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COVID-19: YTO HEOBXOJMMO 3HATHL PEHTI'EHOJIOI'Y

KOMMbIOTEPHAS TOMOIPA®US OPTAHOB FPYAHOW KAETKU B KOHTPOAE U
MOHUTOPUHTE DPPEKTUBHOCTU PEABUAUTALLUOHHOTO AEYEHUSA Y MALLUEHTOB
C COVID-ACCOUMUUPOBAHHOMW MHEBMOHUEN B YCAOBUSAX
MHPEKLLUOHHOIO CTALIMOHAPA
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exb. OIpeneAuTb ILEAECOOOPa3HOCTh IIPHMEHEHHS KOMIIBIOTEPHOH ToMOrpadHuu OpraHoB

rpyaHOM KaeTKH narueHToB ¢ COVID-19 B KOHTpOAE ¥ MOHHUTOPUHTE 3(P(PEKTUBHOCTH pea-

OMAUTAITMOHHOI'O ACYEHHUS B YCAOBHSIX HH(EKIIMOHHOTO CTallHOHAPA.

Marepuanasl u MmeToabl. B HccaemoBanme ObIAM BKAIOUEHBI 180 HaIlMeHTOB, TOCITUTAAH3H-

poBaHHBIX B mepuof ¢ 1 ampeadg 2020 roxa mo 15 urona 2021 roga B KAUHUYECKYIO OOAb-
Huiy Nel AO J'K «Mencu» ¢ guarHozom COVID-acconmupoBaHHaa mHeBMoHUdA (Koasl MKB-10 U07.1
u U07.2). KommbroTepHas ToMorpacdusa OpPraHoB TPYAHOM KAETKH [IPOBOAWAACE Ha ammaparax
«LightSpeed VCT» (General Electric, USA), «Brilliance iCT Elite» (Philips, Nederland). Pacuetr o6néma
IOpPaKeHUs AETKUX IIPOBOAUACA Ha paboueii craunmu IntelliSpace Portal V11 (Philips, Nederland).
CpengHue 3Ha4YEHUS IIOPOTOBOM ITAOTHOCTHU HEU3MEHEHHON TKaHU AETKUX COCTaBAsSAU -748.29%+53.18
HU.

PeabuanTanioHHbIE MEPOIIPUATHS HA3HAYAAUCH MHAIHMEHTAM B CACAYIOIIEM O0ObeMe: MOHOTe-
pamnusa ImpolenypaMy AbIXaTeAbHOM THMMHACTUKHU (TpyIlla IIepBoro cpaBHeHUs, n=60), B Buae KOM-
TAEKCHBIX MPOLEAYP ABIXaTEABPHOH THMHACTHUKU B COYETAHHU C allapaTHBIM MaccaxkeM o0AacTu
TPYAHOU KAETKH B SAEKTPOCTATHYECKOM II0A€ (TpyIna BToporo cpaBHeHud, n=60). Takske Gbiaa BbIZe-
A€HA KOHTPOABbHAd rpyHma nanueHToB (n=60), B KOTOPOH peabHUAWUTAIIMOHHOE A€YeHHE He IPOBOIU-
AOCB.

Pesyaprarel. Ilo mapasiv KT opraHoB rpyqHOM KAETKH MeIHaHHbIE 3HA4YEHUd o0bEMa Iopa-
KEHUS [IapeHXUMBI AeTKUX Ha MOMEHT I'OCIIMTAAM3AIlIUNH AETKHUX B I'PYIIIIE [IEPBOTO CPaBHEHHI COCTaB-
asgau 2.5,35% (nHTEepKBapTHAbHAada mupota (UI) 15,66-36,0%); Bo BTOpoH rpyIIe cpaBHeHus — 25,2%
(UII 16,03-38,53%); B KOHTPOABHO# TPYIIIIEe 3TOT MoKa3aTeAb coctaBua 26,1% c UII 15,28-40,0%.
O0BEéM MOpaskeHUs AETKHUX ITPU BBIIIHCKE B IepBOH rpyrile paBHsacd 19,65% (UII 12,525-28%); Bo
BTOpPOH rpytme — 22,55% (UL 14,925-32,20%); B KOHTpoAbHOH rpymre — 24,1% (HUII 15,8-33%).

JANTEABPHOCTE T'OCIIMTAAN3AIUY B I'PYIIIIE [I€PBOr0 CPABHEHHS COCTABAdAA B cpegHeM 14 mHeit
(MII 11-15.25 guei), B rpymnne BToporo cpaBHeHud — 13 aueit (UII 11-15 gHel) U B KOHTPOABHOM
rpynne — 15 gueit (MUII 12.75-18 muel). Ilpu 3TOM HPOAOANKHUTEABHOCTH TOCIIHTAAM3AIIMM B ABYX
rpynmnax cpaBHEHUd OblAa JOCTOBEPHO HHUXKE, YeM B KOHTPOABHOM rpytmiIe (p<0.05).

YCcTaHOBAGHO IOCTOBEPHOE CHUIKEHHE NAUTEABHOCTH HAXOXKIEHHS B MH(EKIIMOHHOM CTaIlHo-
Hape y nanueHToB ¢ KT-2 cranueil BUpyCHOM THEBMOHWH, [IPU BKAIOUEHHH B UX TE€PAIIHIO KaK TOABKO
npouenyp Ae4ebHOM I'MMHACTHKH, TaK U KOMIIAEKCA HX B COYETAHHH C MacCakeM IPYAHOM KAETKH B
3AeKTpocTaTudeckoM moae (p<0.035).

OO0cy:xnenue. [Iaa Bcex rpymnm namueHToB ¢ KT-1 craaueit BUPyCHOM ITHEBMOHHU OCTOBEP-
HBIX Pa3AWYUH B CPOK A€YE€HHS B MH(EKIIMOHHOM CTallOHape BBIIBACHO He Oblrn0. B Toxke Bpems,
YCTaQHOBAEHO JOCTOBEPHOE CHHIKEHHE ITPOLOAKHUTEABHOCTH TOCIIHUTAAU3AINY v nanueHToB ¢ KT-2 Bu-
PYCHOM ITHEBMOHHUH IIPU BKAIOYEHHH B UX TePaIIHIo KaK TOABKO IIPOLEAyp AeUeOHOH I'MMHACTHKHY, TaK
¥ KOMIIAEKCA UX B COUYETAaHUU C MaccaxkeM IPyOHOM KAETKH B dAeKTpocTaTudeckoMm moae (p<0.05).

[ToaygyeHHBIE MaHHBIE KOPPEAUPYIOT C CYIIECTBYIOIIMMHU ITyOAMKAIIUAME B YaCTHU BAUSHUL Ibl-
XaTeAbHOH 'MMHACTHKH Ha KadeCTBO JKHU3HU IanueHToB. CTpaTudurKalys [IaleHTOB Ha OCHOBAHUH
KT-cTanuu oObpeMa IIOpasKeHUS AETKHX IIPH BUPYCHOH ITHEBMOHHM TaKiKe OTMEYaeTCs B KadecTBe
OLIEHKH U y 3apyOesKHBIX aBTOPOB.

B Hacroamed Iy0AmKalMy Mbl BIEPBBIE II0OKA3aAM BO3MOXKHOCTEH HCIIOAB30BaHUS NaHHBIX
MYABTHUCIIHPAABHOH KOMIIBIOTEPHOH TOMOIpaduU AETKHX B Ka4eCTBE IIPOTHOCTHYECKOro (pakTopa OAs
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HazHa4YeHUs pPeabHANTAIMOHHOTO A€YEeHHd I[IOMHMO cTaHmapTHod Tepanuu COVID-19 B ycaoBusax
HHQEKIIUOHHOI0 CTalkoHapa.

3akmouenue. Vcrioab30BaHNe MAHHBIX KOMIBIOTEPHOH TOMOTpadUN OPraHOB TPYTHOM KAET-
KH, a UMeHHO crpatudukanus B Bune KT-cragnu o6bema mopakeHHs AeTKHX IPU BHPYCHOH ITHEB-
MOHHH, B Ka4deCTB€ IIPOTHOCTHYECKOro (haKTopa IIPH IIOCTYIIACHHH [aIlMeHTOB B HH(PEKIIMOHHBIH
cTalyoHap ¢ KOPOHABUPYCHOM HHQEKIIHeH, IT03BoAsIeT 3(P(PEeKTUBHO IIPOBOAUTEL PEeabHAUTAIIOHHOE
A€YEeHHeE.
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urpose. To assess the possibility of chest computed tomography in the control and monitor-

ing of the rehabilitation treatment effectiveness in patients with COVID-19 in an infectious

disease hospital.

Materials and methods. The study included 180 patients hospitalized between April 01,
2020 and until June 15, 2021 to the Clinical Hospital No. 1 of JSC Medsi Group of Companies with
a diagnosis of COVID-associated pneumonia (ICD-10 codes U07.1 and U07.2). Chest computed to-
mography was performed using LightSpeed VCT (General Electric, USA), Brilliance iCT Elite (Philips,
Nederland). The volume of lung injury was calculated using the IntelliSpace Portal V11 workstation
(Philips, Nederland). The average values of the threshold density of unchanged lung tissue were -
748.29+53.18 HU.

Following rehabilitation measures were conducted: monotherapy with respiratory gymnastics
procedures (first comparison group, n=60), in the form of complex respiratory gymnastics procedures
in combination with apparatus massage of the chest area in an electrostatic field (second comparison
group, n=60). A control group of patients (n=60) was also identified, who did not receive rehabilita-
tion treatment.

Results. According to the chest CT, the median values of the volume of lung parenchyma dam-
age at the time of hospitalization in the first comparison group were 25.35% (interquartile range
15.66-36.0%); in the second comparison group — 25.2% (Q1-Q3 16.03-38.53%); in the control group
this figure was 26.1% with an interquartile range of 15.28-40.0%. The volume of lung injury at dis-
charge in the first group was 19.65% (Q1-Q3 12.525-28%); in the second group - 22.55% (Q1-Q3
14.925-32.20%); in the control group — 24.1% (Q1-Q3 15.8-33%).

The duration of hospitalization in the first comparison group was in average 14 days (Q1-Q3
11-15.25 days), in the second comparison group — 13 days (Q1-Q3 11-15 days) and in the control
group — 15 days (Q1-Q3 12.75-18 days). At the same time, the duration of hospitalization in the two
comparison groups was significantly lower than in the control group (p<0.05).

A significant decrease in the duration of staying in the infectious disease hospital in patients
with CT-2 stage of viral pneumonia was established, when both therapeutic exercises and their com-
plex in combination with chest massage in an electrostatic field were included in their therapy
(p<0.05).

Discussion. For all groups of patients with CT-1 stage of viral pneumonia, there were no signif-
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icant differences in the duration of treatment in the infectious disease hospital. At the same time a
significant decrease in the duration of hospitalization in patients with CT-2 viral pneumonia was
found when both therapeutic exercises and their complex in combination with chest massage in an

electrostatic field were included in their therapy (p<0.05).

The data obtained also correlates with existing publications regarding the impact of breathing
exercises on the quality of patient’s life. Patient stratification based on the CT stage of viral pneumo-
nia is also noted as an assessment in some cases and with reservations from foreign authors.

In this publication the possibility of using data from multispiral computed tomography of the
lungs as a prognostic factor for prescribing rehabilitation treatment in addition to standard COVID-
19 therapy in an infectious diseases hospital was shown for the first time.

Conclusion. The usage of chest computed tomography, namely stratification of the viral
pneumonia CT stage as a prognostic factor when patients are admitted to an infectious diseases
hospital with a coronavirus infection, makes it possible to more effectively prescribe rehabilitation

treatment.
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opraHu3alud 34paBOOXpaHEeHUd

00BgBHAA TMAHIEMHUIO HOBOTO

KOpOHaBHUpyCa, 4YTO XapaKTepH-

3yeT ra00aABHOCTB PaCIIPOCTpa-
HEHUs OJaHHOW WMH@eKIHUHu BOo BceM Mmupe. Ko-
poHaBHpPyCHasd HH(MEKIHsS BKAIOYEHA B IIepe-
4eHb 3a00AeBaHHUM, IIPEACTABAGIONINX OIlac-
HOCTBb [Ad OKpyzxKarommux [1]. OnHuUM u3 Bemny-
mmmx cumiromoB COVID-19, mpuBomdmmMm K
TOCIIUTAAM3aIIUU, IBAFGETCS AblXaTeAbHad HEeOO-
CTATOYHOCTD, YTO OOYCAOBAEHO B 3HAYHUTEABHOH
Mepe IIPOABAECHUSMH BHPYCHOH ITHEBMOHHH.
JnarHocTuka KOBHI-aCCOLIMUPOBAaHHOH BUpPYC-
HOH ITHEBMOHHH, OIIPEIEACHHE CTEIIEHH BBIpa-
KEHHOCTHU U XapakTepa AUHaAMHUKH U3MEHEHUH,
oreHKa 3(P(PEKTUBHOCTH AEUYEHHs, KaK IIPaBH-
AO, OCYIIIECTBASIETCSA C IIOMOIIBIO KOMIIBIOTEP-
HOH ToMorpadumu aerkux [2 - 4]. Hecmorpsa Ha
TO, YTO «30A0TBIM CTaHAAPTOM» AUATHOCTHKHU
HOBOH KOPOHaABUPYCHOM HH(EKIHUH ABASIETCH
[IIIP-TecTupoBaHHE Ma3Ka C POTO-, HOCOTAOTKH,
B ycAaoBUAX Tekylned manaemuun COVID-19 KT
OUATHOCTUKE OTBeleHa BeAylllad poOAb IIPH
OLIEHKE AErOYHBIX npodaBacHUU SARS-Cov-19, a
UMEHHO, BBIIBA€HHE BHUPYCHOH IIHEBMOHHH,
OIIpeleACHHE KaK aAbTEPHATHBHBIX OUATHO30B,
Tak U ocaoxkHeHut COVID-19 (ocTpwlii pecniu-
PaToOpHBIH AUCTPECC-CHHAPOM, TPOMO03IMOOAUS
AETOYHOM apTepHH H CcepAedHas HEeIO0CTaTOod-
HOCTB), B TO BpPeMS KaK €€ POAb B KadecTBe
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IIPOTHOCTHYECKOTO (pakTopa TpebyeT masbHei-
11ero u3ydeHus [2].

TunuyHOEe TeYeHHe BHPYCHOH ITHEBMO-
HuM, BbI3BaHHOM SARS-Cov-2, xapaKTepHu3yerT-
Ccd MOSABACHHEM HH(PUABTPALIHMU B BHE MaTOBO-
r0 CTEKAA C OJAABHEUIIIUM paspelieHueM AU0O0
dopMUpOBaHUEM KOHCOAWZALIMH U (pudtposa [5
- 7]. OnucaHHBIE PEHTI€HOAOTHYECKHE CHUMIITO-
MBI ABAFIOTCS Hamboaee dacTo HabAogaeMeble,
OCTAABHBIE PEHTTEHOAOTHYECKHE CHMIITOMBI,
BBISIBAEMbIE y IMAIUEHTOB C IIPOSBACHUSIMU
BHPYCHOM ITHEBMOHHH, IIPOAEMOHCTPUPOBAHBI
B Taba. Nol.

BxkaroueHre peabHAHUTAIIMOHHOTO ACYECHUS
B CTAHZAPTHYIO TEPaIHUI0 HOBOY KOPOHABUPYC-
HOM HMH(QEKIIMU PEKOMEHOBAHO U IIOKA3LIBAET
JOCTATOYHO XOPOIIIHEe KAHHUYECKUE PE3YABTATHI
[6, 7]. Takum oOpa3zoM, BO3MOZKHOCTH HCIIOAB-
30BaHUS OAHHBIX KOMIIBIOTEPHOM ToMorpadgpuu
OpPraHoOB TPyAHON KAETKH B KA4eCTBE ITPOTHO-
CTUYECKOT0 (paKTOpa OIpPEedeACHUs TPYIN Iia-
IIUEHTOB C HOBOM KOPOHaBHUPYCHOH HHMEKIIU-
e, Y KOTOPBIX IIPOBOAUMOE PEabHAUTAIIHOHHOE
AedeHHe OymeT MaKCHMasbHO S(@MEKTHBHO U
Ge3omacHo.

Ienp ucciemoBaums.

OuneHuTh,  BO3MOXKHOCTb  IIPUMEHEHUS
KOMIIBIOTEPHOH TOMOT'papuu OpraHoB TPYIHOH
KAETKU B KOHTPOAE€ M MOHHTOPHHTEe 3(P(PEeKTUB-
HOCTH peabuanTaniioHHoOro aedeHus COVID-19
B YCAOBHSAX MH(PEKIIMOHHOTIO CTalloHapa.
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Tabaunma Nel. KaroueBble PEHTTE€HOAOTHYECKHE CHMIITOMBI BHPYCHON ITHEBMOHHH.
CBoaHnas TabAHIA.
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Marepuansl u MeTOIBI.

B unccaenoBanue ObIAM BKAIOYEHHBIE TaH-
Hble UCTOpUU Ooae3HH 180 malyeHTOB, T'OCIIH-
TaAU3UpPOBaHHBIX B mnepuon ¢ 01 ampeas 2020
roga u g0 15 uroHsa 2021 roga B KAMHUYECKYIO
6oapHuIly Nel AO «'K «Memcw» c AuarHO30M
COVID-nHeBMoHug (kompl MKB-10 UO7.1 mu
U07.2), B Bo3pacte oT 18 mo 75 aet, ¢ obbéMoOM
nmopaxkeHud Aerkux o naaHHbeiM KT opraHoB
rpyaHo# kaeTkd oT S 1o 50% (KT-1 u KT-2 cra-
AWM BUPYCHOM ITHEBMOHUMU) HA MOMEHT T'OCIIH-
TaAusaluy, ¢ naHHbIMU He MeHee aByx KT op-
TaHOB KAETKHU 3a IMEepHoM Tocnutasuizaiuu. B
HUCCAEIOBaHUE ObIAM BKAIOYEHBI 180 mammeH-
TOB, rocnurasusupoBaHHbix ¢ COVID-19, ux
BO3pacCT II0 MeauaHe COCTaBUA 54 roxma (MHTEp-
KBapTuabHaga mwupora (MII) or 44 mo 62,25
AeT). MenuaHHBIE 3HAYEHUsS KOWKO-IHS ITAIlH-
€HTOB B MH(EKIIMOHHOM CTallOHAPE COCTABAS-
au 14 cyrok (MII ot 11,75 mo 16 cyTok). Bce
BKAIOYEHHBIE B HCCAEQOBaHHE MAIIUEHTHI ObIAK
pasneseHbl B 3aBUCHUMOCTU OT HCIIOAB3YEMBIX
METOIOB peabUAWUTAIIMH Ha TPU TI'PYHIBI, COIO-
CTaBUMBbIE€ II0 KAWHUKO-(PYHKIIMOHAABHBIM Xa-
pakTepUCTHKaM U II0 I[IOAOBO3PACTHOMY COCTa-

BY:

l'pynna 1: 60 malieHTOB, TOCHIUTAAN3U-
POBaHHBIE C HOBOM KOPOHABUPYCHOH MH(EKIIN-
el U MIoAydYaBIIME IIOMHUMO 0a3HWCHOH Tepamuu
peabUAUTAIITMOHHOE A€YEeHHE B BHAE ITPOLIEAYP
Ae4eOHOH THMHACTUKY;

l'pynna 2: 60 malieHTOB, MOCHIUTAAN3U-
POBaHHBIE C HOBOM KOPOHABUPYCHOH MH(EKIIN-
el U MIoAydYaBIIHME IIOMHUMO 0a3HUCHOH Tepamuu
peabuAUTAIITHOHHOE A€YEHHE B BHIE KOMIIAEKCA
npouenyp Ae4eOHOM T'MMHACTHKHU U alllapaTHO-
ro mMaccazka 00AaCTH I'PYIHOH KAETKH B DAEK-
TPOCTATHYECKOM IIOAE;

'pynna 3: 60 maliyeHTOB, TOCHIUTAAN3U-
POBaHHBIE C HOBOM KOPOHABUPYCHOM MH(EKIIH-
eli, moAy4daBle 0a3UCHYI0 TEPalHI0 U HE II0o-
Ay4YaBIIVE peabHUAUTAIIMOHHOE A€YeHHE — KOH-
TPOABHAS T'PyIIIA.

B cooTBETCTBHUHM C IIPOTOKOAOM BeIeHUd
[IAIlMeHTOB C KOPOHABHUPYCHOM HWHQEKIIHeH
KOMIBIOTEpHAS TOMOTpadHsd OPraHOB TPYAHOU
KAETKU BBIIIOAHSAACh MHUHUMYM [ABaKAbl: IIPU
IIOCTYIIA€HUHM U IIpU BBINIHCKe. KoMIbioTepHad
TOMOrpadus OPraHOB IPYAHOM KAETKU ITPOBO-
avaack  Ha  ammaparax  «LightSpeed VCT»
(General Electric, USA), «Brilliance iCT Elite»
(Philips, Nederland). CkanupoBaHHe IPOBOIU-

Puc. 1 a (Fig. 1 a)

Puc. 16 (Fig. 1 b)

Puc.1. MCKT Aerkux.

Fig. 1. MSCT, lungs.

Pacuer 00b€Ma ITOpaskeHUS ACTOYHOM MMApPEeHXUMBI: a — aBToMaTH4YecKuii aHaau3 B moayae COPD IntelliSpace
Portal V11, 6 — akCHAABHBIHN Cpe3, AETOYHOE OKHO. OYaru «MaTOBOrO CTE€KAa» B S7 CETMEHTE IIPaBOro AETKOTO U
S8, S9, S10 cermeHTax AEBOT'O AETKOI'0 (yKa3aHbl CTPEAKAMH).

Calculation of the volume of the lung parenchyma lesion: a — automatic analysis in the COPD IntelliSpace
Portal V11 module, b — axial slice, lung window. Ground glass foci in the S7 segment of the right lung and in
the S8, S9, S10 segments of the left lung (indicated by arrows).
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AOCh B aKCHAABHOH ITPOEKIIMU C TOAIIMHOM cpe-
3a 0,625-1 MM nipu mA350-400 u 120kV ¢ mo-
CACAYIOIEH UTEPATHBHON PEKOHCTPYKIUEH.
Pacuer mpolieHTa IOpaskeHHUS AETKUX IIPOBO-
ouAcda Ha paboueidt crannmu IntelliSpace Portal
V11 (Philips, Nederland) B coorBercTBHU C
BPEMEHHBIMH METOANYECKHUMH pPEeKOMEHIallus-
MH, OeHCTBYIOIIMMH Ha MOMEHT TI'OCIIHTAaAM3a-
nuu nanueHToB [12]. Jag pacuéra obonéma He-
H3MEHEHHOM /31I0pOBO#i AETOYHOM MapeHXUMbI
OBIAO 3a/1aHO IIOPOTOBOE 3HAYEHHE IIAOTHOCTU
AETOYHOH ITapeHXUMBI, BBIYHCAEMOE II0 (pop-
MyAe Threshold=ROlIavg+ROIsd* Yz, rae
Threshold - mnoporoBoe 3HauyeHwme, ROlavg -
IAOTHOCTh HEH3MEeHEeHHOH napeHxuMbl, ROIsd -
TIAOTHOCTb y4acTKOB KOHCOAWA-
1 / THQUABTPALMHU / MaToBoro crekaa. Cpen-
HUE 3Ha4YeHHd IIOPOTOBOH IIAOTHOCTH TKaHU
AeTKUX coctaBadgau -748 HU (AN 95% 634,45-
753,23 HU). Pacuer o0béMa MOpasKeHHUsI AETOY-
HOU IMapeHXUMBbI [I0Ka3aH Ha pPHUCyHKe 1.

Crparudukanusg oobéMa MOpaskKeHUs Ae-
TOYHOM ITapeHXUMBbI IIPOU3BOAHAACH B COOTBET-
CTBUM C OEeUCTBYIOIIMMH Ha MOMEHT TrOCIIHUTa-
AVI3AIlUM TIAIlMEHTOB BPEMEHHBIMU MeTOoAuYe-
CKUMHU pPEKOMEHIAIUaAMU. A HMEHHO, OOBEM
IOpasKeHUs AETOYHOM IIapeHXUMBI, He ITPEBbI-
mraronmii 25%, coorBercrBoBaa KT-1 cramuu
BUPYCHOM MHEBMOHUH, oT 25% mo 50% — KT-2;
oT 50% u mo 75% — KT-3 u cBoimie 75% — KT-4
CTaIU¥ BUPYCHOU ITHEBMOHUHU.

Bce mammeHTBI IToAydasn 06a3oBylO Tepa-
U0 HOBOM KOPOHABHUPYCHOM HMH(EKIIUH B CO-
OTBETCTBHUH C [AEHCTBYIOIIMMHU BpPEMEHHBIMHU
METOAUYECKUMH PEKOMEHIAITUSIMU MHUHHCTEP-
cTBa 3apaBooxpaHeHuda Poccutickoii Penpepa-
IIMY Ha MOMEHT I'OCIIUTAAN3aIINH.

[TantmenrTaMm 1 u 2 rpyHnn CpaBHEHUS ITPO-
BOJAVANCH IIPOLEAyPbl A€UeOHOH TMMHACTHKHU B
UHAVBHUAYAABHON (popMme, €XKeIHEBHO, IIPOIOA-
JKHUTEAPHOCTb HPOLIEAYypPBl cocTaBadaa 20 MH-
HyT. B KomIIAeKC AedeOHOM THMMHACTHKH ObIAM
BKAIOYEHBI YVIIPasKHEHHS B HCXOMHOM IIOAOIKE-
HHUU A€¥Ka, CUOS U CTod. B aKTHBHOM U CTaTH-
YEeCKOM [BUTATEABHBIX PEXUMAaX II07 KOHTPO-
A€M caTypalvu (B TOM YHCA€ ¥ KHCAOPOIHOU
IOANEPKKE TMPH HEOOXOAUMOCTH), UYaCTOTHI
CEPAEYHBIX COKPAIIEHUH M YacTOThI AbIXaTEAb-
HBIX ABUXXEHUH.

Komriaekc BKAIOYaA [bIXaTeAbHbIE
VIIPasKHEHUS C BKAIOYEHHEM KOMIIEHCATOPHOH
ObIXaTEABHON MYCKyAQTYPbI, 9AEMEHTOB 3BYKO-
BOM M [APEHaKHOW TMMHACTHKH, AOKAAU30BAaH-
HOro U auadparMasbHOrO AbIXaHUS. YIIpazKHe-
HUS Ha IIOBBIIIEHHE TOAEPAHTHOCTHU K (pusude-
CKOH Harpyske B IIAQI4IEeM ABUTATEABHOM pe-
KHMeE.

AedyebHasg TUMHACTHKa IIPOBOAMAACH B
dopmMe HHAMBUAYAABHBIX 3aHATHH C HHCTPYK-
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TopoM APK, kKypcom He MeHee 10 mpouenyp,
€XKEeIHEeBHO, NAUTEABHOCTb 3aHATHU COCTaBASIAQ
He MeHee 20 MuHYT. AnmapaTHBIM MaccaX B
9AEKTPOCTATUYECKOM IIOAE OT ammnapara «9Aroc»
(«Mammu», Poccus) obaacTu TPyZHOH KAETKH
IIPOBOMAMACS C APEHAKHOM IIEeABI0, KypPCOM He
MeHee 10 mponenyp, eXemgHEeBHO, HAUTEABHOCTD
npoienypst 20 munHyT, ¢ yacrotoit 30/60I1.

PesyabraTsl.

[Tpu anaauze pesyapraToB KT opraHos
IPYOHOHM KAETKH y TOCIIHTAAHU3HPOBAHHBIX IIa-
IIUEHTOB C KOBHUM-AaCCOIMHPOBAHHON ITHEBMO-
HUeM, a UMEeHHO o0BéMa IIOpasKeHUS AETKUX, B
KOHTPOABHOH UM HCCAEAYEMBIX TIpyImnax ObIAK
PacCMOTpPEHBbI TaKHe KAIOYEBBIE (PAKTOPBI, KaK
00BEM IIOpaskeHUS AETOYHOH ITapEeHXUMBI IIPU
IIOCTYIIAEHHH, Ha MOMEHT BBIIIMCKH, IIPOIOA-
JKUTEABHOCTh Trocrurasuzanuu. OOBéM Iopa-
JKEHUsS ACTKHUX B JAHHOM CAydae OTpazkKaeT HH-
dopmarro o0 OCTATOYHOM (HEHM3MEHEHHO)
BO3AYILIHOCTH AETOYHOM ITapeHXUMEBI 0e3 IIpH-
3HAKOB HWHQUABTPAIINH/ KOHCOAUAIIUN  HAU
dpubposa, a 3HAYUT, COXPAHIIOIIYI0 CBOI IbI-
XaTeAbHYI0 (YHKIIHIO. PacyeTHble KpUTEpHU
KoamoropoBa-CmupHoBa  (Auaaucopca) mad
KasKIOro M3 IIoKaszaTeAeidl roBopdT 00 OTCyT-
CTBUU HOPMAABHOCTH PACIPEOECACHUS IAUTEAb-
HOCTH TOCIIUTAAM3aIlMU B HH(EKIIMOHHBIN cTa-
uoHap, oO0béMa IMOpaKEeHUS ACTOYHOH IIapeH-
xuMbI 110 AaHHBIM MCKT Ha MOMEHT IOCIIMTA-
AW3allHU U IIPU BBIITHMCKE BO BCeil BeIOOpKe. [lag
JAABHEHIIIEer0 aHaAu3a HUCIIOAB30BAAUCH METOIbI
HemapaMeTPUIeCKOH CTATHCTUKH.

[To mauubiM KT opraHoB IpyZHON KAETKU
MeAWaHHbIe 3HAYEHUS [OPaKEHUS MapeHXUMBI
AETKHUX Ha MOMEHT TOCIIUTAAH3aIlUH AETKHUX B
TPYIIIIe IIePBOTO CPaBHEHUS COCTaBASIAU 25,35%
(MII 15,66-36,0%); BO BTOPO# TpyIIle CpaBHE-
HUg — 25,2% (M 16,03-38,53%); B KOHTPOAB-
HOH rpyIIe 3TOT IIoKa3aTeAb cocTaBHA 26,1% c
NI 15,28-40,0%. OOBEM IOpaKEeHHUS AETKUX
IpU BBIIHMCKE B IIEPBOM TPYIIlE PaBHAACH
19,65% (MII 12,525-28%); Bo BTOPOI rpymIie —
22,55% (UII 14,925-32,20%); B KOHTPOABHOH
rpynme — 24,1% (UII 15,8-33%).

TunudHOEe TeYeHHe BHPYCHOH ITHEBMO-
HHUH, BbI3BaHHOU SARS-Cov-2, xapakTepHusyet-
Cd OSIBACHHEM HH(PUABTPAIINHU B BHOAE MAaTOBO-
TO CTE€KAA C OAABHEHIIIHUM pa3pelleHHueM AHOO0
dopMHupOBaHMEM KOHCOAMAAIIMH K (pubposa [8
- 11]. OuaroBble U3MEHEHHUS TAPEHXUMBI AETKHX
IO THIIy «MaTOBOTO CTeKAa» (pHUC. 2) HabAmwma-
Anck y 98 nanmenTtoB u3 180 — B 54,4% Habaro-
IeHUuH.

CoueTaHHe CHUMIITOMOB «MaTOBOI'O CTEKAA»
U KOHCOAWJAIINH 3adUKCHPOBAHBI y 76 maru-
€HTOB (pHC. 3); CHMIITOM PETUKYAIPHOH IIepe-
cTpoiku oTmMedascd y 43 manmmeHTOB (puc. 4);
H30AHPOBaHHBIM  CHMIITOM KOHCOAHIAIIUH
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b)

Puc. 2.  MCKT Aerkux.
ArcraabHBIE CPE3BI, AETOYHOE OKHO: & — S2 CETMEHT IIPaBOT0 AETKOro, 6 — S10 AeBOro AE€TKOTrO.

IIpossBA€HNS BUPYCHOM ITHEBMOHHMHU B BHAE (DOPMHUPOBAHUS NepHUMEPUIECKUX 04aroB CHUKEHHOMN ITHEBMAaTH-
3alluH II0 THUILY «MaTOBOI'O CTeKAa» (YKa3aHO CTPEAKaMHU).

Fig. 2. MSCT, lungs.
Axial slices, lung window: a — S2 segment of the right lung, b — S10 segment of the left lung.

Manifestations of viral pneumonia in the form of peripheral foci of reduced pneumatization according to the
"ground glass" type (indicated by arrows).

Puc. 3 (Fig. 3)

Puc.3. MCKT Aerkux.

ARCHaABHBIHN Ccpe3, AeTOYHOe OKHO. CodyeTaHre NepudepUIECKHX 09aroB CHHUKEHHON ITHEBMATH3AIIUH 10 THILY
«MaTOBOTO CTEKAa» (YKa3aHO YEPHOU CTPEAKOH) B S2 IpPaBOro AETKOro C 30HaMH KOHCOAMZAIMH B S2 U S6 ae-
BOT'0 AETKOTO (YKa3aHO GEABIMH CTPEAKAMH).

Fig. 3. MSCT, lungs.

Axial slice, lung window. A combination of peripheral foci of reduced ground-glass pneumatization (indicated
by a black arrow) in S2 of the right lung with areas of consolidation in S2 and S6 of the left lung (indicated by
white arrows).

| www.rejr.ru | REJR. 2023; 13 (2):5-15 DOI: 10.21569/2222-7415-2023-13-2-5-15 11


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Puc. 4 (Fig. 4)

Puc.4. MCKT Aerkux.

Fig. 4. MSCT, lungs.

minimal pleural effusion (indicated by white arrows).

AKCHaABHBIH Cpe3, AETOYHOE OKHO. YYAaCTKU PETPUKYASIPHOU IMEPECTPOHKU (YKazaHO YEpPHOH CTpeAKou) B S4
A€BOT'0 A€TKOTO C MUHHUMAABHBIM [TA€BPAABHBIM BBIIIOTOM (YKa3aHO O€ABIMH CTPEAKAaMHU).

Axial slice, lung window. Areas of reticular remodeling (indicated by black arrow) in S4 of the left lung with

HabAOaAcs y 3 malueHTOB.

[ToaozkUTEABHAdA AUHAMHUKa Ha KOHTPOAb-
HBIX HCCA€IOBAHUSAX KOMIIBIOTEPHOM ToMorpa-
drm AerKUxX (YMeHbIIeHHe o0béMa ITOpaskKeHHUd
AETKUX) AMOO OTCYTCTBHE OTPHIIATEABHOM IU-
HaMHKH, TO €CThb CTabHAM3aIIHs IIPOIleCCa, CAY-
JKUAU KPUTEPHUEM BBINUCKHU (Ha (poHE CTabHAU-
3allil  KAMHHKO-A200paTOPHBIX ITOKas3aTeAeH)
IarueHTOB U3 MH(PEKIIMOHHOI0 CTalloHapa.

JlnHaMuKa Ipollecca HapacTaHud U pas-
pelIeHUs M3MEHEHHM B AETKHX OTpPazKeHbl Ha
pHuCyHKe 5.

AHaan3 pe3yAbTaTOB KOMIIBIOTEPHOM TO-
Morpadur AeTKHUX (00BEMa ITOPasKeHHST AErod-
HOH IapeHXHMbI) C UCIIOAB30BAHHUEM KPHUTEPHUH
Kpyckasa-Yoasnca HO3BOAHA BBIABHUTBE CACAYIO-
e 3aKOHOMepPHOCTH. [Ipu moctymaeHHUH 00b-
€M IIOpasKe€HHUS AETKHX II0 JaHHBIM aBTOMaTH-
3UPOBAHHOTO oOOcYeTa pPe3yAbTATOB KOMIIBIO-
TEepPHOM ToMorpaduu opraHoB I'pyAHOH IIOAOCTH
MeXKAy I'pyNIlaMH M HOATrPYIIIaMU He pa3andas-
ca (p>0,75). OumeHka MaKCHMaAbHBIX YpPOBHeH
IIPOLIEHTA IIOPaKE€HUS AETOYHOH IIapeHXHMBbI
BHUPYCHOM IMHEBMOHUEH, BbI3BaHHOU SARS-Cov-
2, a TaKXKe 3THUX [IapaMeTPOB IIPH BBIIIHCKE II0-
Ka3asa CXOXKHe CTaTUCTUYEeCKHEe 3aBUCUMOCTH —
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OTCyTCTBOBaAUu nocToBepHble (p>0,1) paszanmymda
KaK MeXIy IpylIIamMu.

[las maapHEHIIero aHaAmus3a M OLIEHKHU ObI-
AV BBIZIEA€HBI ITOATPYIIIIBI BHYTPU UCCAELYEMBIX
TPYHIII U IIPOBENEH PETPOCIIEKTHUBHBIN aHaAN3
3P PEKTUBHOCTU PeabUAUTAIIMOHHOTO A€YEHUS
C yYeTOM He TOABKO TPYIII, HO U IOAT'PYIII IIa-
MUeHTOB. [lAg BBIOEAEHUHI IIOATPYIII BHYTPHU
IPYIII HCIOAB30BAAHUCH JaHHbIE KOMIIBIOTEPHOH
TOMOTrpaUM AETKHUX [IPHU TOCIIUTaAW3allUH, a
HUMEHHO: IIPOLEHT nopaxeHuda u KT-craguio
ITHEBMOHUH.

JAVTEABHOCTb T'OCIIHUTAAM3AIIMN B TPYIIe
IIEPBOrO CpaBHEHHUd COCTaBAsiaa B cpegHeM 14
naet (MII 11-15.25 pgHei), B rpymnmne BTOPOTO
cpaBHeHusa — 13 gmeit (MII 11-15 nHell) u B
KOHTPOABHOM rpynne — 15 aue#t (MII 12.75-18
aHed). Ilpu 3TOM IIPOAOAIKUTEABHOCTb TOCIIH-
TaAM3allUd B [AByX TPyINax CpaBHEHUd Oblra
nocroBepHo (p<0.05) HHUXKe, 4EM B KOHTPOAb-
HO# rpynmne. JAUTEABHOCTb I'OCIIHTAAU3AIUH II0
TpymnIiaM M IIOATPYIIIIaM oTpakeHa B Tabawuile
No2.

AHaau3 OAUTEABHOCTH A€YEHHUS B HMH(DEK-
IIMOHHOM CTallHOHape BHYTPH MOATrPyII (Ha
ocHoBe KT-cranmm BHUPYCHOH ITHEBMOHHHU, BBI-
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Puc. 5 a (Fig. 5 a) Puc. 5 6 (Fig. 5 b) Puc. 5 B (Fig. 5 ¢)

Puc.5. MCKT Aerkux (MCCA€AOBAHMA NALUEHTA B AUHAMUKE).
AKcuasbHBIE CpPe3bI, AerouHoe OKHO. [lanmuent K., myzxunHa, 20 aeT.

a — uccaegoBauue ot 1 mag 2020 roma, 6 — 4 masg 2020 roxa, B — 11 mag 2020 roxa. [lepBuyHoe HabOAIOOEHHE
IepUEePUIECKUX CYyOIIAEBPAABHBIX OYaroB MH(MUABTPAIIMH B S1/2 A€BOr0O AETKOTrO (YKa3aHbI 6eA0H CTPeAKOii)
C TIOCAEAYIOIIEH OTPHUIATEABHON AWHAMHUKON B BHAE HapACTaHUSA OO0BEMA IMOPAKEHHUS U IOSBACHUS HOBBIX
0o4aroB MH(UABTPAIIUN B COYETAHHH C «(MaTOBBIM CTEKAOM» B S1/2 cerMeHTax A€BOTO AETKOro M S2 IIpaBoro
AETKOTO (yKa3aHbl YePHBIMH CTPEAKaMH) (6) U pas3pelIeHe IaTOAOTHYECKOrO IIPOIIeCCa 3a CUET MIPAKTUIECKOTO
IIOAHOTO BOCCTAHOBACHHS THEBMATH3AIINH IAPEHXUMBI ACTKHX C MHUHHMAABHBIMHE OCTATOYHBIMH (DHOPO3HBIMH
M3MEHEHHUSIMH B S2 A€BOTO AETKOIO (YKa3aHbI 6€ABIME KPyraMu) (B).

Fig. 5. MSCT, lungs (follow-up examination).
Axial slices, lung window. Patient K., male, 20 years old.

a — study dated May 1, 2020, b — May 4, 2020, c — May 11, 2020. Primary observation of peripheral subpleu-
ral foci of infiltration in S1/2 of the left lung (indicated by a white arrow) with subsequent negative dynamics
in the form of an increase in the lesion volume and the appearance of new infiltration foci in combination
with ground glass in the S1/2 segments of the left lung and S2 of the right lung ( indicated by black arrows)
(b) and the resolution of the pathological process due to the almost complete restoration of pneumatization of
the lung parenchyma with minimal residual fibrotic changes in S2 of the left lung (indicated by white circles)

(©)-

Tabauma No2. IIpomOAXKHTEABHOCTh T'OCIIHTAAH3allHH B I'PyIIIaxXx CPaBHEHHS IIPH
pa3aunuHoii KT-cTanuu o0’beMa MOPaKEHHSI ACTKHX IIPH BHPYCHOH ITHEBMOHHH IIPH IOCTYII-
A€HHH.

KT cramus BupycHOW THEBMOHHH TIPU MennaHa MpoAOIDKUTENBHOCTH | VHTEpKBapTHIBHAS IIHPOTA
MOCTYTJIEHUH TOCIHMTAIN3AIUN, JTHEH (A11I)
KT-1, n=30 13 11-15
I'pynma 1, n=60
KT-2, n=30 14 12-16
KT-1, n=30 12 9-15
I'pynma 2, n=60
KT-2, n=30 14 11-15
KT-1, n=30 14 12-15
I'pymma 3, n=60
KT-2, n=30 16 14-21
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SIBA€HHOU IIpU IIOCTYIIA€HHH), II03BOAHA BBI-
SIBUTH CAENYIOIIHE 3aKOHOMEPHOCTHU. [asd Bcex
narreHToB ¢ KT-1 cranueit BUpPyCHOM ITHEBMO-
HUU TPy CPaBHEHUs CPOK A€YEHHS B HH(EK-
IIMOHHOM CTallloHape OBbIAO HUIKEe, YeM B KOH-
TPOABHOH TIpyIllle, OQHAKO 3Ta pas3HULa Oblra
AUIIIL TPUOAMIKEHA K mocToBepHOM (p=0.0637
IpU CTAaTUYECKOM aHaAMW3€ MEXKAy MNOoATpyIIa-
MM U IIOIIApPHO C HCIOAB30BaHUEM KPUTEPUEB
Kpyckaaa-Yoaauca u Manna-YutHu). OnHaxko,
YCTAQHOBAEHO [JOCTOBEPHOE CHHIKEHHE IIPOIOA-
JKHUTEABPHOCTH KOMKO-HA y manumeHToB ¢ KT-2
cTaaued BUPYCHOM IIHEBMOHHUH (roArpynna b),
IpHU BKAIOUEHHN B HUX TEpPaIHi0 KaK TOABKO
npouenyp AedeOHOM THMMHACTUKH, TaK U KOM-
IIA€KCa UX B COYETAHHM C MacCCazKeM TI'pyaHOM
KAETKHU B 9A€KTpocTaTudeckoMm roae (p<0.05).

TakuMm o0Opa3oMm, BAUGHHE peabHAUTAIIUU
Ha IIPOMIOAYKUTEABHOCTD TOCITUTaAHU3allUU CyIlle-
CTBEHHO, OHO IIOAOXKUTEABHO (YKOpaduBaeTCs
KOHKO-I€Hb) B HE3aBHUCHUMOCTH OT BBIOpaHHOU
peabHANTAITMOHHON ITPOTpaMMbl. OTO BAUGHHE
JOCTOBEPHO YCHAWBaeTcd y HalueHToB ¢ KT-2
cTaaued BUPYCHOM IMHEBMOHHUHU IIPH IIOCTYIIAE-
HUH (p<0.05); y mamuentoB ¢ KT-1 Takxke OT-
MEYEeHO CHUXKEHUE ITPOIOAKUTEABHOCTH CPOKOB
TOCTIMTAAM3aIINN B WH(PEKIIMOHHBIN CcTallloHap,
9TO CHHXKEHHE OBIA0 OAM3KO K [JOCTOBEPHBIM
3HadyeHuam (p=0.0637).

OGcy:xnenue.

JlaHHBIE HAIIIETO HCCAELOBAHHUS I10 9aCTO-
T€ BCTPEYAEMOCTH PEHTT€HOAOTHYECKUX CHUMII-
TOMOB COIOCTABUMBI C CYIIECTBYIOLIUMHU IIy0-
AVKAIIUSAMH: CUMIITOM «MaTOBOTO CTE€KAQ» OTMeE-
gaaca B 54,4% caydaeB; codeTaHHE «MaTOBOIO
CTeKAa» C 30HaAMHU KoHcoaumaiuu B 42,2% wu
pPeTHUKyAdpHas IIepecTpoiika oTMedasach B
23,9% Habawpnenuii [8, 10, 11, 13].

Pacnpeneaenne BHYTPU MCCAENYEMBIX U
KOHTPOABHOH TPYIII IIaIlMeHTOB Ha ocHoBe KT-
CTaAWU BHPYCHOM IIHEBMOHHWH, BbIIBACHHOU
IPU IIOCTYIIA€HHHU, II03BOAHA BBISBUTH CAEIYIO-
Ipe 3aKOHOMEPHOCTH: A BCEX I'PYII ITAllUeH-
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ToB ¢ KT-1 cranuelt BUpyCHOM ITHEBMOHUHU [0O-
CTOBEPHBIX pa3AMYHUP B CPOK A€YEHUd B HH-
(PEKIIMOHHOM CTallOHape BBIIBAEHO He OBIAO
(mpu cTaTUYeCcKOM aHaAu3e MeXIy IpyliaMu U
IIOIIapHO C  HCIOAB30BAaHUEM  KpUTEPHEB
Kpyckana-Yoaauca u MauHa-YutHu). OngHaKo
YCTaHOBAEHO [JOCTOBEPHOE CHUXKEHHE IIPOJIOA-
JKUTEABPHOCTH KOMKO-IHA y maiueHToB ¢ KT-2
BUPYCHOM ITHEBMOHUU IIPU BKAIOUEHHU B HX
TepaItvio KakK TOABKO ITPOLIEAypP Ae4eOHOM TruM-
HaCTUKH, TaK U KOMIIAEKCa HUX B COYETaHUHU C
MaccaxkeM IPyoHOM KAETKH B 3A€KTpPOCTaTH4e-
ckoM 1oae (p<0.05). IToaydyeHHBIE MaHHbIE KOP-
PEAHPYIOT U C CYUIECTBYIOIIUMHU IIyOAUKAITUIMU
B YaCTU BAUSHUS AbIXaTeAbHOM 'MMHAaCTUKU Ha
Ka4decTBO KHU3HU mamueHToB [14]. Crparudu-
Kalus namnueHToB Ha ocHoBaHuu KT-cranuu
BUPYCHOY ITHEBMOHHUH TaKiKe OTMedaeTcs B Ka-
YeCcTBe OLIEHKHU B Psi/ie CAy4YaeB U Y 3apyOesKHBIX
aBTOpoB [15, 16]. B Hacrogie#i mybaukamuu
MBIl BIIEPBBIE IIOKa3aAW BO3MOXKHOCTH UCIIOAB-
30BaHUA MOAHHBIX KOMIIBIOTEPHOH ToMorpadgpuu
AETKHX B Ka4eCTBE IIPOTHOCTHUYECKOro hakTopa
OAS Ha3HAYEeHUsS pPeaOUAHTAIIMOHHOIO ACYEHUS
IIOMUMO cTaHgapTHod Tepanuu COVID-19 B
YCAOBHSIX MH(PEKIITMOHHOIO CTallOoHAapa.
3akaouenue.

Hcnoab30BaHME [JAHHBIX KOMIIBIOTEPHOH
ToMOrpauy OpraHoB TPYAHOM KAETKH, a
uMeHHO ctrpatudgukaiusgs B Bune KT-cragum
obbeMa IIOpaXKeHHsS AETKHUX IIPU BUPYCHOH
IIHEBMOHHWHM, B Ka4eCTBE IIPOTHOCTHUYIECKOTO
dakTOpa IpPU MOCTYIIAEHHWHU IIAIIUEHTOB B HH-
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