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COVID-19: YTO HEOBXOANMO 3HATH PEHTTEHOJIOI'Y

OTCPOYEHHAS KT AETKUX ¥ NALLUEHTOB,
NEPEHECLUUX COVID-19 MHEBMOHUIO

famar C.A.1, TepHosom C.K.12, Norocosa H.B.T,
Beceaosa T.H.!, beAbkmHA M.B.1

enn uccnenoBanud. OLEHUTH COCTOSHHE ACTKHX C momousio KT mpu AuHaMHYe- | _ grpy Harponans-

CKOM KOHTPOABHOM HaOAIOIEHHWH MAaIlMEeHTOB, IlepeHecHInx BUpycHyo COVID-19

IIHEBMOHHUIO, B OTCPOYEHHOM Iiepuone 4depe3d 6-10 MmecdalileB, U BBIIBUTH B3aUMO-

CB3b OCTATOYHBIX U3MEHEHHH AETKHX C KAMHHYECKHM COCTOSHHEM H pe3yAbTaTa-
MU (pyHKIIMHM BHelrHero abixanud (PB/I).

Marepuasbl u meronsl. Merogom KT 6bian o6caelOBaHBI A€TKHE y 78 NALMEHTOB, Mocksa, Poccus.
KOTOpPBIE TIEPEHECAN IBYCTOPOHHIOIO IIOAUCETMEHTAPHY0 BUPYCHYyI0 COVID-19 MHEBMOHHIO B 5 _ ¢ra0y BO Tepeniit
anpeae-mae 2020 roma. Y BCeX MaIlMEHTOB COOpaH aHaMHE3, U3y4YE€Hbl AAOOPATOPHBIE MAaH-  MIMY m MM, Cede-
wele 1 KT Aerkux, BBIIIOAHEHHBIE B OCTPyIO a3y 3aboaeBanmsa. KourtpoabHasg KT aerkux u
uccaenoBaHue (PyHKIMK BHenrHero abixanwus (PB/I) npoBeneHsr dyepe3 6-10 mecsiieB mocae
BBIITUCKH K3 cTaluoHapa. [asg oOBeKTHBHU3AIIUMH OIIEHKHW COCTOSHHSA AETOYHOH TKaHW HaMHU
paszpaboran Unnmekc taxkectu (UT) cocrosHusS AETKHX, BbIpazkaemblii B cymme 6aasoB. UT
pacCcUuTHIBAACS Ha OCHOBaHUM OaABHOH OI€HKE THIINYHBIX IIATTEPHOB, XapaKTePHBIX IAS
BupycHoii COVID-19 mHeBMOHHH, OCTATOYHBIX HU3MEHEHHM M ydacTKoB (ubposa. UT pac-
CUYUTBIBAACS AT KaXKOTO ITalleHTa B OCTPBIH U OTCPOYEHHBIN IepHoabl HAOAIOAEHU.

Pesynbratel. B HacTodllleM McCA€IOBAHUHM HU3ydeHA AHHAMHKA H3MEHEHHU ACTKHUX B
OTCpoOYeHHOM Ilepuofe (depe3 6-10 MecdalileB) Iocae ImepeHeceHHOM BupycHoit COVID-19
mHeBMOHHH. OcCTaTO4YHbIe M3MEHEHHs AeTKUX OBbIAM BBIIBAEHBI y 66 dyeaoBeK (84,6%). V3 HuUX
y 35,9% naiyeHTOB O0HApy:KMUBaETCS ydacTKH (PpUbpo3a, OMHAKO OOABIIYIO YacTh OCTATOY-
HBIX HU3MEHEHHH COCTaBASIOT AMHEHHBbIE M MEAKOY3€AKOBBbIE VIIAOTHeHUs (76,9%). Hacrora
BBIIBACHHUS OCTATOYHBIX PETUKYASIPHBIX H3MEHEHUI M KOHCOAWJAAIIMH Oblaa HEBBICOKA
(15,3%, 1,3%, coorBeTcTBeHHO). Obparaer Ha cebg BHUMaHHE OTHOCHUTEABHO YaCTOE BBISIB-
A€HHE Y4acTKOB «MaToBOro crekaa» (10,8%). UT B orcpodeHHOM mepuoae ObIA JOCTOBEPHO
HHZKE, 4YeM B ocTpylo dasy 3aboaeBanuda (4 [0,22] u 22 [8,44], coorBeTcTBEeHHO, p<0,001). ¥
NallMEHTOB C TAXKEABIM M KPHUTHUYECKHM TedeHueM BHpycHoH Covid-19 nueBmonuu (KT3 u
KT4) uHOeKC TSIXKEeCTH B OTCPOYECHHOM IIEpHOZe HAOAIOOEHUS AOCTOBEPHO HE OTAMYAACH OT
TaKOBOTO y HAIIUEHTOB C AETKUM U cpenHerakeAabIM TedeHueM (KT1 u KT2) 3aboaeBanuga (4,5
[0,22], 2,5 [0,16], coorBeTcTBeHHO, p=0,61). [locTOBEPHOH B3aMMOCBS3H BBIIBAEHHBIX OCTa-
TOYHBIX U3MEHEHHU AETKUX B OTCPOYEHHOM Iepuoae c pesyabraramMu @B/l mosydueHO He ObI-
AO.
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3akaouenue. Y 3HAUYHUTEABHOH YacTH TAIIUEHTOB (84,6%), MEPEHECIIHX BUPYCHYIO
COVID-19 mHEBMOHHIO, COXPaHAIOTCA OCTATOYHbIE H3MEHEHHS IMapEHXHMBI ACTKHX, IIpe-
MMYIIIECTBEHHO B BHI€ AMHEHHBIX YIIAOTHEHUH U B MeHbIlel cTeneHu dpubposa. [laHHbIE H3-
MEHEHHS HE MOAYYHAH AOCTOBEPHOU CBA3U C pedyapTarTamMu PBJI. MHAEKC TAXKECTH COCTOL-
HUSI ACTKHX, IIPEJAOKEHHBIH B HACTOSIIEM HCCACAOBAHUHU, OTPAKAET AUHAMHYECKYIO KapTH-
Hy U3MEHEHHMN ACTKHX B OCTPOM M OTCPOYE€HHOM IIEPHOAE, U MOXKET SBUTBHCA XOPOIINUM IOKa-
3aTeAeM Oad MOHHTOPHHTIA ITALIUEHTOB, NIepeHecnx BUPyCcHy0o COVID-19 nHeBMOHUIO.
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DELAYED CT SCAN OF THE LUNGS IN PATIENTS WITH COVID-19 PNEUMONIA

Gaman S.A.1, Temovoy S.K.12, Pogosova N.V.1,
Veselova T.N.!, Belkind M.A.

urpose. Assessment the state of the lungs using CT in the dynamic follow-up of pa-

tients who have suffered from viral COVID-19 pneumonia in the delayed period af-

ter 6-10 months, and to identify the relationship of residual lung changes with the
clinical condition and results of external respiratory function (ERF).

Materials and methods. We examined 78 patients who had suffered from bilateral
polysegmental viral COVID-19 pneumonia in April-May 2020, using multi-spiral computed
tomography (CT) of the lungs. All patients had a medical history, performed CT scans of the
lungs in the acute and delayed (6-10 months after hospitalization) phases, and a study of
FVD in the delayed phase. The analysis of a series of tomograms of the lungs in dynamics
was carried out. We developed an severity score of the lung condition (LungSS), expressed in
the total score, which was calculated based on the score of typical patterns characteristic of
viral Covidl9-pneumonia, as well as residual changes and areas of fibrosis. LungSS was
calculated for each patient in the acute and delayed follow-up periods.

Results. The present study shows the dynamics of lung changes in the delayed peri-
od 6-10 months after the viral Covid19-pneumonia. Residual lung changes were detected in
66 people (84,6%). Of these, 35,9% of patients have areas of fibrosis, but most of the residu-
al changes are linear and small-nodular seals (76,9%). The frequency of detection of residual
reticular changes and consolidation was low (15,3%, 1,3%, respectively). Attention is drawn
to the relatively frequent detection of areas of "Ground-glass opacity "(10,8%). In patients
with severe and critical course of viral Covid19-pneumonia (CT3 and CT4), LungSS in the
delayed follow-up period did not significantly differ from that in patients with mild and mod-
erate course (CT1 and CT2) of the disease (4,5 [0,22], 2,5 [0,16], accordingly, p=0,61). There
was no significant correlation between the detected residual lung changes in the delayed
period and ERF.

Conclusion. In a significant part of patients (84,6%) who have suffered from COVID-
19 viral pneumonia, residual changes in the lung parenchyma persist, mainly in the form of
linear seals and to a lesser extent fibrosis. These changes did not have a reliable relation-
ship with the results of the FVD. LungSS proposed in this study reflects the dynamic picture
of lung changes in the acute and delayed period, and can be a good indicator for monitoring
patients who have suffered from COVID-19 viral pneumonia.

Keywords: COVID-19, Coronavirus infection, Viral pneumonia, Ground-Glass Opaci-
ty, Consolidation, Reticular Pattern, Fibrosis, CT of the lungs.
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BO3MOXKHBIE OOATOCPOYHBIE mocaeacTBus COVID-

3HAYUTEABHO PA3AMYAIOTCS: OT IIOAHOTO
OTCYTCTBUS CHMIITOMOB, [0 TSAXKEAOTO
OCTPOTO  PECIHUPATOPHOIO  JUCTPECC-
CHHOpPOMAa C IIOpazKeHHEM IIOYTH BCEX
opraHoB M cucTeM. PaszHooOpasHble KAMHHYECKHE
IIPOSIBACHUSA 3a00AeBaHMd, a TaKxKe TUIHYHble KT-
IIaTTEePHBI TOPaXKEHU ACTKHX OITHCAHBI BO MHOTHX
HCCAEOBAHUSAX M y3Ke XOPOIIO M3BECTHBI, OMHAKO,
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19 m3y4eHBI Maa0 M BBI3BIBAIOT MHOI'O BOIIPOCOB
[1, 4].

BrIpaxkeHHBIN CHCTEMHBIH BOCIAAHUTEABHBIN
OTBET, XapaKTEPHBIH MAA TAXKEABIX (POpM 3aboae-
BaHHA, MOKET CIIOCOOCTBOBATBH ITOPaKEHHIO pPa3-
AWYHBIX OPraHOB MU CHCTEM, OCOOEHHO AETKHX, a
BO3HHUKIIINE H3MEHEHHS COXPaHATCH JAUTEABHOE
BpeMmsa [2, 3]. OmyOGAMKOBaHBI HCCAEHOBAHUS CO
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CpPOKOM HabAmeHHs 3-4 Mecdlla IIOCAE€ BBIMTHCKA
U3 cTaloHapa.

B uccaemoBaHMM MEeOUITMHCKOTO IieHTpa Ma-
acTpuxTckKoro yHuBepcurera (Humepaannawr) mu3 48
MaIlMEeHTOB, BBINTHMCAHHBIX M3 KAMHUKH IIOCA€ HH-
Ty6anmu B cBsa3U ¢ ocaoxkHeHUaMu COVID-19, ge-
pe3 3 Mecdlla HUKaKUX OTKAOHEHHH II0 pe3yAbTa-
TaM KT He GBIAO TOABKO y ABYX IaueHToB (4,3%),
y 91% O6pia BeIIBA€H Gubpo3, v 89% «maToBOE
cTrekAo», v 37% malMeHTOB COXPaHAAACh yMepeH-
Has VAU TdxKeaasd onblnka [S]. B mpyrom mccaemo-
BaHWUH, IIPOBEAEHHOM B IIPOBHHIMH XoHaHb (Ku-
Tai) u3 55 BBINMHCABIINXCS W3 TOCIIUTAAS ITAITUEH-
TOB C Pa3HO#l CTENEHBIO TAXKECTH TedeHUs 0oae3-
Hu. Yepes 3 mecana y 71% oTMmedasuch 6oaee HAU
MeHee BbIpazkeHHble uaMeHeHusa Ipu KT u y 25%
HapyIleHusd (PYHKIINN BHEITHETO AbIXaHud [6].

Y MHOrux manueHToB, IepeHecmnx COVID-
19 umMmeroTca TaKxKe IOpasKeHUsd APYTUX OpPraHOB U
cucreM. Tak B HcCCAeIOBaHUH, IIPOBEAEHHOM B
KanHuKe dpaHrdpypTcKoro yHuBepcurera (I'epma-
HUd), y 78% IepeHecIInX KOPOHaABHUPYCHYIO HH-
derIo B TaxKeAoH opMe, BBIIBHUAM ITOpaskeHUe
MHoKapaa o maHHeIM MPT ¢ KoHTpacToM, BBI-
IIOAHEHHOM depe3 2-3 Mecsdla II0CA€ IIOCTaHOBKH
AUarHo3a, mpudeM y GoabImuHCTBa (60%) mmarHo-
CTHPOBAH AaKTUBHBIA MHOKapauT [7]. YdueHHBbIe
[MTapuzkckoro YHHUBEpPCHUTETA, OLIEHUB HaHHbIe 478
[IAIlMEeHTOB, BBIXKUBIIINUX II0CA€ TOCIIHTAAHU3AIINH,
CcoO0IMAM, YTO depe3 4 Mecsla IIOCA€ BBIIIHCKH
31% mnpempaBAsSET 3KaA00bl Ha BBIPAXKEHHYIO CAa-
0octh, 21% orTMedaeT yXyAllleHHEe KOTHHUTHUBHBIX
dyukmii, 16% — ompruky. M3 Hux 171 nammeHTy
BeIltoaHeHa KT, mo maHHBIM KoTopoit v 63% ume-
I0TCS pa3AWYHble H3MEHEHHS A€TKHX, TOABKO B
19% cay4uaeB ObIA BhIIBAECH (PHUOPO3. Y MAIMEHTOB,
MEePEKUBIINX AUCTPECC-CHHAPOM, YacToTa BCTpe-
yaeMocTH (pubposa Oblaa IIOYTH B 2 pasa BBIILIE
(39%) [8].

B orcpouenHoM mepuoze oT 6 u 6oaee Mecs-
eB PAL HCCAENOBATEAEH TEeCTHPOBAAM KAMHHYE-
CKUI cTaTyC IIallMeHTOB, a TaKXKe OLIEHHBAAM CO-
CTOSHUS Pa3AMYHBIX OPraHOB, B TOM YHCAE U A€T-
kux 1o gasHeIM KT [9-12]. Ha memuiinackoM dha-
KyabTeTe Bammurronckoro yHuBepcutera (CILIA)
OLIEHHAW KAWHHUYECKYIO CHUMIITOMATHKY y IIallleH-
TOB 4epe3 O MecsIleB II0CA€ BBI3IOPOBAECHUSI — OKO-
A0 TPETH IIallMeHTOB OTMEYaAW COXpPaHEHHe II0
KpaliHe Mepe OZHOr0 CHMIITOMa, KOTOPOIO He
OBIAO M0 60AE3HU (B OOABIITHHCTBE CAYYAEB YTOMASI-
€MOCTb, MHECTHYECKHE HapyILIEHUs, PACCTPOHCTBA
obousaHusa u BKyca) [9]. Chaolin Huang c coaBto-
paMH IIPOBEAH KOTOPTHOE OTCPOYEHHOE HCCAENO-
BaHue 997 mnanumeHTOB, ImepeHecmux COVID-19,
yepe3 6 MecdlleB IIOCA€ TOCIIUTaAH3alUH. ABTOpa-
MH OBIA HCIIOAB30BAH IIOAYKOAWYecTBeHHBIH KT-
HHEKC JIASI OLIEHKH O00beMa OCTATOYHOI'O ITopazKe-
HUS AETKHX, KOTOPBIH OBIA JOCTOBEPHO BEIILIE Y
[IAIIUEHTOB C TAXKEABIM U KPUTHYECKHUM TeYeHHEM
BupycHoit COVID-19 naeBmoHuu [11].
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IMenp ucciemoBaumsa.

OILIEHUTE COCTOdHHE AETKUX C rnomoIirbo KT
IpH AUHAMHUYECKOM KOHTPOABHOM HaOAIOIEeHHUH
IaleHToB, IepeHecHminx BHUpycHyro COVID-19
TIHEBMOHHIO, B OTCPOYEHHOM Iepuone depe3d 6-10
MecdIlleB, U BBIIBHTH B3aHMMOCBS3b OCTATOYHBIX
U3MEHEHUH AETKHUX C KAMHUYECKHM COCTOSHHEM U
pe3yabTaTaMu  (PYHKIIUH BHEIIHETO JAbIXaHHUd
(®BLY).

Marepuanbl U1 METOIBI.

Briao obcaemoBaHo 78 malMeHTOB, KOTOPBIE
OBIAM TOCIIMUTAAM3HUPOBAHBLI B KOBHIHBIH I'OCIIUTAAB
B anpeae-mae 2020 roma U NepeHECAH ABYCTOPOH-
HIOIO IIOAWCETMEHTapHyl0 BupycHyio COVID-19
TIHEBMOHHUIO pas3HO! cTerneHHU TaxkecTu. CpenHuu
BO3pacT coctaBuA 59,1+12,7 aet, 3 HUX 46 MyXK-
4yuH, 32 XKeHIMHbI. BceMm maiyeHTaM BO BpeMd
TOCIIMTaAM3aIIUN HEOLHOKPATHO BBINOAHsSAACh KT
AeTKuX. OTCpodYeHHOE MCCA€NOBaHHE IIPOBOLUAOCH
gyepe3 6-10 MecsdIeB ocAe TOCIUTAAM3AIINU. Tak-
Ke OBIAO BBIIIOAHEHO KAWHHYECKOe obcaemoBaHUe
u u3MepeHa ©B/I.

KT rpynHOM KAETKH BBIIIOAHSAACH Ha TOMO-
rpacde Toshiba Aquilion One, B HaTuBHYyIO (da3y.
Toamyuaa cpesa 0,5 MM, HanpsaxKeHHe TOKa Ha
Tpybke 120 kB, cmaa Toka 150 MA. AyueBasa
Harpy3kKa Ha KaXIoro IIallMeHTa COCTaBHAa B
cpeneM 1o 1,5-1,6 M3B Ha OJHO HCCAEIOBAHUE.

H300paskeHrs OIeHHUBAAHUCh Ha CIIEI[HAaAH-
3upoBaHHOU pabouedl cranmuu Vitrea. Kaxkmasa
TOMOrpaMMa IIpocMaTpHBasachk ABYMd BpadaMU-
PEHTIeHOAOTaMH CO CTaxKeM paboThl B Ay4IeBOH
[OUarHOCTHKe He MeHee 15 aer. B caydae pacxox-
[EeHUs MHEHUH, HCCAeNOBaHHE aHaAU3UPOBAAOCH
BCEMH aBTOPaMH [0 HOCTHIKEHUST COTAACOBaHHOTIO
pe3yabTara.

B octpyto ¢aszy 3aboreBaHUSA (BO BpeMs roC-
IUTaAH3aIIUH) OLIEHHBAAACh TIKECTh IIOPaKeHUs
o OOIIEIPHHATON INIKase M pPaclieHHBaAach KakK
HyAeBad IIPU OTCYTCTBUH HH(PHUABTPATHUBHBIX H3-
meHeHU# B Aerkux (KT-0), aerkas — mpu mopazke-
HUuu or 1 mo 25% aerounoit tkanu (KT-1), cpen-
HeTsxKeAasl — IIPU BoBA€dYeHHH oT 26 mo 50% (KT-
2), TaxKeaad — NpH HopaxeHuu ot 51 go 75% (KT-
3) u KpUTHYeCKas — B cAaydae, KOrJa H3MeHEeHUs
HabAOJaAuCh B Ooaee yeM 75% AErOYHOM mapeH-
xumsbl (KT-4) [12, 13].

[IpoBeneH aHaaW3 M CpaBHEHHE CepHUil KOM-
NBIOTEPHBIX TOMOT'PAMM OPraHOB I'PYIHOH KAETKHU
B muHaMuKe. [Iag popMasM30BaHHOH OIIEHKH H3-
MEHEHHH AeTKUX HaMHu paspaboraH HHaekc Taxe-
ctu (UT) cocTosHUS AETKUX PaCCUUTBIBAACH IIO
0aABPHOM OILlEHKE THIINYHBIX [IATTEPHOB, XapaKTep-
HbIX OAad BupycHoit COVID-19 nmHeBMOHUHU. Y4H-
TBIBAAWCH TAKKe AMHEHHBbIE YIIAOTHEHHS U y4acT-
KU (pudpos3a. MHAEKC TIKEeCTH PacCUYUTHIBAACS [AS
KasK/IoTO ITallMeHTa B OCTPhIY M OTCPOYEHHBIH IIe-
PHOABI HAOAIOIEHUS.

H300paskeHusT OIIEHHBAAWCH Ha IIpeIMET
BBISIBACHUS CACAYIOIIUX CHMIITOMOB: WH(UABTPA-
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Puc. 1. KT Aerkux 6oAbHoro COVID-19 nHEBMOHUEN C KPUTUHECKOMK CTENEHBbIO NopaXeHus Aerkux (KT-4).

IToniepeunblie ToMorpadudeckue cpesrl: a-B — KT B ocTpyio ¢ady 3aboaeBaHus, r-€ — orcpodeHHoe KT uepe3 6 mecs-
LIEB.

ITpu nepsuuHom uccnedo8aHuu (a-8) 8cex omoenax npasozo U J1eeozo Je2Ko20 onpeoenstomest obuupHsle 30HbL UH-
mepcmuyuanbHOlU UHGUALMPAUUL no muny "mamogozo cmekaa’, 3aHumarowue bonee 75% obvema nezkux. Ilpu
NO8MOPHOM UCCed08aHUU uepe3 6 mecsaues (2-e) onpedensemest NoAHoOe paspeuleHue UHMepCmMuUyUaIbHbIX U3MeHe-

HUTl leeKux.

Fig. 1. Chest CT of the patient with COVID-19 pneumonia, the critical lung damage (CT-4).

Axial view: a-b - CT in the acute phase of the disease, d-e - delayed CT after 6 months.

In the initial study (a-b) of all parts of the right and left lung, the «Ground-Glass Opacity», occupying more than 75% of
the lung volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d-

e), the complete resolution of interstitial lung changes is determined.

TUBHBIE W3MEHEHUS II0 THIIy «MaTOBOTO CTEKAa»,
HaAW4YHe KOHCOAWJAITMH AETOYHOM ITapeHXUMEBI,
PETUKYAIPHBIX HN3MEHEHHH, AWHEWHBIX U Y3€AKO-
BBIX YIAOTHeHUM, (pubpo3a, CKOIIAEHHE IKUIKOCTHU
B IIA€BPAaABHBIX IT0AOCTIX [8]. Bce m3MeHeHus mpo-
aHaAU3UPOBAHBI B KaXKIOU MOOAE OOOUX AETKUX H
CYMMHPOBAaHBI.

O0BEM yYacTKOB HWH(PUABTPATUBHBIX H3Me-
HEHUS («MATOBOE CTEKAO») OLIEHMBAACH BHU3yaABHO
B KaKIIOH moAe 1o 6-60aaapHOM cucreMe: O 6asroB —
U3MEHEHUS OTCYTCTBYIOT, 1 0aaA — MHUHUMAaAbHBIE
nu3MeHeHusa MeHee 5% oT obbema moAu, 2 6assa —
yMepeHHble u3MeHeHus oT 6% mo 25%, 3 Oaasra —
cpenHue uaMeHeHud ot 26 mo 50%, 4 Gaasa — UH-
duasTpanus ot 51 1o 75%, 5 6aar0B — HopaskeHUe
b6oaee 75%. Cymmapso: 0-25 6aar0B.

KoHcoammalus, peTUKyAdpHbIE H3MEHEHUS,
YIAOTHEHUS U (PUOPO3 OILIEHUBAAUCH PA3AEABHO IIO
4-0aAabHOU MIKaAe IAS Kaxkaod moam: O — oTcyT-
cTByeT, 1 — eOUHUYHBIE y4acTKH, 2 — yMEPEHHO
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BBIpaK€HHbIE, 3 — MHOXKECTBEHHbBIE YYacCTKH.
Cymmaphno: 0-15 6aAA0B Iag KasK0T0 HaTTEpPHA.

BrIIlOoT olleHHBaACd II0 HAAMYHIO U KOAWYeE-
cTBy mo 4-6aapHoi 1mkaae: O — orcyrcrByeT, 1 —
HE3HAYUTEABHBIH, 2 — YMEpPEHHbIH, 3 — BBIpasKE€H-
HbIi. CymMmMmapHo: 0-6 6aAA0B.

Takum obpaszom, Muaekc taxkectu (UT) pac-
CYHUTBHIBAACH KaK cyMMa 0aAsA0B BBILIEIIEPEYHCACH-
HBIX ITpU3HaKOB (oT 0 mo 91).

Crarucrudeckas o0paboTKa JaHHBIX BbBIIIOA-
HsaAack B nporpamme MedCalc 5.1 (CIIA). Yucao-
Bble BEAMYHHBI IIPEACTaBA€HBI KaK cpeaHee =*
CTaHOApPTHOE OTKAOHEHHE, KadeCTBEHHBbIE, BbIpa-
JKeHHble B 0aarax, IIPeACTaBA€HBI KaK MeauaHa
[AU]. [das cpaBHEHHs] KOAMYECTBEHHBIX NAHHBIX
HCIIOAB30BaACd KpuTepuil MaHHa-YUTHU, OAd Ka-
4EeCTBEHHBIX — TOYHBIA Kputepuil duinepa.

Pesaynbrarsr.

TszkecTh MOPaXKeHUsI AETKHUX y BCEX ITallleH-
TOB B oCTpyIo pasy 3aboaeBaHusa Oblaa pacrpene-
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Puc. 2 a (Fig. 2 a)

Puc. 2 6 (Fig. 2 b)

Puc. 2 B (Fig. 2 ¢)

Puc. 2 r (Fig. 2 d) Puc. 2 A (Fig. 2 e)

Puc. 2 e (Fig. 2f)

Puc. 2. KT Aerkux 6oAabHOro COVID-19 nHEBMOHHEHN C TAXKEAON CTENEHbIO NnopaxeHus Aerkux (KT-3).

ITomepeunrnle ToMorpaduueckue cpes3bl: a-B — KT B ocTpyio asy 3aboseBanus, r-e — orcpoueHHoe KT uepes 6 mecs-
LIEB.

Ilpu nepsuuHom uccnedo8aHUU (a-8) ecex omoenax npasozo U J1e8020 J1e2K020 ONpedeasitomest 06uuUpHble 30HbL UH-
mepcmuyuaibHol UHGUAbMPAYUU NO mMuny "mamogozo cmekaa', 3aHumarwue 75% obvema neekux. Ilpu noemop-
HOM uccnedosaHuu uepes 6 mecsiues (2-e) onpedensitomest 0CmamouHbsle USMEHEeHUS 8 HUXKHUX Omoenax Jieekux 8 euoe
NUHETHBIX YNIOMHEHUT U UHMEepCmMUyUanbHozo gpubposa.

Fig. 2. Chest CT of the patient with COVID-19 pneumoniaq, the severe lung damage (CT-3).
Axial view: a-b - CT in the acute phase of the disease, d-e - delayed CT after 6 months.
In the initial study (a-b) of all parts of the right and left lung, the «Ground-Glass Opacity» occupying 75% of the lung

volume, determines extensive zones of interstitial infiltration. When repeated examination after 6 months (d-e), resid-

ual changes in the lower parts of the lungs in the form of linear seals and interstitial fibrosis are determined.

A€HA CAEYIOITUM 00pas3oM: AeTKad CTeleHb ITopa-
xkeHua (KT-1) BelaBaeHa y 6 mnauwmeHToB (8%),
cpenHeTdaxXKeaad cTeleHb nopaxeHuda (KT-2) —y 22
nanueHToB (28,2%), TaxKeaas CTENEeHb MOPaKeHUd
(KT-3) BeizBA€HA y 37 manueHToB (47,4%), KPUTH-
4JecKasd creleHb nopaxkeHuda (KT-4) —y 13 nauueH-
TOB (16,7%).

Y4acTKH «MaTOBOI'O CT€KAa» B 3TOT IIEPHUOL
BBIIBAIAHUCH y Bcex namueHToB (100%), ydacTku
KoHcoammanuu — y 63 mamuentoB (80,8%), peru-
KyAdpHBIe U3MeHeHuda — y 37 mauueHToB (47,4%),
AVHEHHBIE U MEAKOY3€AKOBBIE VIIAOTHEHHd — y 27
naiueHToB (34,6%), ¢pubpos — y 5 nmanumeHToB (6,4
%).

[Ipr KOHTPOABHOM HCCAEQOBaHUU depe3 6-10
MECSIEeB OCTATOYHBIE W3MEHEHUS AETKHUX OBIAU
BBISIBA€HBI ¥ 66 deaoBek (84,6%). YuyacTku «MatTo-
BOT'O cTeKAa» oOHapyKeHbI y 8 maimeHToB (10,8%),
KoHcoammarug — y 1 manwmenta (1,3%), peTukyadgap-
Hble H3MeHeHHd — y 12 mamueHTOoB (15,3%), Am-
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HeWHble U MEAKOY3€AKOBBIE YIIAOTHEHHS — y 60
namueHToB (76,9%) u ¢ubpos — y 28 uyeaoBeK
(35,9%). I[IpuMepsbl IIOAHOTO pa3perIeHUud HHTEepP-
CTHUIIMAABHBIX U3MEHEHHH AE€TKHX U (DOPMHPOBa-
HHE HHTEPCTHIINAABHOTO (pubpo3a IpeacTaBACHBI
Ha pUCYHKax 1 (a-e) u 2 (a-e).

Cpenuuii UT B octpyro ¢azy cocraBua 22,
IIPU OTCPOYEHHOM HCCAEIOBAHUH — OBIA JOCTOBEP-
HO HHXKe U cocTaBua 4 (p<0,001).

[TartmeHTEI OBIAM pa3meAeHBI Ha ABE TI'PYIIIIBI
IO TSKECTH IOPakeHUs AETKHX B OCTPYyIO (pa3y: B
IEPBYIO TPYIIy BOIIAM ITAITHEHTBI C AETKOH H
CPEIHETAXKEAON CTEIEHBIO IOpakeHud (n=28,
35,9%), BO BTOpPyIO TIPYIILy BOIIAM IIQIIMEHTHI C
TAXKEAOM M KPHUTHUYECKOM CTEMNEHBIO IIOPaAXKEHUA
(n=50, 64,1%). Ilpm n3y4YeHUN IIOAYIEHHBLIX pe-
3yABTATOB B OTCPOYEHHOM IIEPHOIE OKa3aA0Ch, YTO
UT B mepBO¥d W BTOPOH TIpyHIlax AOCTOBEPHO HeE
pasamdaauch Mexmy coboi#r (UTlrp - 2,5 [0,16],
UT2rp - 4,5 [0,22], p=0,61).
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Bcem mnaimyeHTaM B OTCPOYEHHOM IIEPHOE
6rina oneHeHa ®B/I. CaemyeT OTMETUTH, UTO OT-
KAOHEHUd IIoKa3aTeAell OT HOPMBI OBIAM BBITIBACHBI
aumib y 12 manuenTtoB (15,3%). B ocHoBHOM 3TO
OBIA0 MHUHHMAaABHOE HAW YMEPEHHOH CHUXKEHUe
KU3HEHHOH eMKocTu aAerkux (2KEA). IIpum como-
craBaeHUU maHHbIX @B/l u UT Bcex manuMeHTOB HE
OBIAO BBIIBACHO JOCTOBEPHOM KOPPEATIIHU MEXKIY
aTuMHU nokazareaamu (Rs=0,074, p=0,5).

OGcy:xaenue.

B nmanHOM wmccaemoBaHMH OBIAO ITOKA3aHO,
YTO B OTCPOYEHHOM Ilepuonae 6oasee UeM B IIOAO-
BHHE CAy4YaeB B AETKHUX (PHKCHPOBAAUCH OCTATOY-
HBbIE€ IIOCTBOCIIAAUTEABHbIE U3MEHEHUT B BHIE AU-
HEMHBIX M MEAKOY3€AKOBBIX VIIAOTHEHHH, Torma
KaK gBA€HHS (HpHUOpo3a BBIIBASAUCH AWIIL § TPETH
HCCA€IOBAHHBIX. Y YacTH IHallMeHTOB ¢ (pHubpo3oM
(6,4%) 5TH M3MEHEHUS BBIIBASANUCH U B OCTPYIO
dazy 3aboseBaHUA. OTO CBHUAETEALCTBYET O HaAH-
YHM y 3TOY I'PYNIIbI IAIIHEHTOB I€PEHECEHHBIX pa-
Hee 3a00AeBaHHUM A€TKHUX. B TakoM caydae MOIKHO
IIPENIIOAOKHUTE, YTO YacTOoTa BCTPEUYAEeMOCTH (PHO-
po3a B OTCPOUYEHHOM IIEepHOJie ellle HuXKe. B nccae-
[OBaHUH, [IPOBELEHHOM depe3 3 Mecslla II0CAe Iie-
peHecenHo#l BupycHoi COVID-19 nmueBMOHUH, 4a-
croTa BeTpedaeMocTH pubposa Oblaa 3HATUTEABLHO
BBIIlle, YeM B HaIlleM HccAemoBaHuU [S]. BepodarHo,
5TO0 CBS3aHO C KOPOTKHUMHU CPOKaMH HabAIOMeHUS U
c Ooaee THAXKEAOM KOTOPTOH IIAIIHMEHTOB, IIPOIIE-
mIuxX depes3 peaHuMarinuio u UBA.

B mccaemoBaHuM, IpoBeNEeHHOM depe3 3 Me-
C4I1a II0CA€ TOCITUTAAU3AIHH, YacTOTa OCTATOYHBIX
U3MeHEeHUH AerKuX Oblaa COIIOCTaBHMAa C HaIIUMH
JaHHBIMHU [0]. B aToM mHccaemoBaHUM aBTOPBI HeE
yKa3bIBaAW Ha THUII BBIIBASEMBIX OCTATOYHBIX H3-
MeHeHHY. CumuTaeM IleAecOOOpa3HBIM pPa3neAsThb
IIOAY4YEHHbIE [aHHble Ha AWHeHHble H3MEHEHUS,
MEAKOY3€AKOBBIE€ VIIAOTHEHHs U (Ppubpo3 T.K. OHHU
MOTYT HMETH pa3AHudYHbIEe CKOPOCTH O0pPaTHOTO pas-
BUTHd. OTO COBIAAAET C IIPEOAOKEHHUSIMH aBTO-
poB u3 [lapHKCKOTro YHHBEpPCHUTETa, KOTOPBIE M3
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OCTaTOYHBIX H3MEHEHHH AETKHX TaK¥Ke OTIEABHO
BBIIEAVAU TIATTEPH pubpo3a [8].

B mccaegoBaHUH ITOKA3aHO, UYTO OCTATOYHBIE
U3MEHEHUs AETKHX HabAaaAuch B 3 pasa yallle,
yeM HapylneHHs PB/I, 4TO IIOAHOCTBIO COBIIAIAET
C HAIIUMU JAaHHBIMHA [0].

MsI cunTaeM, 4TO UHTETPAAbHBIN ITOKa3aTeAb
UT, orTpazkaeT IIOAHOIIEHHYIO KapTHUHY U3MEHEeHUH
AETKUX B OCTPOM M OTCPOUYEHHOM IIE€PHO/IE.

B Hamiem caydae 3TOT IoOKasaTeAb OBbIA [0-
CTOBEPHO HUIKE IIPU HCCAEOBAHHUU ITAIIUEHTOB B
OTCPOYEHHOM IIepHofe. DTO TOBOPUT O IIOAOXKU-
TEAbHOH AUHAMUKE U3MEHEHUN AeTKUX B CTOPOHY
BOCCTAHOBAEHUS CTPYKTYPBI AETKUX. DTU JaHHBIE
MOZKHO COOTHECTH C PE3yAbTaTaMH HCCAENOBaHULI
Chaolin Huang, moAy4eHHBIMU OPU OTCPOYEHHOM
HaOAIOIEHUHU dYepe3 6 MecsleB, KOTOpbIE TaKKe
TIPUMEHUAHN ITOAYKOAWYECTBEHHBIN MHIEKC OIEHKU
oO6beMa OCTaTOYHBIX U3MEHEeHUM AeTKux [11].

3akaouenue.

Pazpabotanusiii Uumekc taxectu (UT) co-
CTOSIHUSI AETKUX, OTpazkaeT KapTUHY H3MEeHEHUU
AETKUX B OCTPOM H OTCPOYEHHOM IIEPHUOAE, U MO-
JKET SIBUTBHCH XOPOIIUM ITOKA3aTeAeM OAS MOHHTO-
pUHTAa  [AIMEeHTOB, IIEPEHECIINX  BHPYCHYIO
COVID 19-mtHEBMOHHUIO.

Y 3Ha4YUTEABHOM YacTH 00CA€IOBaHHBIX IIa-
mueHTOB (84,6%), mepeHecirnx BupycHyo COVID-
19 mHEBMOHUIO, COXPAaHSIOTCSI OCTATOYHBIE HU3Me-
HEHUS apeHXUMbI AeTKUX 10 6-10 MmecdaiieB, mIpe-
HMYIIECTBEHHO B BUE€ AMHEHHBIX YIIAOTHEHUH U B
MeHbIlel crereHu pubposa. [JaHHblE U3MEHEHUs
HE TIOAYYHUAH JOCTOBEPHOM CBS3U C Pe3yAbTaTaMU
KAMHHYecKoro ocmorpa u ®B/I.
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