.

a, 6 — mpu mocTyrnaeHuK. Ha BceM HPOTIKEHUH MNAPEHXHWMBI IIPABOTO M A€BOTO AETKOTO OIIPENEASIOTCS MHOZKe-
CTBEHHBIE YYaCTKM MaTOBOTO CTE€KAa HEIIPABHABHOH (POPMBI, pa3HOM HWHTEHCHBHOCTH, HUMEIOIIHE CAMBHON Xapak-
Tep; C BBIPAKEHHBIMHU IPOSIBACHUIMU CHMIITOMA «Crazy paving» ¥ eIHMHUYHBIMH HEOOABIIMMH yJaCTKAMU CyOIIA€B-
PaABHOM U IIEPHOPOHXHNAABHON HEOAHOPOAHOM KOHCOAMZAIINH, BEPOSTHO, BUPYCHOTO reHe3a (cTpeakw). [Ipu 5ToM B
3aHUX OTHAEAAX OOOMX AETKHX OIIPENEASIOTCS 30HBI KOHCOAMIAIIMH, IIAOTHOM CTPYKTYpPHI, HAa (DOHE YIIAOTHEHHS —
BO3AylLIHAg GpoHXOrpaMMa (AMHEHHbIe, JOCTATOYHO IIPOTAKEHHbIE) IIPOCBETHI OPOHXOB. YMEHBIIIEHHE 00beMa HUXK-
Hux poaeii. [lo KT-KapTHHE HEAB3s HCKAIOYHUTH IIPHUCOEAHHEHMe OaKTepHaAbHOH MH(MEKIIHH. B, T — depe3 6 mHel
mocae moctynaeHud. Ilocae AeueHMs aHTHOMOTHKAMH, CIIyCTS 6 CYTOK — BBIPAsKEHHAs ITOAOXKUTEAbHAS AMHAMHKA!
TEeHIEHIINSA K Pa3pelIeHHI0 BUPYCHOM ITHEBMOHUH (OCTATOYHBIE 30HBI CAAOOMHTEHCHBHOIO MATOBOTO CTEKAA, €IH-
HUYHbIE YYaCTKHM KOHCOAMJAIIMH C HEYETKHMH HEPOBHBIMH KOHTYPaMH), a TaKxKe YMEHBIIIEHHEe KOHCOAHIAIIUH B
3aHUX OTAEAAX ODOHX AETKUX. X, € — depe3 20 mHell mocAe MOCTyHAeHus. JJasbHeHnasa ITOAOKUTEABHAS TUHAMUKA B
BHE IPAKTUYECKH IIOAHOTO BOCCTAHOBAEHHS BO3AYIIIHOCTH AETOYHOM ITAPEHXUMBI 000MX AETKHX. .

Fig. 4. ChestCT.

Patient B., male, 66. New coronavirus infection caused by COVID-19 (confirmed). There are no complaints on ad-
mission due to the severity of the condition. Mechanical ventilation administered. Patient got sick 12 days ago,
when he noticed an increase in body temperature to 38 ° C, shortness of breath, dry cough. The smear on COVID-
19 is positive. Transferred from another medical hospital. a, b — at admission. Throughout the parenchyma of both
lungs multiple areas of ground glass of irregular shape are observed, lesions have different intensity; with sign of
increased interstitial pulmonary pattern (“crazy paving”) and small areas of subpleural and peribronchial hetero-
geneous consolidation, probably of viral origin (arrows). At the same time, in the posterior parts of both lungs, are-
as of consolidation, dense structure are determined, an air bronchogram is seen (linear, extended). The volume of
the lower lobes is reduced. According to the CT scans, it is impossible to exclude a secondary bacterial infection.c,
d — 6 days after admission. After treatment with antibiotics (6 days) — positive dynamic changes: a tendency to re-
solve viral pneumonia (residual areas of low-intensity ground glass, single areas of consolidation with irregular
borders), as well as a decrease in the consolidation zone in the posterior parts of both lungs.e, f — 20 days after
admission. Further positive dynamics: almost complete restoration of the lucensy of the pulmonary parenchyma of
both lungs.
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Puc. 5 6 (Fig. 5 b)

Puc. 5 r (Fig. 5 c)

Puc. 5. KT opraHoB rpyAHOU NOAOCTU HAO YPOBHE GUcPYypPKALLUK TPAXEM.

IMamuenT B., 44 roga. HoBag KopoHaBupycHas uH@peKIHs, BbidBaHHasg COVID-19 (moarBepxkaeHHas). 2KaaoObl mpu
IIOCTYIIA€HUH — Ha AMXOPAaIKy, obIyio caabocTb. SpO2 — 97 %. BoAbHBIM cebs cuutaeT 7 mAHEM, KOTAa OTMETHA II0-
BeIlleHHe TeMrepaTtypbl o 38,5°C. Mazok Ha COVID-19 - mOAOKUTEABHBIH. a — IIPH IIOCTYHIACHHH. B mepemHmx
IePU(EPUIECKUX OTAEAAX BEPXHEH MHOAH IIPABOTO AETKOTO — OOIIMpHAsS 30HA MAaTOBOTO CTEKAA C €AMHUYHBLIMH
OKPYTABIMH IIPOCBETAMH OPOHXOB; PETHKYASPHOM HCYEepPUYEHHOCTHIO Ha (DOHE MATOBOTO CTEKAA — CHMIITOM «Crazy
paving». 6 — depe3 5 mHEM mocAe IMOCTyIAeHUd. [logBAeHHE B BEpPXHEH HOA€ IIPABOTO AETKOro Ha (DOHE HEeHU3MEHEH-
HOM AETOYHON MAapeHXWMBI 30HBI KOHCOAHZAIIHMU II0 (pOpMe, COOTBETCTBYIOLIEH CyOCErMEHTApHOMY CTPOEHHIO; C
IIAOTHOM, MOCTATOYHO OZHOPOAHOM CTPYKTYpOi, Ha (boHE YIIAOTHEHHS — BO3AyIIHAd OpoHXOrpaMMa (AMHEHHbIE,
IIPOCBETHI OPOHXOB, KOTOPhIE MOKHO IIPOCAEAUTH OT IIPHKOPHEBBIX OTAEAOB Ho0 nepudepuu). [To KT- KapTHHE HEAb-
35 UCKAIOYHUTDH IIPHUCOEAHUHEHHE OaKTeprasbHOM HH(MEKINH. [IpKn 3TOM oTMedaeTcs HaAsbHeillee TedeHNe BHPYCHOM
ITHEBMOHUU: YIIAOTHEHHE BBIIBASEMBIX PaHEE 30H MaTOBOI'O CTEKAA C TEHAEHIIMEH K (hOPMHPOBAHHIO HA UX MECTE
HEPOBHBIX, IIOAUTOHAABHBIX YYAaCTKOB KOHCOAMZAIIWH.B,I' — (PparMeHThl KOMIILIOTEPHBIX TOMOTPAMM B MEIHACTH-
HaABHOM OKHE€. YMEPEHHO BBbIPazKeHHasd aeHOIIaTHs CPENOCTEHHS: YBEAHYEHHE ANMMATHYIECKHUX Y3A0B IIapaTpaxe-
AaABHOM I'PYNIIBI CIIPaBa; TPAXeOOPOHXHUAABHOM IPYIIIIEL.

Fig. 5. Chest CIT, trachea bifurcation level.

Patient B., male, 44. New coronavirus infection caused by COVID-19 (confirmed). Complaints on admission — fever,
weakness. SpO2 — 97 %. He considers himself sick for 7 days, when he noted an increase in temperature to 38.5 °
C. The smear on COVID-19 is positive. a — at admission. In the anterior peripheral parts of the right upper lobe —
an extensive area of ground glass with single rounded bronchial lumens; sign of increased interstitial pulmonary
pattern (“crazy paving”). b — 5 days after admission. The appearance in the right upper lobe (unchanged pulmo-
nary parenchyma is given as a background) there are area of consolidation correspond to the subsegmental lung
structure; have a quite homogenous structure with air bronchogram sign (linear bronchial lumen, which can be
traced from the proximal sections to the periphery). According to the CT scans, it is impossible to exclude a sec-
ondary bacterial infection. At the same time, there is a further course of viral pneumonia: previously detected are-
as of ground glass became smaller with a tendency to form uneven, polygonal areas of consolidation in their place.
c, d — fragments of computer tomograms in the mediastinal window. Moderate mediastinal adenopathy: enlarged
lymph nodes of the right paratracheal group and tracheobronchial group lymph nodes.
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coctaBasiad Ooaee 0,188 Hr / MA gas GakTepuanb-
Ho#t u wmeHee 0,07 HT / MA AT BUPYCHOM IHEBMO-
HHHM, a TaKXe YCTaHOBA€HA BBbICOKAas CIIEIH(UY-
HocTh IIKT mAd BHIIBAGHHS ITHEBMOHHH OaKTepHU-
aABHOH 3THOAOTHH II0 CPaBHEHUIO C APYTUMH Aa-
6opaTOPHBIMH ITOKA3aTeAdIMH. XOIIIMHA U ApP. OT-
MeTHAH, 4To 3HadeHue IIKT Bbrme 0,2 Hr / Ma
HUMEAO YyBCTBUTEABHOCTE 86%, CIernudUuIHOCTh
80% masl MUATHOCTHUKU OaKTEPHAABHOTO BO30OYmIH-
Teass mHeBMoHUU [11]. [Ipu aTOM HamO yIUTHIBATE,

qTo [IKT TakxKe MOXKeT OBbITH IOBBIIIEH Yy ITallueH-
ToB ¢ COVID-19 mu3-3a reHepasn3oBaHHON BocIa-
AVUTEABHOM aKTHUBAIIUH, OPYTHUX OaKTepHAAbHBIX
OCAOKHEHHUH, a He 6aKTepHaAbHON ITHEBMOHUH [6)].

Mp1 oTobGpasu marueHTOB ¢ ypoBHeM IIKT
6oaee 0,2 HT / MA ¥ UCKAIOYHAHM K3 HAIIIETO HCCAE-
OOBAHUSA MAIIHEHTOB C COIIyTCTBYIOIIMMH 3aboae-
BaHUAMU, KOTOPbIe MOTAH O0YCAOBHUTH ITOBBLIIIICHUE
ypoBHsa IIKT. Kpome Toro, mas orfopa ImarueHTOB
IOMHMO HoBbIIIIeHHOro ypoBHA ITKT yuuThIBaAKCH
apyrue aabopaTopHble MapKepbl (aOCOAIOTHOE KO-

‘“w

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

Puc. 6. KT opraHoB rpyAHOM MOAOCTU HA YPOBHE HMXKHUX OTAEAOB.

INanmenT K., 61 rox. HoBas KopoHaBupycHas HHMeKIHd, BeIdBaHHass COVID-19 (moarBepzkaeHHas). 2Kaaobbl Ipu
IIOCTYIAEHHH — Ha YMEPEHHYIO OOIIyI0 CAA0O0CTh, IIOBBIIIIEHHE TeMIIepaTyps! Teaa Ao 38,5°C, cyxoi Kamreab. SpO2 —
97 %. BoABHBIM cebst cuuTaeT 12 mHel, Korga OTMETHA IIOBBIIIEHHE TeMIepaTypsl A0 38,5°C, caabocTh, Cyxoi Ka-
IIEAb C IIPO3PAYHBIM OTAEAIEMBIM K OABIIIKY. Ma3zok Ha COVID-19 — moAOXKUTEABHBIH. a — IIPU HOCTYIIA€HHU. B
000HX AETKHUX OIPEAEASIOTCS PaCIpPOCTPAHEHHBIE 30HBI MATOBOIO CTEKAA, YMEPEHHO BBIPAKEHHBIE IIPOSBACHUST
CHMIITOMA «Crazy paving», a Take MHOXKECTBEHHBIE CyOIlA€eBpaAbHbIE U II€PHUOPOHXHAABHBIE YIACTKH KOHCOAHA-
IIUY C HEPOBHBIMH KOHTYPAMH MECTAaMHU CAHBAIOIIMECS MEXKIY COOOH, IOAUTOHAABHOM, a TaK¥Ke TIKHUCTOH (DOPMEI.
KT KapTHHa C BBICOKOH CTEIIEHBIO BEPOSTHOCTH, COOTBETCTBYET BHPYCHOH (B ToM yrcae Covid-19) mueBMOHHU. 6 —
depe3 7 AHEH Iocae MOCTynAeHHs. IlosBAeHHE B HUXKHEH moae (S6) IpaBoOro AETKOro 30HbI KOHCOAMZAILMU 110 hop-
M€, COOTBETCTBYIOIIEH CyOCEerMeHTapHOMY CTPOEHHIO; C POBHBIM YE€TKHM KOHTYPOM; IIAOTHOH, MOCTATOYHO OMHO-
POMHOM CTPYKTYpPO#, Ha (DOHE yIIAOTHEHHS — BO3AYIIHAA OPOHXOTpaMMa (AMHEHHBIE, IIPOCBETEI OPOHXOB, KOTOPHIE
MOZKHO IIPOCAEOUTEH OT IIPHUKOPHEBBIX OTAEAOB 10 Nepudepun). OTMedaeTcs YMEHBIIEHHEe Pa3MePOB HUKHEH HOAHN
crpaBa. AHaAOTHYHAsI 30Ha KOHCOAWAAIIMH, HO MEHee BBIpaKeHHas, HabAlofaeTcsd B HUZKHEH JoAe caeBa, IepHo-
POHXHAaABHBIX OoTAeAax S4 crpaBa. [Ipy 3TOM oTMedYaeTcs IOAOKHTEAbHAd AWHAMHKA TE€YEHHS BHPYCHOM ITHEBMO-
HHH: OCTATOYHBIE AOKAAbHbIE 30HBI CAAOOMHTEHCHUBHOIO MaToBoro crekaa. Ilo KT KapTHHe HeAb3s HCKAIOYHUTE IIPH-
coeMHEeHNEe OaKTePHaAbHON HH(MEKIIUH.

Fig. 6. Chest CT, lower lobes level.

Patient K., male, 61. New coronavirus infection caused by COVID-19 (confirmed). On admission — moderate weak-
ness, fever up to 38.5°C, dry cough. SpO2 - 97 %. The patient considers himself ill for 12 days, when he noted an
increase in temperature to 38.5 ° C, weakness, dry cough with clear discharge and shortness of breath. The smear
on COVID-19 is positive. a — at admission. There are common areas of ground glass in both lungs, moderate
manifestations of the "crazy paving" sign, as well as multiple subpleural and peribronchial areas of consolidation
with irregular contours that sometimes merge with each other, polygonal, as well as linear forms. CT features with
a high degree of probability, corresponds to viral (including Covid-19) pneumonia. b — 7 days after admission. In
the lower lobe of the right lung (S6) there are zone of consolidation corresponding to the subsegmental lung struc-
ture; with a smooth sharp contour; a quite homogenous structure with air bronchogram sign (linear bronchial
lumen, which can be traced from the central departments to the periphery). There is a decrease in the size of the
lower lobe on the right. A similar zone of consolidation, but less pronounced, is observed in the lower lobe on the
left, and in the peribronchial parts of S4 on the right. At the same time, there is a positive trend in the further
course of viral pneumonia: residual local areas of low-intensity ground glass. According to the CT scans, it is im-
possible to exclude the secondary bacterial infection.
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AUYECTBO AEWKOIIMTOB, HEHUTPO(MPHUAOB, AMM@POIIH-
TOB), PE3yAbBTATHl OAKTEPHOAOTHYECKHX IIOCEBOB
MOKPOTEI ¥ OpOHXOaAbBeOoASIpHOTro AaBazka (BAA).

B HamieMm mccaeoBaHUHU Yy TaKUX ITaIlMEHTOB
MBI PETPOCIIEKTUBHO IIPOaHaAU3HPOBaAH KOMIIBIO-
TepHO-TOMOT'padUYeCKre IIPHU3HAKH, II03BOATIO-
IIIFe 3arloI03PUTh IIPHUCOeUHEeHNEe OaKTeprasbHOH
uHQPEKIUYU, TO eCTh ycraHoBUTb no KT-kapruHe
CMEIIaHHbIH BHPYCHO-O0AKTEPHAABHBIH XapakTep
nopaxkeHusa. MHorue uccaemoBateau [12 - 17| mo-
OpOoOHO paccMaTpUBAAK TUIIHYHYIO KApPTUHY Tede-
HHY HOBOM KOPOHaBHPYHOM ITHEBMOHHHU U KOHCTAa-
THUPOBAAU [IOCTATOYHO OBICTPYIO AUHAMHKY BBISIB-
AseMbIX H3MeHeHu# [18], a Takxke mpeobaamaro-
ue KT cuMniToMbl, BeTpedarolidecd Ha paHHeH U
no3aHed craausax 6oae3nu [19, 20]. CuMIITOM KOH-
COAMIAIINY SBASI€TCS OAHUM K3 HUX (puc. 1). Kom-
OHMHAaIMsa CHHUXKEHHS IIPO3PaYHOCTH II0 THUIIY MaTo-
BOT'O CTE€KAA U KOHCOAUIOAIIMM cocTaBadgaa oT 83%
no 85% Bcex KT-cuMnToMOB IIpu BUPYCHOH ITHEB-
moHuu [13].

CHMIITOM KOHCOAWJAIINH Ha KOMIIBIOTEPHBIX

TOMOrpaMMax MbI OOHapyKHBaeM B TOM CAydae,
KOT[Ia IAaTOMOP(OAOTHYECKH IIPUCYTCTBYET AIOOO#
CcyOCTpaT (KHUAKOCTb, 9KCCYyAAT, OIIyXOAEBbIE KAET-
KH U T.O.), 3aMEUIAIONIU BO3AyX BHYTPH aAbBEOA
[21]. Y9acTKM KOHCOAMZAIIMU SIBASIOTCSH OOIIIMMU
OPOSBACHUSIMHU OAS BUPYCHOM U OakTepuasbHOH
nHeBMOHUU. CAOXKHOCTEL 3aKAIOYAETCH B TOM, YTO
HeOOX0UMO 3aIl0I03PUTh IIPUCOEeAUHEHNE «baKTe-
PHaABHOM» KOHCOARAAIINY Ha (POHE «BUPYCHOM».

Y mamuentoB ¢ COVID-19 mpu gocTaTodHO
pacmupocTpaHeHHOM o0beMe TopaskeHus (6oaee
50% ot of11ero o6beMa AETKOro), HO 6e3 HaAudus
AabOpPaATOPHBIX TPU3HAKOB OaKTepUaAbHOM UH-
eKIIH, YyIaCTKU KOHCOAMZAIIUU HUMEAU psid 00-
IIUX YepT. B moaTBepkaeHNE TTPEABIAYIIIX UCCAE-
JOBaHU# MBI YCTAHOBHAM HX MYABTU(OKAABHBIH,
«IIATHUCTBIM» XapakTep, CyOIAeBpasbHOE pacmpe-
neaenue [13, 15, 22, 23]. YuacTKM KOHCOAUAIINHU
UMEAU OKPYTAYIO, OBAABHYIO, a TakKXKe Helpa-
BUABHYIO IIOAMTOHAABHYIO, HWHOTZA (CTEASIITYIOCS»
dopmy. A TAIIMEHTOB C IIPHUCOEAHUHUBIIEHCS
BTOpUYHON HHQEKIHeH, HaIpOTHUB, OBIAM OGoAee

Tabauna Nel. KauHHKO-AAGOpaTOpPHBIE XapaKTEPHCTHKH IPYIII.
[Mapamerp (eAMHHIBI H3MEPEHHS) I'pymma 1 (N =32) I'pymma 2 (N = 26) Craructudeckas
M [IQR]/ (n) % MIIQR]/ (n) % 3Ha4uMOcCTh (P)
Bospacr (yier) 58 [45 - 73] 69 [58 — 77.5] 0.65
IToxn (%) M — (20) 63%, M — (16) 62%, 0.85
K- (12) 37% X - (10) 38%
PCT (ur/m) 0.09 [0.06 — 0.19] 1.5[0.6 — 5.6] 0.05
<0.2 (%) (25) 78% (0) 0%
0.2-0.5 (%) (7) 22% (5) 19%
>0.5 (%) (0) 0% (21) 81%
CPB (mr/m) 63.55[35.9 — 119.5] 199 [140.5 — 294.5] 0.05
Jleiikorusr (* 107 /1) 5.79 [4.26 — 6.45] 17 [11-225] 0.05
Jlmbormrsr (* 107 /1) 1.15[0.92 — 1.35] 0.7 [0.445 - 0.99] 0.05
Heitrpodus (* 10° /i) 3.71[2.94 — 4.66] 17.23 [13.6 - 28] 0.05
NBC (%) (5) 15.6% (8) 31% 0.213
AT (%) (14) 43.8% (12) 46% 1.0
OII: mocrostHHAst hopma (%) (4) 12.5% (6) 23% 0.319
XOBJI (%) (1) 3% (1) 4% 1.0
CH (%) (6) 19% (11) 42% 0.081
XBIT <3a (%) (1) 3% (3) 12% 0.316
Bapuko3sHast 60J1e3Hb BEH HIDKHUX KOHEY- (2) 6.3% (2) 8% 0.497
Hoctei (%)
Xpouunueckuii mankpeatut (%) (1) 3% (1) 4% 1.0
JATTIK (%) (1) 3% 2 7.7% 1.0
AUT (%) (1) 3% 2 7.7% 1.0
Bes conmyreTByromux 3aboneBannii (%) (12) 37.5% (1) 4% 0.035
*M - menuana, IQR — nHTepKBapTUABHBIHN pa3dmax, PCT — mpokaariiuToHuH, CPB — C — peakTUBHBIH 6€AOK,
UBC - umnemundeckas 6oae3Hb cepana, Al — aprepuaasbHasa runeprensus, PI1 — pubpuassiusa npeacepauii, XOBA —
XpoHUYecKas o0CTpYKTUBHAsA 6oae3HBb aerkux, CII — caxapubiii nuaber, XBII — xpoHudeckas 60Ae3HB 1odek, [AI'TIXK
— mo6GpoKadeCcTBEHHAs TUIIEPIIAA3Us IIPEACTATeAbHOH Keae3bl, AT — ayTOMMMYHHBIH TUPEOUIUT.
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Tabauma Ne2. IIpu3HaKH, BbIIBASIEMBIE B OIIHCAHHBIX IpPyIIIaxX NAIHEHTOB, HX PacHpOCTpPaHEH-
HOCTB H 3HAaYHMOCTBH OAa AHGdepeHIHAABPHOH AHATHOCTHKH.

I'pymma 1 | 'pymma 2 P I'pynna 1 | I'pynma 2 P
Hpusra (N=32) | (N=26) | (xicm) Hpusraic (N=32) | (N=26) | (KKM)
Hebonpmume (10
20 Mmm)
27) 0 0.001* | o 0 9) 0.776
ngz:xn;}zlgoﬁ 84.4% (5) 19.2% (0.65) g He BesBIsIETCS (9) 28.1% 34.6% (0.07)
<
¢$hopmbl =
% N Bponxu npocnexu-
Oxpyr- g % BAaIOTCS BO3IYIII-
JIble/OBaIbHBIE (29) (13) 0.001* S & | HBIMHU CTPYKTypaMH (8) 25.0% (21) 0.001*
YYaCTKH JIF060T0 90.6% 50.0% (0.45) z § OT MPUKOPHEBBIX ' 80.8% (0.55)
o pasMepa & £ OTJIENOB K
% § = nepudepun
= i Ha akcuanbHOM
=
S [To/MroHaTbHbIe (32) (21) 0014* | 3 cpese dporxu mpo- (32) (14) | 0.001*
Z < CIIE)KHMBAKOTCS XA0-
g YYaCTKH 100.0% 80.8% (0.34) | ~ 100.0% 53.8% (0.57)
= tiaHo. edopmu-
= pOBaHbI
0 TpeyronbHble
YYaCTKH,
oOpalieHHbIe @) (21) 0.001* | . [MpeumyiecTBEHHO 0 0 0.497
HIPOKHM 21.9% 80.8% (-0.59) 2 = LEHTPATbHBIA (2) 6.3% (0) 0.0% (0.17)
OCHOBAaHHEM K E g
=
Y‘Ia(l;[:;:p(i:OOT- :Lé E
] o O
BETCTBYIOIINE 0 (19) 0.001* | & Z | IpenMymiecTBEHHO 0 a7
CEerMEHTApHOMY (3)9.4% 73.1% (-0.65) g‘; = nepudepudeckuit (21) 65.6% 65.4% 1(0.00)
CTPOEHHIO JIETKUX
= PoBHas rpanuna (5) (16) 0.001* Juddysnoe (13) 40.6% 9 0.787
5 KOHCOJIMJAINN 15.6% 61.5% (-0.48) pacrpeseneHue ' 34.6% (0.06)
% HeposHas rpanu- (32) (23) 0.084 YwMmeHbenne oobeMa 3) (13) 0.001*
§ na konconumanuu | 100.0% 88.5% (0.26) MOpPa’kKEHHOH JTOJTN 9.4% 50.0% (0.45)
= I'pannna
)
= KOHCOJIU/IAIIUK
o ’ (8) (16) 0.007* . (10) 0.031*
> 9
z MPOXOAAIa 10 25 0% 61.5% (-0.37) [TneBpanbHbIi BBIIOT (4) 12.5% 38.50% (0.30)
& MEXI0JICBO
IeBpe
Heonnoponnas
= 0 [IOTHOCTH
5 (nmamna3zoH ot (32) 17) 0.001* JlumobaneHonatus (9) 28.1% (19) 0.001*
£ marosoro crekiaa | 100.0% 65.4% (0.48) CPENOCTEHHS -7 73.1% (0.45)
é JI0 KOHCOJTH 1A~
)
e 10170%9)
<
= HGXZTHS?H(;CT_ Y4acTKe KOHCOTHIANH HA
£ o I;TaTy;qu () (1) 0.001* doHe HeM3MeHeHHOI (5)15.60 | (9 | 0003
= A . 12.5% 80.8% (-0.69) MapeHXUMBI B THHAMHKE ' 57.7% (0.48)
&) OJTHOPOJTHOM 9
(7 nueir)
KOHCOJIH/IAINH
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XapaKTEPHBI TPEYTOABHBIE VYaCTKH KOHCOAHAA-
MU, a TaKXe YJacTKH, COOTBETCTBYIOILMIE CET-
MEHTapHOMY CTPOEHHIO AETKHX (puc. 2 6, puc. 3 B,
puc. 6 0). ['paHHIla yIaCTKOB KOHCOAUZAIIUNH B Ta-
KHX CAydagx Oblaa POBHAsS M 3a4acTyIO IIPOXOAHAA
II0 MEXKIOAEBOH TIIA€Bpe. 30HBI KOHCOAMJALIUU
UMeAN B GOABITMHCTBE CAYyYaeB HEOLHOPOMIHYIO IIO
MHTEHCHUBHOCTH CTPYKTYPY (II€PEMEIINBAAUCE C
BBICOKOIIAOTHOCTHBIMH 30HaMH MaTOBOI'O CTEKAQ,
BO3AYIIHBIMH IIPOCBETaMH OPOHXOB).

Bosagymaaa 6pouHxorpaMma Ha (poHE KOHCO-
AUJALIMN — CHMIITOM, KOTOPBIH ONHCAH MHOTHMH
uccaenoBareagaMu. OQHAKO MBI 3aMETHAH, 4TO IIPHU
BUPYCHOM ITHEBMOHHUU U BTOPHUYHOHN GaKkTepHaAb-
HOM WH(EKIHHU XapakTep a’poObpOHXOTPaAMMBI
pasHbIil. [Ipu BUPYyCHOM KOHCOAUAIIUU, UMEIOIeH
IIaTTEPH BTOPHUYHOM OPraHUIYIOLIEH ITHEBMOHHUU C
HapyIIEeHUSIMH AETOYHOH apxXUTEKTOHUKU U [e-
dopmarmeti 6poHXOB, GpPOHXOTpaMMa BU3yAAU3U-
pyeTcd KakK MHOXKECTBEHHBIE «OOPBIBOYHBIE», XaO0-
TUYHBIE, (pparMeHTapHO IIPOCAEKHBAaeMble IIPO-
cBeThl OpoHXOB H Opouxuoa. [Ipu GakTepuasbHOH
ITHEeBMOHHWH, HOCAIIeH B pane cAydaeB cyOcermMeH-
TapHBIH, CETMEHTAPHBIH, a TakXKe AODapPHBIN Xa-
pakrep, Ha akcuaabHbIX KT ckanHax OpoHXH Ha
doHE KOHCOAMIAIIMH IIPOCAEKHUBAAUCH KaK AH-
HEeHWHBbIE, OOCTATOYHO IIPOTSKEHHBIE BO3AYIIIHBIE
CTPYKTYPbI, BIIAOTH [0 IEePHMPEPHUUECKUX OTIEAOB
(puc. 3 B, puc. 4 a, puc. 5 6, puc. 6 6). B rpymre c
IpUCOeAUHUBIIIEHCS BTOpUYHON OakTepuasbHOMH
UH(EKIHeH Jalle BBIIBASIAUCH YMEHBIIIEHHE 00b-
eMa IIOpasKeHHOH MoAM, AUM@aneHOIaTHs CPeLo-
creHud (puc. 5 0, puUcC. S B) U IAEBPAABbHBIH BBIIOT
(puc. 3).

Kpome 3ToOro, B HallleM HCCAEIOBAHUU IIPHU
BHPYCHOM ITHEBMOHHHU Oblaa BBIIBA€HA B3aHUMO-
CBfI3b YYAaCTKOB KOHCOAHUIAIIMM Ha MECTE BBIIBAL-
€MBIX paHee U3MEHEHHUH 110 TUIy MaTOBOI'O CTEKAA.
JlaHHBIM NPHU3HAK OLIEHWBAACS B AUHaMHKE, B Te-
4eHHe IIOCAeNHUX S5-7 mHel npu cpaBHeHHH ¢ KT-
JaHHBIMH IIPEAbIAYIINX HccAeqoBaHuM. Ilpu mpu-
coeqUHEHUH OaKTepHaAbHOH HHQEKIINH oTMeda-
AOCH BO3HHKHOBEHHE y4aCTKOB KOHCOAHWJAIIMHM Ha
doHe HEeM3MEHEHHOU paHee AerOYHOH MNapeHXHMBI
(puc. 2 6, puc. 3 B, puc. 5 0).

Harmre nccaenoBaHue MMeEAO HECKOABKO Or'pa-
HudeHHd. Bo-mepBbIX, pasMep BBIOOPKH ObIA
CKpOMHBIM. TeM He MeHee, KOMIIBIOTEPHO-
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