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Llenb nccnepoBaHus. Vicxooa ns paHee noJiydeHHbIX pe3ynsTaToB O L0Ka3aHHO BbICOKOM 3G MEKTUBHOCTH
MarHUTHO-Pe30HAHCHOM ToMorpadumn opraHoB rpyaHol knetku (MPT OrK) B Bu3yannsaumm BaxHenwyx 3abonesa-
HWUIA NEerkux, B HbIHELUHWIA Mepuop, MacCoBOW 3ab0/1eBAEMOCTU BUPYCHLIMU MHEBMOHUSMU (BI1), BbI3BaHHbIMM
COVID-19, Mbl NONbITANUCh N3Y4UTb BO3MOXHOCTb ncnonb3oBaHus MPT O'K ans Bu3yanvsaumm nopakeHns nerkux
npwv 9TO NaTosI0rMM Kak B aCNeKTe NePBUYHOIO BbIIBNEHUS, TaK 1 AJ15 MPOCAEKTUBHOIO KOHTPOJIS PEMUCCUN.

Martepuan u metoabl. MPT OF'K B T1-, T2-B3BeLLeHHbIX pexumax (T1BW, T2BW), B Tom Yncne ¢ nogaBneHnem
xupa, anddy3noHHO-B3BELLEHHOM, STIR-pexnmax, B akCuanbHbIX Y GPOHTANbHBIX MAOCKOCTSAX, C 3a4EPXKON
ObIXaHWUS, UY C aBTOMaTUYECKOM CUHXPOHM3aLMEN 3annucu ¢ AbixaHnem Ob11o npoBeaeHo y 47 naumeHTos ¢ Br
pas3fIMYyHON TSXECTU, U3 HMX y 32 6bin npu MLP noateepxaeH COVID-19, y Bcex uMena MecTo KInHMKa MHEBMO-
HUK. B koHTposne 66110 06cnenoBaHo 15 no06POBONbLLEB, 8 HEKypPALWMX, U 7 — Kypsawmx. Y 18 naumeHToB Takxe
6b1n0 BbinosiHeHo CPKT nccneposanne OIK, ¢ warom 0,5-1,25 MM, C NOJIHbIM OXBATOM FPYAHOWN KNETKU U PEeKOH-
CTPYKLMEN akCuanbHbIX U GPOHTasIbHbIX TOMOCPE30B, ¢ cpaBHeHreM MPT 1 CPKT OrK. Y 8 naunentoB MPT OI'K
Oblfia 3aTeM BbINOSIHEHO MOBTOPHO, AJ1 TOMOrpadr4eckoro KOHTPOSIS KIMHNUYECKOrO BbI3[0POBEHMS. YMEPLLIMX
Ccpeny Halmnx NauneHToB He Obino

Pesynbratbl. [ponomkutensHOCTb nonHoro MPT-nccnepoBaHns OFK coctaBuna BO BCEX CNydYasx MeHee
25 muH (B cpegHeM 21 + 4 muH), npu CPKT OrK, meHee 10 muH. Bo Bcex cnyyasx MPT-Bu3yannsaumst nopaxeH-
Hol obnacT gocTuranach yXxe npu MCnosib30BaHUM rpynnbl NpoTokonoB MPT, koTopas Bk/oYana akCuasbHbIX
T1BW 1 akcuanbHbix 1 GpoHTanbHbIx T2BU, 1 anvnack <12 MyH, cumTas BpeMs Ha ykiaaky naumeHTa.

B Hopme y o6cnefoBaHHbIX 6€3 MaTofiornmn Nerkvx, He KypuBLLMX, MapeHxMMa Nerkux Bu3yanvanpoBaach
Kak anddy3Ho-ogHopoaHas 061acTb C COXPaHHOW BO3AYLIHOCTLIO U MUHUMASIbHOW [0NEN MHTEPCTULMANBHOMO
1N COCYAMCTOr0 MPOCTPAHCTBA, Y 06CNen0BaHHbIX—KYPUIbLLMKOB, NlerodHon pucyHok MPT OrK okasbiBancs
HE3HaYMTEJNIbHO YCUJIEH B AOPCasIbHbIX y4acTKax 060MX Nerkmx, HapyLleHns BO3AYLIHOCTU U MHTEPCTULMATIbHBIE
9KCCYOATVBHbIE M3MEHEHMS OTCYTCTBBOBaNIW. B ocTpoit dase 3aboneBaHns HaApYLLEHUS IEFOYHOW BEHTUISILLAN
N MHTEPCTULMANbHBIE 3KCCYAATMBHbIE M3MEHEHMS, COCTaBNSIOLLIME MOP(OIOrNYECKYID OCHOBY MOPaXKEHWs Jier-
kux npy COVID-19 B13yann3npoBannchk Kak JIokasibHOe, COOTBETCTBYIOLLEE PACMONIOXKEHUIO 1 XapakTepy (cybcer-
MEHTapPHOE, CErMEHTApPHOE, MOIMCErMEHTAPHOE) MATOIONMYECKOro o4ara ycunenme kak T1BW, Tak n T2BN.

MPT OI'K o6ecneuunna Bu3yannaawmio Natonorum 1erknx BO BCeX Ciyvasx, Mpu 3TOM NPOTSXXEHHOCTb NaTosio-
rmyeckoro oyara Ha MPT nzobpaxeHun B T2-BU 6bina Ha 14-19% 6onblue, yem Ha CPKT. Koppensumsi Bbl4UCneH-
HOro o6bemMa nopaxeHHol TkaHu nerkoro mexay CPKT n MPT OlK coctasuna r = 0,95 (p < 0,001). BennuunHbl
ob6bema nopaxeHHor Tkanu B T1BU 1 T2BU mexay cobori npy MexXrpynnoBOM CPaBHEHMM HE Pasnnyannch 1 Kop-
penMpoBany CUIILHO 1 A0CTOBEPHO, r = 0,985 (p < 0,001). MPT B DWI pexwume nokasana B BbisiBneHun COVID-
nopaxeHus nNerkux 4yBcTButenbHocTb 81% (38/47). MpopomkutensHoctb DWI Bo Bcex cnyyasix Obina 6onee
6 MuH, 6onee YeM BOBOE [0JbLUE BCEX Apyrix npoTokonoB MPT BmecTe B3sATbix. O6beM nieBpasibHOro BbINoTa,
XOPOLWO BuauMbI npu nomowm T2BW, Bo BCcex Hawwux cnydasx He npesbiwan 100 mn. Mpy NpocnekTnBHOM
HabmoaeHun y 8 naupeHtoB ¢ COVID-19, MPT OI'K no3Bosivna Bo BCeX Cnyyasix foka3aTenbHO BU3yanM3npoBaTh
NMPOLLECC BbI3AOPOBEHUS, C YMEHbLUEHMEM UM MOJHLIM PErpPecCcoM KOMMOHEHTA 3KCCyaaLIMM.
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3akniovyeHue. MPT opraHoB rpyaHON KNeTkn C AblXxaTebHOM CUHXPOHU3ALMEN Unn ¢ 3a4epXXKoi AbIXxaHUs
MOXET MCMONb30BaTbCS AJI9 PaHHEN AMArHOCTUKM BOCMANUTENbHbIX nopaxeHui nerkux npy COVID-BUpYCHbIX
NMHEBMOHMSAX U UX NOCNEAYIOLLEM NPOCNEKTUBHOM KOHTPOJE, HE COMPOBOXAAETCS SIY4EBOW HArpPy3KOW M BbICOKO-
[OCTOBEPHO KoppenupyeT ¢ pedynbtatamu CPKT rpyaHON KneTkn Kak COBPEMEHHOro ctaHaapTa AMarHOCTUKM
MHEBMOHUN.

KnioueBble cnoBa: NHEBMOHUU, BUPYCHbIE NHEBMOHUKM, COVID-19, MPT nerkux, paHHsAs OMarHoCTuka, KOHTPOJb
nieyeHus
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with viral lung damage in COVID-19
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Puropose of the study. Basing on the previously obtained results on the proven high efficiency of magnetic
resonance imaging (MRI) of the chest organs in the visualization of major lung diseases, in the current period
of mass incidence of viral pneumonia (VP) caused by COVID-19, we tried to study the possibility of using MRI OGK
to image lung damage in this pathology both in primary detection and for follow-up reconvalescence control.

Material and methods. MRI of the chestin T1 -, T2-weighted modes (T1-w, T2-w), also with fat suppression,
diffusion-weighted, STIR-modes, in the axial and frontal planes, with breath holding, or with automatic synchro-
nization of acquisition with breathing was carried-out in 47 patients with VP of various severity, 32 of them were
confirmed by PCR as COVID-19, all did have a clinic of pneumonia. The control group comprised 15 volunteers,
of them 8 non-smokers, and 7 smokers. In 18 patients, an CT study of the chest was also performed, with a step
of 0.5-1.25 mm, with full coverage of the chest and reconstruction of axial and frontal slices, with a comparison of
MRI and CT of the chest. In 8 patients, MRI of the chest was then performed again, for follow-up control of clinical
recovery. There were no deaths among our patients

Results. The duration of a complete MRI examination of the chest was less than 25 minutes in all cases (21 + 4
minutes on average), and less than 10 minutes in the chest CT. In all cases, MRI imaging of the affected area was
achieved using a group of MRI protocols, which included axial T1-w and axial and frontal T2-w, and lasted < 12 min-
utes, counting the time for laying the patient.

In normal patients without pathology of the lungs, not smoking, the lung was visualized as a diffuse homoge-
neous air region with a minimum share interstitial and vascular space. In patients - smokers, lung MRI was slightly
enhanced in the dorsal parts of both lungs, disorders of airiness and interstitial exudative changes weren't present.
In the acute phase of the disease, pulmonary ventilation disorders and interstitial exudative changes that form the
morphological basis of lung damage in COVID-19 were visualized as local, corresponding to the location and nature
(sub-segmental, segmental, polysegmental) of the pathological focus, both T1-w and T2-w modes.

MRI of the chest provided diagnosis of lung pathology in all cases, while the extent of the pathological focus
on the MRl image in T2-w was 14-19% greater than on the CT. The correlation of the calculated volume of affected
lung tissue between CT and MRI of the chest wasas high as r = 0.95 (p < 0.001). The values of the volume of the
affected tissue in T1-w and T2-w did not differ from each other in the intergroup comparison and correlated strong-
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ly and reliably, r = 0.985 (p < 0.001). MRI in DWI mode showed a sensitivity of 81% (38/47) in detecting COVID-lung
lesions. The duration of DWI in all cases was more than 6 minutes, more than twice as long as all other MRI proto-
cols together. The volume of pleural effusion, clearly visible with T2-VI, in all our cases did not exceed 100 ml.
In a prospective follow-up of 8 patients with COVID-19, chest MRI ptovided evidence-based visualization of the
recovery process in all cases, with a decrease or complete regression of the exudation component.

Conclusion. MRI of the chest with respiratory synchronization or with breath-holding can be used for early
diagnosis of inflammatory lung lesions in COVID-viral pneumonia and for subsequent follow-up control, is not
accompanied by radiation exposure and closely correlates with the results of chest CT recruited as a modern stan-

dard for the diagnosis of pneumonia.
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BBepneHue

Bbicokas yacToTa nopaxeHnin nerkmx y naumeHTos
C BupycHoi uHdekumernn COVID-19, B TOM uucne
C pasBUTMEM BUPYCHOWM MHeBMOHUM (BI1), Taxenbix
CTeneHen apixaTebHON HeAOCTaTOYHOCTU, NMPUBOOS-
LLast K COLManbHO 3HAYUMbIM MOBBILLIEHNSIM CMEPTHO-
ctn [1], HeoBXO0AMMOCTb Kak MOXHO Oonee aeTanb-
HOM XapakKTepUCTUKM NATONIOMMYECKUX U3MEHEHUN
opraHoB rpyaHon knetku (OrK) n, B yactHOCTH, ner-
KUX Npu aToM 3aboneBaHnn [2] COCTaBNAAOT CEroaHs
OLHY U3 BXHEWNLINX MEAMKO-COLMANbHbIX 1 OOHOB-
PEMEHHO — MEANKO-TEXHMYECKUX MpobnemM. MeTooom
BbIOOpPA B MEPBUYHOW AMArHOCTMKE MOPAXKEHUI ner-
knx npu COVID-19 cerogHsa obLienpuHsaTa cnmpanb-
Has PEHTreHOBCKas KOMMbIOTEPHaAs Tomorpadus
(CPKT) OrK. Heobxommmoe 3a4acTyld Mo KIAUHU-
4eCKOMY COCTOSIHMIO MOBTOPHOE MHOrOKPaTHOE Bbl-
nonHeHne CPKT nerkux y nauneHToB C BMPYCHLIMU
nHesMoHnaAMK (BI1) kpuTMYEeCcKM orpaHuyeHo ee
HEN30EXHON N 3HAYMTESIbHOW JyYEBOW Harpyskon
[3]. BO3MOXHOCTM ynbTPa3BYKOBOrO WUCCNea0BaHNS
OrpaHMuMBalOTCs BU3yanuaaumen nepmndepmnyHeckmx
oTaenoB nerkux, 6e3 MoJIHON NPOCTPaAHCTBEHHOM
KapTuHbl coctosHua OTK [4]. Opyrvue meToabl TOMO-
rpapmyeckon BMdyannaauum Nerkux, ajbTepHaTuB-
Hble unu pononHuTenbHble K CPKT, B Xo4e HbIHELLHEN
anuaemunn Bl noka B 3aMeTHOM CTENEHW HE pacCMa-
TPMBAIOTCS, YTO HECKOJIbKO MapagokcalibHOo, y4u-
TbiBas MHOIOKPATHO MNOATBEPXAEHHbLIE OrPOMHbIE
BO3MOXHOCTU ODIKT B BU3yannsaumm mMexaHn3moB
Nero4yHoro BocnaneHns, Nnep@ysnoHHbIX U BEHTUAS-
LUMOHHBIX HapyweHuin [5, 6]. JeTanbHOro KJIMHUKO-
PEHTIEeHONOrMYEeCKOro onbitTa mcnonb3osaHna MPT
nns suayanmsaumm OIK npu COVID-19 B oTe4ecTBeH-
HOM 1M MWPOBON NUTEpaAType MNoka B LOCTAaTOYHOM
CTEMNEeHN He NPeaCcTaBieHO, XOTS NepBble coobLLe-
HUS, NOATBEPAMBLUME AMArHOCTUYECKOE 3HayeHue
MPT Ol'K npu COVID-19 nocnenoBanu B OTEYECTBEH-

Published online: 10.12.2020.

HOW NTepaTtype B NepBble MeCSLbl HaYana NnaHaeMmm
[7, 8, 9]. Ewe B Hauyane 2000-x 66110 MCHepMbIBAOLLE
N Ha 3HAYUTENIbHOM U TLATENIbHO OTOOPaHHOM MaTe-
puane gokasaHa Beicokas adpdektnsHocTe MPT OIK
B BM3yaM3aumy BaXHENLIMX 3a00NeBaHWUA Nerkmx
[10, 11]. TO3TOMY B HbIHELUHWI MEepuon, MacCOBOW
3abonesaemocTu BI1, BbiaBaHHO COVID-19, Mbl no-
NbITAINCb N3Y4YNTb BO3MOXHOCTb MCMOJSIb30BAHUS
MPT OI'K onsi Bu3yanusawumm nopaxeHus 1erkmx npu
3TOM NaTONIOrMM Kak B acrnekTe NePBUYHOrO BbisiBNIE-
HWS, Tak 1 Ans1 NPOCNEKTUBHOIO KOHTPOMS PEMUCCUMN.

Martepuan n metoabl

B ycnoBusax ctaumoHapoB 1 ambynaTtopHoro npu-
ema Mocksbl, [oHeuka, HoBocubupcka n Tomcka
B nepuog, BecHbl-neta-oceHn 2020 r. metogom MPT
OlK 6b1n0 06¢cnenoBaHo 47 naumeHToB ¢ Bl pasnuny-
HOW TSXECTU, U3 HAX HA MOMEHT U BNOCIEACTBUN Y
32 6bin Bupyconoruyeckn cpepctesamum MLUP nop-
TBEPXAEH dakT uHduumposaHus COVID-19, y Bcex
nMena MeCcTo KIMHMKAa MHEeBMOHuU. B kadvecTBe
KOHTPOJbHbIX YCIIOBHO 3[10PO0BbIX ObI/1I0 06CNea0BaHO
15 MegunkoB — OoBGpPOBOMLLEB CXOOHOr0 BO3PAcTa,
N3 HUX 8 HEKYPSLLMX, U 7 — KYPSILLIMX, C eXEroaHbIMm
anu3ogamun 6poHxuTa. MccnepoBaHne y OOMbHbIX
ObIfI0 BLINOMHEHO B TEYeHWe OBYX OHEN nocne nep-
BMYHOro obpallleHunsi, 4O Hayana akTMBHOW Tepanuu
natosoruu. Y 21 nauyeHta OTMEeYasioCb CHUXEHUe
HaCbILLLEHMSA KanUANSPHOM KpoBK no kucnopoay (p0.)
MeHee 95%, B ToM uncne y 8 — meHee 90%.

MPT-unccnegosaHme OIK BbINONHAAOCH BCEM Na-
umeHtam Ha MPT-ckaHepax Toshiba Titan Vantage
1,5T (Canon Medical), Ingenia 1,5 T n Ingenia Ambition
1,5T (Philips Medical), Magnetom Open (Siemens
Medical) n A3-300 (A3) B T1-, T2-B3BELLEHHbIX PEXU-
max (T1BW, T2BN), B TOM 4ucne ¢ nogasBieHUEM
curHana oT xwupa, AMPPY3MOHHO-B3BELLEHHOM,
STIR-pexumax, B akCuanbHbiX U GPOHTaNbHBIX M10-
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TaGnmua. MapameTpbl NpoTokonoB MPT, MCNONb30BaHHbIE B HACTOSLLEM MCCNEeL0BaHUM NPU BU3yann3aLmmn nopaxeHuii
nerkux npu BIM, BeizsanHon COVID-19

Table. Parameters of MRI protocols employed in this study for lung imaging in virus pneumonia induced by COVUD

CuHXpoHM3aumsa O06LLaa NPoAoIXKU-
MpoTokonbl
BpemeHHble 3anucu TENbHOCTb
" paccno: 3(:))|;euue MaTnpovLL;,'a; p:::lnﬂepbl nokasartesnu 3xo ¢ dusmuonoruyec- uccnenoBaHns
P pt I Mat _p d M NOBTPEHUSA KUMM cCUrHanamm Ha ckaHepe 1,5T
a ncrlo ggi(;i(s) n F oﬁlg))((taer:ﬂ Times of repeti- Synchronization Overall time length
ofgli ces tion and of echo of acquisition with whenusing 1,5T
physiologic sygnals scanner
AKcuanbHbIi, T1-B3B. 256 x 256 TR =500-1900 mc | C abixaHnem Oo 3muH 40 ¢
Axial T1-w 42 x 42 c™m TE=15-32 mc Breath-synchronized
AKCuanbHbI, T2-B3B. 256 x 256 TR =3000 mc C ppixaHuem, nmbo Oo3muH 40 ¢
Axial T2-w 42 x 42 c™m TE= 90 mc 3a/iepxKa OplxaHns
Breath-synchronized
or breath-holding
®dpoHTanbHbIN, T1-B3B. 256 x 392, 256 x 256; | TR=500-1900 mc 3apepxka abixaHus Jo2muH 20 ¢
Coronal T1-w 42 x 42 cm TE=15-32 mc Breath-holding
dpoHTanbHbIl, T2-B3B. | 256 x 392, 256 x 256; | TR = 3000 mc C ppixaHnem Jo2muH 30 ¢
Coronal T2-w 42 x 42 cm TE= 90 mc Breath-synchronized

METUIIMHCKAS BUBYATMBAIINSA

CKOCTSIX, C 3a[EePXKOI AbIXaHusl, Uan ¢ aBTomatmnye-
CKOW CUHXPOHM3aLMen 3anmcu ¢ ablxaHnem no coot-
BETTCBYIOLLEMY AATHUKY FPYAHON KNEeTKN. MNapameTpbl
OCHOBHbIX MPOTOKOJI0B, UCMONb30BAHHbIX AJ151 BU3Yya-
nmsaumn OrK B Hallem uccnemoBaHun, npeacTaBne-
Hbl B Tabnuue.

Y 18 naumeHTOB TaKxke ¢ noMmouibo 16-128 pag-
HbIX CNUPaJIbHbIX PEHTrEeHOBCKNX ToMorpados Philips
Brilliance (Philips Medical), Somatom Definition (Sie-
mens Medical) n KTP-64 (HM® 3nektpoH, CaHkT-
MeTtepOypr) ¢ warom 0,5-1,25 MM, C NOMHLIM OXBATOM
FPYOHON KNETKM M MOCNEenyloWeNn PEKOHCTPYKLMEN
aKcuasbHbIX 1 GPOHTANbHBIX TOMOCPE30B, C CPaBHE-
Hnem pesynbratoB MPT n CPKT uccneposanuin OTK.

Y 8 naupeHToB MPT OIK 6bina 3aTem BbINOIHEHO
NMOBTOPHO, AJ19 TOMOrpadmnyeckoro KOHTPOS KIUHN-
4eCcKoro BbI3AOPOBAEHMS. YMEPLIMNX Cpean Hawmx
nauneHToB He 6biN10 U MopdONorMyeckoro NnoaTeep-
XOEHNS COCTOSIHUSA TKaHW Nerkux He MMenoCb HU
B OQHOM Chy4ae.

CratucTnyeckuin aHanna pesynsTaToB BbIMONHSAN-
CS1 C CMNOJIb30BaHMEM NakeTa NpUKIaaHbIX NporpamMmm
Origin 6.1 (OriginLab, Texac).

Pe3ynbraTtbl

MpopomxutensHocTs nosHoro MPT-uccneposa-
Hus OFK cocTaBuna BO BCEX Cly4asix MeHee 25 MUH
(B cpegHem 21 £ 4 MyH), 4TO BeECbMa yCTynasno Obic-
Tpote CPKT OTlK, npu koTopon HWU pasy ANUTESb-
HOCTb, C YYETOM YKNaJKu naumeHTa, He bbiia 6onblue
10 muH. Bo BCex cnyyasix NofHbIA OXBAT U NONHOLEH-
Has guarHoctTuyeckass BM3yanmsaums nopaxeHHOoMn
obnacTn pocTuranacb yXe MNpu WUCMONb30BaHUMU

2020, Tom 24, Ned

T.H. pauMOHanbLHOM rpynnsl NpoTokono8 MPT opraHoBs
rPYAHOW KNeTku, KoTopas Bkjouyana B cebs T1BU
B aKcuanbHbIX cpe3ax n T2BU B akcmanbHbIX 1 GPOH-
TaNbHbIX CPe3ax, NONy4eHHbIE HA 3a4ePXKe AblIXaHWUs]
Ha BOOXe, NMMOO C CUHXPOHM3AUMEN MO AbIXaHWIO,
1 gnnnacbk MeHee 12 MuH, cuMTast BpeMs Ha yKnaaky
1 NOABbEM MaumeHTa nocne nccnefosaHus. Hu pasy
He Obino cnyyas, korga MPT OIK 66110 661 He 3aBep-
LUEHO MO CYOBLEKTUBHBIM MPUYMHAM HEBO3MOXHOCTU
COXPaHSATb MOJIOXEHNE JleXa, BbIMOMHATL KOMaHAbl
Ha KpaTKylo 3aAepXKy OblXaHUS 1 NOA0OHbLIM.

B Hopme, y o6cnegoBaHHbIX 6€3 matonorum ner-
KUX, HE KYPUBLUMX, MNApPEHXMMa Nerknx BuU3yannau-
poBanacb kak anddy3Ho-ogHOpoaHas 061acTb C Co-
XPaHHOM BO3OYLIHOCTbIO W MUHUMaNbHON [0Nein
WHTEPCTULMANBHOINO U COCYAUCTOr0 NPOCTPaHCTBA,
©e3 Npu3HaKoB y310BOWN U anddysHo-nHGUnbLTpa-
TWUBHOW natonorun, 6e3 Hannuna XnaKocTu B Nie.-
panbHbIX KapMaHax, Apuv OTCYTCTBMM pacLUMpeHus
N CMELLEHNs NULLEBOAA N HOPMasbHbIX COCYAMUCTbLIX
N BO3OYXOHOCHbIX CTYPKTYP CPeAoCTeEHMs U cobCT-
BEHHO cepaLa v cepaeyHon cyMku (puc. 1 a-r).

Y 06cnenoBaHHbIX-KYPUIIbLLWMKOB, HEOAHOKPATHO
NepeHOCUBLLMX BPOHXManbHbIE BOCNANNTENbHbIE 3a-
6oneraHus, neroyHom pucyHok MPT Ol'K okasbiBancs
HEe3HaunTEeNbHO YCUIEH B JOPCallbHbIX y4acTkax 060-
X NErknx, HO MPU 3TOM HapPyLUEHUS BO3OYLIHOCTU
N VHTEPCTUUMANbHbIE 3KCCYOATUBHBLIE U3MEHEHUs
OTCYTCTBBOBaNM (puc. 2).

B Tpex cnyyasx Mbl HabntoaanM oTCyTCTBUE KaKMX
nmbo naTtonormyeckux nameHeHuin MPT KapTuHbI
nerkmx Ha T1BW npn MyHMManbHbIX (COMHUTESbHBIX)
MEJIKOOYaroBbIX HEOOHOPOAHOCTSX W300paxeHus
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Ha T2BW npyv MOBTOPHbLIX MONOXUTENbHbIX TecTax
MLP Ha COVID-19 y knnMHMYECKN aCUMNTOMHbIX Na-
LUMEHTOB, Kak npeacTtaBfneHo Ha puc. 3. Bce Tpoe
Oblny MoNoAbIMU NtoabMU [0 35 neT, cnopTCMeHamMu.

B ocTpoin dhase 3aboneBaHUs HapyLLEHUS Neroy-
HOM BEHTUNSAUMN WU MHTEPCTULMANbHbIE SKCCyaa-
TVBHbIE U3MEHEHMS, COCTaBnsLme mopdonornye-
CKYyl0 OCHOBY NopaxeHus nerkmux npu COVID-19 [2]
BM3YanM3npoBaNnCh Kak 1okanbHOE, COOTBETCTBYIO-
LLlee pacrnonoXeHUIO N xapakTepy (cybcermeHTap-
HOe, CerMeHTapHoe, MOJIMCErMeHTapHoe) naToso-
rmyeckoro odvara ycunexHme kak T1BW, tak n T2BWU,
Kak MOXHO BMOETb Ha puc.4-6.

MPT Ol'K obecneuunna Bu3yannsaumo natonorum
NEerknx BO BCEX Cllyyasix, B 4aCTHOCTW, O4aroBble
cybcerMeHTapHble nopaxeHus pasmepamu bonee
15 MM BM3yann3npoBanncb BO BCEX Cly4yasix OOHOB-
pemeHHo cpeacteamu MPT n CPKT OlK. lMpwun atom
NPOTSAXEHHOCTb MNaToNorm4yeckoro ovara Ha MPT
n3obpaxeHnn B T2BW Obina Heckonbko Oofiblue,
yeMm Ha CPKT-ckaHe. TvnuyHble NpUMepbl COOTHO-
LEeHUs BU3YaslbHON KapTWHbI NopaxeHns nerkux Bl
COVID-19 npeacTaBneH Ha puc. 7, 8, a pe3ynbrathbl
KOPPENsLMOHHOIO aHanMsa pa3MepoB MNaTosioru-
yeckmx o4aroB Ha n3obpaxenunsax CPKT n MPT OrK -
Ha puc. 9.

Puc. 1. Kaptuna T1BU n T2B/ MPT OI'K y 3gopoBoit 06cnenoBaHHoN 6e3 aHaMHe3a KypeHuWsi 1 BOCNaNMTENbHbIX Nopaxe-
HWIA Nerknx n GPoHxXManbHOM cucteMsl. Ha MomeHT nceneposanusa pO, = 99%. BepxHuii psg — akcranbHble TOMOrpamMMbl,
HVXXHWIA paf, — TOMOrpammbl B pPOHTaNIbHOM nnockoctu. a, B — MPT OFK B T1BU; 6, r — B T2BU.

Fig. 1. The picture of T1-w and T2-w MRI of chest in a healthy lady without a history of smoking and inflammatory lesions
of the lungs and bronchial system. At the time of the study, pO, = 99%. The upper row -axial tomograms, the lower row-
tomograms in the frontal plane. a, B - T1-w MRI of the chest; 6, r — T2-w MRI.
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Puc. 2. T1BU (a) n T2BW c nogaBneHnemM curHana ot XupoBoi TkaHu (6) MPT OTK y knnuHu4ecky 300p0BOro nauyeHTa
¢ MNUP-noaTBepxaeHHbIM OTcyTCcTBMEM 3apaxeHus COVID-19, apantensHo, 6onee 15 net, kypsuwero 6onee 5 curapet
B AieHb. OBpallaeT BHUMaHWE YCUNIEHUE NIEFOYHOI0 PUCYHKA B LOPCalibHbIX yHacTkax 060umx nerkux. Ha MomeHT nccneposa-
Husa pO, = 98%.

Fig. 2. T1-w (a) and T2-w with suppression of the signal from fat (6) MRI of the chest in a clinically healthy patient with PCR-
confirmed absence of COVID-19 infection, for a long time, more than 15 years,smoking more than 5 cigarettes a day.
Attention is drawn to the strengthening of the pulmonary pattern in the dorsal areas of both lungs. At the time of the study,
pO, =98%.

Cardio, Tomsk

\ horax

Puc. 3. KapTuHa akcranbHbIx TOMorpaduyeckmx cpedoB MPT-uccnenosanus 8 T1IBU (a) n T2BU (6) y knnHnyeckn 6eccum-
NTOMHOrO Monoaoro obcnemosaHHoro ¢ TMUP-noatBepxaeHHbIM nHouumpoBaHnem COVID-19. Ha T1BW MPT (a) -
6e3 Buammoin natonorun. Ha T2BYM MPT — npu3Haky MUHUMAabHOIMO MESKO04YaroBoro (Bce MeHee 12 MM) u nepu-
OGPOHXMaNbLHOro ycuneHus nsobpaxeHust. Ha MomeHT nccnegosanus pO, = 98%.

Fig. 3. The picture of axial tomographic slices of the MRI study in T1-w (a) and T2-w (6) in a clinically asymptomatic
young subject with PCR - confirmed COVID-19 infection. On T1-w MRI (a) — without visible pathology. On T2-w MRI-signs
of minimal fine-focal (less than 12 mm) and peribronchial infiltration. At the time of the study, pO, = 98%.

MEJUIUHCKAS BIBYATHBALAT 2020, ron 24, Ned
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Puc. 4. Kaptuna MPT opraHos rpyznHoii knetku B T1IBU (a, B) n T2-BU (6, 1) B akCuanbHbIX (BEPXHUIA PSia) U GPOHTaNbHbIX
(HVMXHWI psp) cpesax, Y NauveHTa ¢ KpaTKOCPOYHbIM — B TEYEHME ABYX CYTOK — NOABEMOM Temnepartypbl Tena fo 38,2 °C
n NUP-noaTBepxaeHHbIM 3apaxeHneM COVID. Menkoo4yaroBble MHOXECTBEHHbIE yHaCTKM MO TUMy “MaTtoBOro crekna”,
NPEeNMYLLECTBEHHO B MPABOM JIEMKOM, C CYMapHbIM (MO JIEBOMY 1 NMPaABOMY JIErKOMY) BOB/IEHYEHMEM A0 5% 06bema Nnerkux.
Ha momeHT nccneposanus pO, = 98%.

Fig. 4. MRI of the chest organs in T1-w (a, B) and T2-w (0, r) in axial (upper row) and frontal (lower row) sections, in a patient
with a short — term — within two days - rise in body temperature to 38.2 °C and PCR-confirmed COVID-19 infection. Small-
focal multiple areas of the “frosted glass” type, mainly in the right lung, with total (left and right lung) involvement of up to 5%
of the lung volume. At the time of the study, pO, = 98%.
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Puc. 5. Kaptusa MPT OF'K 8 T1BU (a, B) u T2BU (6, r) B akcuasnbHbIX (BEPXHUI psif) 1 GPOHTaNbHBIX (HYUXXHWUIA psif) cpesax
npy COVID-nopaxeHun nerkmux ¢ BoBnedeHnem o 25-28% obbema nerkux, npu pacyeTte no akcuanbHeiM T1BU MPT.
Ha momeHT o6cnepoBaHus codetaHme runeptepmun — oo 39,3 °C, n CHUXEHUS HacbILLeHns KpoBu no kucnopony pO,
0o 91%.

Fig. 5. MRl picture of chest in T1-w (a, B) and T2-w (0, r) in axial (upper row) and frontal (lower row) sections in COVID-lung
lesions involving up to 25-28% of lung volume, when calculated using axial T1-w MRI. At the time of examination, the
combination of hyperthermia up to 39.3 °C, and a decrease in blood oxygen saturation pO, down to 91%.
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Puc 6. CpaBHuTenbHas kapTuHa nopaxeHus nerkux npu COVID-19, npu Bmusyanusdauum T2BU MPT (a) n CPKT (6).
MopaxeHue ¢ BoBneveHnem 1o 21% obwema no T2BN MPT n o 17% no CPKT.

Fig. 6. Comparative picture of lung lesion in COVID-19, when visualizing T2-w MRI (a) and chest CT (6). Lesion involving up
to 21% of the volume on T2-w MRI and up to 17% on CT.

Puc. 7. CpaBHeHune akcuasbHbIx ToMmorpaduyeckmx cpedos T1BW MPT (a) n CPKT(6) opraHoB rpyaHOI KNeTky naumeHTa
C OBYCTOPOHHEN MonncermMeHTapHon nHeesmoHmer 1 MUP-noaTeepxaeHHbIM 3apaxeHnem supycom COVID-19. Xopouio
BWOHbI aHATOMUYECKN BIM3KNE, HO HE KOHIPY3HTHBIE O4ary MHEBMOHWU B 3a4HUX OTAENAxX 060UX IErkMX, Mpu 3TOM BU3ya-
NM3npyemblii 06bem naToniornyeckoro npouecca Ha MPT-n3obpaxeHunn 3ameTHo 6onblue, Yyem Ha CPKT (no 16,2% npoTtus
11,7%).

Fig. 7. Comparison of axial tomographic sections of T1-w MRI (a) and CT (6) of the chest organs of a patient with bilateral
polysegmental pneumonia and PCR-confirmed infection with the COVID-19 virus. Anatomically close, but not congruent, foci
of pneumonia in the posterior parts of both lungs are clearly visible, while the visualized volume of the pathological process
on the MRI image is noticeably larger than on the CT (up to 16.2% vs. 11.7%).
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Puc. 8. ToT XXe nauneHT, 4TO 1 Ha puC. 7, CpaBHeHNe GPOoHTasbHBLIX TOMorpaduyeckux cpesos T2-BY MPT (a) n CPKT (0).
®poHTanbHble cpes3bl 3aJHNX OTAENIOB NIErkMX, Ha YPOBHE CEPEeAVHbl Ten NMO3BOHKOB MPYAHOro OTAefia NMO3BOHOYHMKA.
XOpoLWo BUAHLI 04ary NHEBMOHMM, 0ObLEM MaToN0rnMyeckoro npouecca Ha MPT-n3obpaxeHnn 3amMeTHO 6oblUe YeM Ha

CPKT.

Fig. 8. The same patient as in Fig. 7, comparison of frontal tomographic sections of T2-w MRI (a) and CT (6). Frontal slices
of the posterior parts of the lungs, at the level of the mid of vertebral bodies of the thoracic spine. Foci of pneumonia are
clearly visible, the volume of the pathological process on the MRI image is noticeably larger than on the CT.
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Puc. 9. Koppenaums 06beMOB 04aroB NOpPaxeHnst Napex-
XUMbI NErkux, onpeaeneHHbix no gaHHeiM CPKT 1 no T1BA
MPT B akcumanbHblX NACKOCTSAX. [MpencrtaBneHbl cnydaun
C BPEMEHEM MeXIy WCCNefOBaHMSMU MeEHee nonytopa
CYTOK.

Fig. 9. Correlation of volumes of foci of lung parenchymal
lesions determined by CT data and T1-w MRI in axial planes.
Only cases with a time between studies of less than one
and a half days are employed.

2020, Tom 24, Ned

Mpu 3TOM pe3ynbTaTthl ABYX METOAO0B Obl/Iv TECHO
CBSI3aHbl 1 KOPPENALMS padMepOoB 30HbI MOPaXeHUs
1 BbIYMCNEHHOro 06bema NopaeHHoM TKaHN Nerko-
ro mexay CPKT u MPT OlK coctasuna r = 0,95
(p < 0,001), kak NnpeacTaBneHo Ha puc. 9. BennumHbl
oO6bema nopaxeHHoM TkaHn B T1- n T2- B3BELLEHHOM
n3o0bpaxeHnn mexay coboi mMpu MeXrpynnoBOM
CPaBHEHWM He Pas3nmMyannchb 1 KOPPENMPOBANN CUMb-
HO 1 AOCTOBEPHO, B yacTHocTU I = 0,985 (p < 0,001).

Takum obpasom, MPT OlK nossonsna Buaya-
NM3NPOBaTb MopaxeHue Nerkux B MosHOM oObeme
N B ONTMMaNnbHOW MOCNenoBaTeNbHOCTU BKOYana
B cebs T1BV n T2BU (c nopaBneHnem curHana xuvpa)
NPOTOKObI, C CUHXPOHU3AUMEN NO AbIXaHMIO B aKCU-
aNbHbIX NIOCKOCTSX, a Takke T2-B3B. B GPOHTaSIbHbIX
MJIOCKOCTAX C 334ePXKOW ObIXaHUSA (OJNTENIbHOCTb
3agepxkn 8 c¢), s3aHMmana meHee 12 muH. “lpoTo-
KOJIOM BblOOpa” — MMHMMaJsbHbIM, 0Oecrne4yBaBLINM
BM3yanuaaumio Hannuuns Bl n oueHky o6bema nopa-
XeHusi, 6bi1 T2-B3B. MPOTOKOJ C CUMHXPOHMU3aALMEN
Nno ObIXaHWIO, UAN C 3a4EPXKOWN ObIXaHus, B akCu-
aNbHbIX MIOCKOCTAX, KOTOPLIA MO3BONSA OTBETUTb
Ha OCHOBHblE AMArHOCTUYECKME BOMPOCHI Oaxe
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B OOMHOYKY, Ha ciy4dain ecnuy 6bl UccnegoBaHme Obiio
npepBaHo 13-3a HEBO3MOXHOCTU NaumeHTa ero Npo-
nonxatb.

MPT B anody3MoHHO-B3BELLEHHOM PEXUME TakK-
Xe nokasana B LLeJIOM yA0BIETBOPUTESIbHbIE PE3Yib-
TaTbl B BbisBneHnn COVID-nopaxeHus nerkmx, ¢ 4yB-
cTBuTeNbHOCTLIO 81% (38/47) oTHOCUTENbHO CPKT.
TUNWYHBIN NpUMEpP UCCNefoBaHUS C XOPOLIO BUAMU-
MO BU3yasin3aumen NopPaxeHUs JIErO4YHOM TKaHU
Ha T1- n T2-B3BELIEHHOM UCCNEA0BaHUN N HA ANGD-
¢y3noHHo-B3BeweHHOM (b = 800) mMoxHO BuAETb
Ha puc. 10. OgHako NPOAOMKXUTENBHOCTb ANdPY3u-

Cardio, Tomzak

OHHO-B3BELLEHHOI0 MCCNEAOBaHMS BO BCEX CIyyasix
Obina 6onee 6 MyH, 6onee YeM BOBOE OONblUE BCEX
apyrux npotokonos MPT-uccnenoBaHns BMECTE B3si-
Tbix. O6beM NNeBPasIbHOrO BbINOTA, BUAUMBIVA MPU Mo-
moLum T2BW, Bo BCex cnyyasx He npesbian 100 mi.

MNpu NPOCNEKTMBHOM HabMIOAEHUN Yy 8 NALMEHTOB
¢ COVID-19, MPT OIK nossosuna BO BCEX Chyvasix
[okasatenbHO BU3yanM3npoBaTb MPOLLECC BbI3OO-
POBNEHNS, C YMEHBLLUEHNEM UV MOJHBIM PEFPECCOM
KOMMOHEeHTa aKccydaumn. TUAWYHBIA NpUMep noso-
XUTENbHOW ANHaAMUKK — pemuccum npu B, Bbi3BaH-
Hon COVID-19, moxHO B1aeTb Ha puc. 11.

LATTID, 10T

Puc.10. TunuyHblil cnyyai COOTHOLLEHUS M306paxKeHNUs
NMHEBMOHMYECKOr0 o4ara nopaxeHus — B 3aHUX OTaenax
nesoro nerkoro, npy MPT OlK y naupeHTa ¢ NHEBMOHMEN
1 nonoxwuTensHol npoboii Ha COVID-19, B pexumax T1BU
(a), T2BU (6) n B AndPY3MOHHO-B3BELLEHHOM pPeXnMe
¢ ¢paktopom b =800 (B). MOXHO BMIETH NydLLEe paspeLle-
HVME MO WMHTEHCMBHOCTW U GOfiee MPOTSXKEHHYID 06nacTb
NopaxeHus, BU3yann3nMpPOBaHHyl0 C nomowbio T1BU,
Hexenn yem T2BU MPT n anddy3moHHO-B3BELLEHHBIN
pexmm.

Fig. 10. A typical case of correlation between images of
pneumonic lesion in the posterior region of left lung, chest
MRI in a patient with pneumonia and positive COVID-19
test, in modes T1-w (a), T2-w (6) and diffusion-weighted
with factor b = 800 (B). You can see the best resolution in
intensity and more extensive involved area, visualized using
T1-w than T2-w MRI and diffusion-weighted mode.
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Puc.11. MPT OI'K B npOCneKTMBHOM KOHTPOJIE COCTOSIHUS
NerkMx B AMHAMUKE neyYeHuUs MauMeHTKM C MaCCUBHOW
[BYCTOPOHHEN NONNCEerMeHTapHOm NHEBMOHMEN, BbI3BAH-
Ho COVID-19 (noateepxpaeHo MUP). CpaBHeHre kapTu-
Hbl akcuanbHbIX cpe3oB MP-Tomorpamm rpyaHonm Knetku
Ha YPOBHE HMXHUX NErOYHbIX BEH — Npeacepauii, B T1BU —
BEPXHUI psaa, n B T2BU — HUXHMIA papg; NpeacTaBnieHbl
n3obpaxeHns B MOMEHT pasrapa 3abosieBaHus (Temnepa-
Typa tena 39,2 °C, pO, = 92%, 06beM NopaxeHHON TKaHu
no 23-27% obbema nerkux) — a, B, 1 cnycta 11 gHei
(Temnepatypa Tena 36,8 °C, pO, = 98%, 06beM nopaxeH-
HOIn TkaHu MeHee 5% obbema nerkux) — 6, r. O4eBMaeH
BbIP@XEHHBIN PEerpecc, NpakTU4eckn NnosHOe UCYE3HOBe-
HVE NPU3HAKOB NOPAXEHUS NErKnX.

Fig. 11. MRI of chest in prospective monitoring of lungs
in the follow-up of treatment of a patient with massive
bilateral polysegmental pneumonia caused by COVID-19
(confirmed by PCR). Comparison of the picture of axial
sections of chest MRI at the level of the lower pulmonary
veins — atrii, in T1-w mode in the upper row, and in T2-w
mode in lower row; images are presented at the top of

disease (body temperature 39.2 °C, pO, = 92%, the volume of affected tissue up to 23-27% of the lung volume) - a, B, and
in 11 days later (body temperature 36.8 °C, pO, = 98%, the volume of affected tissue less than 5% of the lung volume) - 6, r.
Prominent regression is evident, with almost complete disappearance of signs of lung damage.

O6cyxaeHune

PaHee, euwe B Havane 2000 r. oaMH 13 aBTOPOB
aToit pabotbl (HBH) Ha 06WMPHOM KINHUYECKOM
maTtepuane chopmMynmposan 3aknoyeHme, 4to MPT
SIBUTCS Hanbonee afeKkBaTHbIM CPeACTBOM MPOCMeK-
TUBHOIO KOHTPOJIS COCTOSIHUS NETKMX MPU LUMPOKOM
kpyre 3abonesanHuii [10, 11]. 3To BNoOSIHE yOoeanTesb-
HO ObIIO MOATBEPXIAEHO MO3XE B CllyYae UCMOob30-
BaHna MPT gns anarHOCTUKKN 1 KOHTPOns 3addekTmB-
HOCTWU Tepanuu paka nerkoro [12-15]. [nsa cnyyas
NMHEBMOHWNIA PA3fINYHOro, B TOM YMUCNE U BUPYCHOrO
reHe3a, MPT OI'K okasanacb B LeIOM He ycTynato-
wen CPKT no gnarHoCTUYECKMM nokasaTensam, 1 no-
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3BONISIET aEeKBATHO OLLEHUTb CTEMNEeHb BOBMEYEHUS
TKaHW IEFKOro B BOCMaNUTENbHbIM npouecc, andbde-
peHuMpoBaTthb C apyrumm nopaxenusamu [7, 10, 16].
B cnoxwuBluericsa counanbHO — MEOULMHCKON cuTya-
UMM NocnefHux mMecsiueB Obliv OnybMKOBaHbI PSf,
noabopok KanHudeckux HabnogeHnin MPT OFK npwu
COVID-cBsi3aHHbIX NMHEBMOHUSAX [7-9]. Mpu 3atom
OblI0O OTMEYEeHO, 4TO, Heckonbko ycTtynas CPKT
B nepBuyHOM amarHocTtuke Bll, B nepBylo oyepenp
3a cyeT 6onblInX BpeMeHHbIx 3aTpaT, MPT OlK tem
He MeHee MMeeT NPUHUMNMAaNbHble NpenMyLLecTsa
B NMPOCMNEKTUBHOM HabIOAEHUN 32 CHET OTCYTCTBUS
nyyeBol Harpyasku [9]. Bcnepn 3a Hawmmu nybnunka-
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LUMSIMW HEMELUKNE aBTOPbl HA OOVNHOYHBIX AEMOHCTPA-
TUBHbIX C/lydyasx MOATBEPAWNN LENecoobpasHoCTb
MCMNoNb30BaHUS HN3KO- 1 cpeaHenonbHo MPT OrK
npu COVID-19 [17].

Haww pesynstatbl 30ecb nokasbiBatoT, 4to MPT
OlK saBnsieTcs BNonHe agekBaTHOWM METOAMKOWN nep-
BMYHOIO BbISIBIEHUS U MPOCMNEKTUBHOM OLLEHKWU Mpu
Takol CEerofHs B BbICLUEN CTEMEHM COUManbHO-Bax-
HOW NaTonoruu, kak nopaxexus nerkux npy COVID-19.
CywectBeHHbIM HepoctatkoM MPT OFK sansetcs
[OBOJIBHO 3HAUMTENIbHOE BPEMS Ha WCCNefoBaHue,
Kak yXe OTMeyanocb Bbilwe. [103TOMYy HepasymMHO
nblTatbcs nosnunoHuporate MPT OI'K kak meton —
npsMmont koHkypeHT CPKT OlK. BeposiTHO moaTomy
B 3apybexHon npaktuke ¢okyc npumeHeHus MPT
npu COVID-19 cocpenotoyeH Ha BbISIBAEHUM MOCT-
KOBUAHbIX MunokapauToB [18-20] 1 Mukpoumpkyns-
TOPHbIX NLLEMUYECKNX NOopaxeHuin moara [21].

Ho B TO xe BpeMs CTOJIb e HeOOOCHOBaHHO Mbl-
TaTbCs COBEPLUEHHO MIHOPUPOBATb BO3MOXHOCTU
MPT OlK B Tex cny4yasix, Korga npOCHEKTUBHbIN
aHann3 COCTOSAHWUS NIEerknx HeobxoaMm MHOrOKpaTHO,
B NMEPBYIO 04Yepeab A5 KOPPEKLMN NIeHEHS U NINKBU-
Jaummn pUCKOB BO3MOXHbIX OCJIOXHEHUA. BaxHO, 4yTo
cpeau Hawwmx obcnenoBaHHbIX Mbl HU pasy He BCTpe-
TMNM cnyvas, korga Obl matosnorus Obina Bu3yanu-
3uposaHa cpeacteamun CPKT, a MPT okazanacb Obl
6eccunbHa 1 HemHdopmaTUBHA.

OnarHoctunyeckne ceonctesa MPT OK v B uenom,
N B YaCTHOM [@HHOM CJly4ae AMarHOCTUKN BUPYCHbIX
nHeBMoHun npu COVID-19, cMoryT ObiTb 3aMeTHO
YIy4lIEHbl YXXe B HeJanbHEEe BPeMS 3a CYET paspa-
60TKM 1 ONTUMU3ALMN CMELNANN3NPOBAHHBIX NPOTO-
konoB MPT-BuM3yanusaumm CTPYKTYpP FPYOHON KNETKM
C MPOCTPAHCTBEHHOW TOJLUMHON cpe3a B 2-3 MM,
a BO3MOXHO M MEHbLLE, Ha 4YTO MPsIMO yKa3blBanoCh
KaK pa3 nepep, Ha4yasoM pa3BepHyBLLENCS annaemMmm
COVID-19 [14, 15].

Ocoboe 3HayeHne MmeeT Takke onddepeHuma-
UM MHTEPCTULMANBHOMO U BHYTPUAIbBEONSPHOIO
KOMMOHEHTOB 3KCCYAATMBHBIX NMaTONOrMHY4eCcKmX npo-
LeCCOB Mpu BOCMaNEHUM B JIEFOYHOW TKaHu [22],
a He TOJIbKO KOHCTaTaLMsl ee NaToNornMyeckoin o6soa-
HEHHOCTU, cTada 1 3aTemM GOPMMPOBAHUS 04aroBOro
$unbposza. YumTbiBas, 410 B dopmumpoBaHne MPT-
N3006paxeHnii Nerknx CBOI BKNa BHOCAT HE eQUHCT-
BEHHbI NapaMeTP PEHTIEHOBCKOW MIOTHOCTW TKaHW,
kak npu CPKT, a uenvin psg — cTeneHb ruaparaumm
TK@HW, HaanuuMe cTas3a KPOBU U/Mnn CBOOOAHBIX
NPOAYyKTOB pacnaga remornobuHa, dopmupoBaHme
¢dunbpo3a B McxoOe MEPEeHEeCEeHHOro BOCMaeHus,
NpeacTaBnseTCs JIOrMYHbIM, YTO Y HaLUWX NALMEHTOB
00BbEM 30HbI NopaxeHua Ha MPT-ckaHax Obin 60/b-
we, yem Ha CPKT-n3zobpaxeHusix (cMm. puc. 8, 9) Ha
10-15%, B nepByto o4epenp Ha T2BU.

BeposTHO, HaaexHoe peleHne npobnemsl and-
depeHumaunm MHTEPCTULMANBLHOIO U BHYTpUasnbBe-
ONIIPHOIO KOMMOHEHTOB 3KCCYOATUBHbLIX MATOJIOMM-
4eCKMX MPOLECCOB BO3MOXHO Ha MyTaX COYeTaHus
yXe pa3paboTaHHbix MeToank MPT nerkux n anpo-
OupyemMoin cerogHs uHranauuoHHon MPT nerkmx
C MEenKkoAMCNepCHbIMM adpo30NsMK napamMarHe-
TMKOB, KOTOpPbIE BMPSAMYIO NO3BOMAN Obl KOHTPAC-
TMPOBATb BEHTUINPYEMBbIA 0OLEM JIEFrOYHOW NapeH-
XUMBI.

PaHee coobLanocb 0 NPUHLMMNMANBHOM BO3MOX-
HOCTV BM3yanv3aumn AbixaTeflbHoro oobema nerkmx
C NOMOLLIbIO MapaMarHnTHbIX ra3oobpa3HbiXx CMeceit
¢Topa [23]. OgHako, NOCKONbKY MOMy4YeEHME a3p030-
Nnen nerkux Ha ocHose komnnekcos ATIA ¢ paanoHy-
Knngamm 1 napamMarHeTMkaMm HecpaBHUMO MNPOLLE
[5, 6], npakTMyeckoe BHeApPEeHMEe BEHTUNSALMOHHOW
MPT OIFK ¢ aspo30/9Mu 0BbI4HbIX NMapamMarHUTHbIX
KOHTPACTHbIX MPenapaToB MOXET oka3aTbecs ObicTpee
N OocTynHee. Pa3paboTka 3TOW TEXHONOrMM Hamu
3aBepllaeTcs M B BGnamxaillee BPeEMS OHa Takxke
OyaeT npencTaBfieHa kak GyHKLMOHaIbHOe A0MNOoJIHEe-
Hue K aHatoMmu4deckon CPKT nnn MPT-Buayanusaumm
rPYOHON KNETKU.

OpHako yXe [OCTUTHYTbIE Pe3dynbTaThl UCMbITAHUS
BO3MOXHocTern MPT OIK ans nepBuYHOM AmarHoc-
TUKM WU NPOCMNEKTUBHOM OLLEHKM MNPU BUPYCHbIX MHEB-
MOHUSIX MO3BONSAIOT YBEPEHHO YTBEPXAATb, YTO 3TOT
MeTo[, SIBNSeTCS HaOeXHbIM, HETPYOHbIM N Heobpe-
MEHUTENbHbIM 0151 NaUMeHTa B BbIMNOJIHEHUM, U BbICO-
KOOOCTOBEPHO KOPPENUPYIOWMM C METOAOM CTaH-
hapTta npu BUPYCHbIX NHeMoHusax — CPKT OrK, Ho
ycTynawwmum en no OJNTEeNbHOCTU BbINOSHEHMS
npouenypbl. ATO NOATBEPXAAET LLenecoobpa3HOCTb
ncnonb3osanust MPT OIK npu BUPYCHBIX MHEBMOHU-
X KaK AOMONHUTENIbHOMO METOAA, OCOOEHHO MpU He-
00X0OMMOCTU MOBTOPHbIX MHOFOKPATHbLIX KOHTPOJIb-
HbIX WUCCNEAOBAHUM, UAN KakK KOMMOHEHT apceHana
NCCNeoBaTeNbCKUX KITMHUYECKMUX TEXHONOMNIA, Kpan-
He BaXKHbIX B COBPEMEHHbIX MCCNeA0BaHUAX naTodu-
310N0M MY BUPYCHbIX MHEBMOHMI 1 B 00 bEKTUBM3ALLMMN
pPEe3ysbTaToB Pa3INYHbIX METOA0B UX JIEYEHMS.

3aknoyeHue

MPT opraHoB rpyoHOW KIETKN C AblXaTesbHOMN
CUHXPOHU3ALMEN MU C 33AEPXKKON ObIXaHNS MOXET
MCNOJIb30BaTbCA AN PaHHEN ANarHOoCTUKM BOCnanu-
TenbHbIX nopaxeHui nerkux npu COVID-BMPYCHbIX
NMHEBMOHMSX U UX MNOCNEOyOLEM MNPOCNEKTUBHOM
KOHTPOJE, KaK MPY HOPMAJIbHBIX, TakK U NPU CHUXEH-
HbIX MoKa3aTesnsiX HacbIWEHUS KPOBWU KUCIOPOAOM,
He COMpoBOXOAETCH JIy4eBOW HArpy3kOn 1 BbICOKO-
[OCTOBEPHO KoppenupyeT ¢ pesynbratamm CPKT
rPY4HON KNETKM Kak COBPEMEHHOrO CTaHaapTa guar-
HOCTUKM MHEBMOHUI.

MEDICAL VISUALIZATION 2020, V. 24 , N4




10.

11.

12.

OPUTUHAJIBHOE UCCJIENOBAHUE | ORIGINAL ARTICLE

Cnucok nutepartypbl

YyuanuH A.T. MNMHeBMmoHnn-2020. MockoBckasi MeauumvHa.
2020; S2 (36): 12-13.

MepwwuHa E.C., YepHsies A.J1., CamcoHoBa M.B.,
Bapsicun B.B., Omaposa X.P., Mepewwnsannos C.O.,
BepexHaa 3.9., MapwwuH B.B., Muxainmyernko K.lO.,
LLwnnoea A.C., Wekounxun O.10., M'mnapos M.IO. Cono-
CTaB/IEHNE PEHTreHOI0rM4Yeckon 1n natomopdonormye-
CKOW KapTWHbl nerkux y nauweHtoB ¢ COVID-19.
MeavunHckas Busyanmsaums. 2020; 24 (3): 37-53.
https://doi.org/10.24835/1607-0763-2020-3-37-53
MatkeBuy E.WN., CununupiH B.E., 3ennkman M.WU., Kpyun-
HUH C.A., MBaHoB M.B. OCHOBHbIE HanpaBieHUS CHUXE-
HUS 0,03bl 061yYEeHNS MALMEHTOB NPY KOMMbIOTEPHON TO-
Morpadun. PoCCUIACKNI 9EKTPOHHbIN XYPHas J1y4eBOui
anarHoctukm. 2018; 8 (3): 60-73.
http://dx.doi.org/10.21569/2222-7415-2018-8-3-60-73
Ctpokosa J1.A., Eropos E.}O. OnbIT npoBeaeHus ynsTpas-
BYKOBOIO WCCNEeAoBaHUS Nerkux npuv BHEOOSbHUYHOM
nHeBmoHun COVID-19. Jlyuesasi auarHocTvika v Tepanusi.
2020; 11 (2): 99-106. http://dx.doi.org/10.22328/2079-
5343-2020-11-2-99-106.

Jnwmanos 10.6., KpusoHoros H.I., Areesa T.C. K Bo-
npocy o0 ny4eBon aAnddepeHLpPoBKE CUHAPOMO-CXOLHOW
naTonorum nerknx. BoamoXxHocTn Ucnosb30BaHUS BEHTU-
NAUMOHHO-NEePdY3NOHHOM cumHTUrpadun. Jlysesas anar-
Hoctuka v Tepanums. 2010; 2 (1): 4-11.

KpueoHoros H.I., Areesa T.C., MwuwyctuHa E.JI.,
Oybonenosa A.B., OembsiHeHko H.1O., Ay6onenos E.J1.
NHTerpanbHble N permoHapHbie nokasateny BeHTUNaum-
OHHO-NEePdY3NOHHONM MYSIbBMOHOCUMHTUIpadun y 300p0-
BbIX nunL. COBPEMEHHbIE HayKOEMKMEe TEeXHOJI0Mu.
2008; 3: 15-17.

Ycos B.10., HyoHoB H.B., UrhateHko "A., ®ucenko A.10.,
l'ynsee B.M., Mapuukuin C.B., KanwoxuH B.B.,
JNlykbsiHeHok .M. OugeHka nopaxeHusi nerkux npu BHe-
BOO0SIbHNYHBIX MHEBMOHUAX MO AAHHbIM MarHMTHO-Pe30-
HaHCHOM TOMorpadum npu MNEepPBUYHON ANArHOCTUKE
1 B xone nevenuns. MeauvumHckasi Busyanmsaums. 2020;
24 (2): 63-77. https://doi.org/10.24835/1607-0763-
2020-2-63-77

Llopnes A.3., Mewkos A.B., Turonaes [.A., Kyunes 3.0.,
Anues P.X., LWap6y3os A.A. MpumeHeHne MPT nerkux npu
COVID-19 vHdbekumnn. JlyyeBas amarHocTvka v tepanusl.
2020; 11 (2): 49-57. http://dx.doi.org/10.22328/2079-
5343-2020-11-2-49-57 .

JNecHsk B.H., )Xypasnesa B.A., ABepbsiHoB A.B. Bo3mox-
HOCTU MarHUTHO-PEe30HaHCHOW ToMorpadun B OnarHo-
cTuke nopaxeHun nerkmx npu COVID-19. KnuHnyeckas
npaktyka. 2020; 11 (2): 51-59. https://doi.org/10.17816/
clinpract34843

lamosa E.B., HyagHoB H.B. MarHntHo-pe3oHaHCHas avar-
HOCTMKA BOCMaNMTeNbHbIX 3aboneBaHuii nerkux. Meau-
umHckas Budyanmsaumsi. 2006; 10 (5): 88-94.

lfamosa E.B., HyaoHos H.B.BoamoxHoctn MPT B andde-
PEeHuManbHOM AnarHoCTnke nepndepmnyeckoro paka ner-
KOrou BOCNannTeNbHbIX U3MEeHEeHWU. BeCTHUK PeHTreHo-
norvm v paanonoruu. 2006; 4: 19-23.

Ycos B.1O., benaHuH M.J1., BeanenkuH A.U., Bopoant O.10.,
®unumonoB B.[. MapamMarHutHoe KOHTPacTUpOBaHMe
OnyxoneBbIX MopaxeHui nerkux MeHtamanrom 1,0 M
B 9KCMEpPUMEHTE. YKpaiHCbKui paniosioriyHui XypHail.
2010; 18 (3): 359-366.

MEIVIIMHCKAS BUSVATTUBALIAS 2020, rom 24, Ned

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

NykbsHEHOK M1.U., Yco B.1O., Konomuen, C.A., Mouyna O.B.,
Mwunnep C.B. BO3MOXHOCT/ MarHUTHO-PE30HAHCHOW TO-
Morpacdum ¢ KOHTPACcTMpPOBaHMEM B AMArHOCTUKE paka
nerkoro. MexayHaponaHbivi XypHas npuknaaHbix N QyH-
AameHTasbHbix nccnegosaHuii. 2014; (11-3): 455-459.
Kotnapos MN.M., Jlarkyesa W.4., Ceprees H.U., Conopa-
knii B.A. MarHnTHO-pe3oHaHcHas ToMmorpadus B guarHo-
cTuke 3aboneBaHnin nerkux. [lynasmononorus. 2018;
28 (2): 217-233. https://doi.org/10.18093/0869-0189-
2018-28-2-217-233

AxapoB TA., I'ypbsikoB C.10., Y6nuHckuin M.B. MarHutHo-
pe3oHaHcHas Tomorpadusi B MUCCNefoBaHUU Nerkux.
MeaununHckass Budyanmsaums. 2019; 23 (4): 10-23.
https://doi.org/10.24835/1607-0763-2019-4-10-23
Konosanoe B.K., LWonxet A.H. MarHutHo-pe3oHaHCHas
TOMOrpadusa npu HeKOTopbIX 3aboneBaHuaX rPYyLHON
knetku. MyabmoHonorvs. 2003; 4: 57-62.

Heiss R., Grodzki D.M, Horger W., Uder M., Nagel A.M.,
Bickelhaupt S. High-performance low field MRI enables
visualization of persistent pulmonary damage after
COVID-19. Magn. Reson. Imaging. 2020 Nov 18; 76:
49-51. http://dx.doi.org/10.1016/j.mri.2020.11.004.

Ho J.S., Sia C.H., Chan M.Y., Lin W., Wong R.C. Corona-
virus-induced myocarditis: A meta-summary of cases.
Heart Lung. 2020 Nov-Dec; 49 (6): 681-685.
http://dx.doi.org/10.1016/j.hrting.2020.08.013.

Citro R., Pontone G, Bellino M, Silverio A, luliano G.,
Baggiano A., Manka R., lesu S., Vecchione C., Asch FM.,
Ghadri J.R., Templin Ch. Role of multimodality imaging
in evaluation of cardiovascular involvement in COVID-19.
Trends Cardiovasc. Med. 2020; 9: 42-52.
https://doi.org/10.1016/j.tcm.2020.10.00

Agricola E., Beneduce A., Esposito A., Ingallina G.,
Palumbo D., Palmisano A., Ancona F., Baldetti L.,
Pagnesi M., Melisurgo G., Zangrillo A., De Cobelli F.
Heart and Lung Multimodality Imaging in COVID-19.
JACC Cardiovasc. Imaging. 2020; 13 (8): 1792-1808.
http://dx.doi.org/10.1016/j.jcmg.2020.05.017

Al Mazrouei SS, Saeed GA, Al Helali AA, Ahmed M. COVID-
19-associated encephalopathy: Neurological manifesta-
tion of COVID-19. Radiol. Case Rep. 2020; 15 (9): 1646—
1649. http://dx.doi.org/10.1016/j.radcr.2020.07.009
Knumosa H.B., lfayc A.A., LUypbirnHa N.J1., B3uHyeHko O.A.,
Kpbican Y.b. Matonorus nerkux npu BUY-undexkumnn.
BectHuk Cypl'yY. MeanumHa. 2013; 1 (15): 10-15.
Maenosa O.C., Bonkos [.B., Tynaes M.B., Koctpo-
MuHa M.C., Tepsuy, J1.J1., AHncumos H.B., Muporos 10.A.
MarHuTHO-pe3oHaHcHasa BM3yann3aums nerknux Ha aapax
dTopa-19 ¢ npumeHeHnem rasa nepdropumknobyTaHa.
MenaunumHckas ¢pusmka. 2017; 4 (76): 59-64.

References

Chuchalin A.G. Pneumonias-2020. Moscow medicine.
2020; S2 (36): 12-13. (In Russian)

Pershina E.S., Cherniaev A.L., Samsonova M.V., Varya-
sin V.V.,, Omarova Z.R., Pereshivailov S.0O., Berezhnaia
E.E., Parshin V.V., Mikhailichenko K.Yu., Shilova A.S.,
Shchekochikhin D.Y., Gilyarov M.Y. Comparison of the CT
patterns and pulmonary histology in patients with
COVID-19. Medical Visualization. 2020; 24 (3): 37-53.
https://doi.org/10.24835/1607-0763-2020-3-37-53
(In Russian)



OPUTUHAJILHOE UCCJIENOBAHUE | ORIGINAL ARTICLE

10.

11.

12.

13.

Matkevich E.I., Sinitsyn V.E., Zelikman M.I., Kruchinin S.A.,
Ivanov 1.V. Main directions of reducing patient irradiation
doses in computed tomography. REJR. 2018; 8 (3): 60-73.
http://dx.doi.org/10.21569/2222-7415-2018-8-3-60-73
(In Russian)

Strokova L A, Egorov E Yu. Experience in conducting lung
ultrasound in community-acquired pneumonia COVID-19.
Diagnostic radiology and radiotherapy. 2020; 11 (2):
99-106. http://dx.doi.org/10.22328/2079-5343-2020-
11-2-99-106 (In Russian)

Lishmanov Yu.B., Krivonogov N.G., Ageeva T.S.. On X-ray
differentiation of syndrome-like lung pathology. Abilities
of ventilation — perfusion pulmonoscintigraphy. Diagnostic
radiology and radiotherapy. 2010; 2 (1): 4-11. (In Russian)
Krivonogov N.G., Ageeva T.S., Mishustina E.L., Dubo-
delova A.V., Demyanenko N.Yu., Dubodelov E.L. Integral
and regional indexes of ventilation - perfusion
pulmonoscintigraphy in healthy persons. Modern high-
tech technologies . 2008; 3: 15. (In Russian)

Ussov W.Yu., Nudnov N.V,, Ignatenko G.A., Fisenko A.Yu.,
Gulyaev V.M., Maritskii S.V., Kalyuzhin V.V., Lukyanenok P.I.
Evaluation of lung damage in pneumonia, from chest
magnetic resonance imaging, in primary diagnosis and
in the follow-up of treatment. Medical Visualization. 2020;
24 (2): 63-77. https://doi.org/10.24835/1607-0763-
2020-2-63-77 (In Russian)

Tsoriev A.E., Meshkov A.V., Gigolaev D.A., Kuchiev Z.0.,
Aliev R.Kh., Sharbuzov A.A. The application of lung MRI
in cases of COVID-19 infection. Diagnostic radiology
and radiotherapy. 2020; 11 (2): 49-57. http://dx.doi.org/
10.22328/2079-5343-2020-11-2-49-57 (In Russian)
Lesnyak V N, Zhuravleva V A, Averyanov A V. The
capabilities of MRl in the lung lesions diagnosis in patients
with COVID-19. Clinical practice. 2020; 11 (2): 51-59.
https://doi.org/10.17816/clinpract34843 (In Russian)
Gamova E.V., Nudnov N.V. Magnetic Resonance Imaging
of Inflammatory Lungs' Diseases. Medical Visualization.
2006; 10 (5): 88-94. (In Russian)

Gamova Ye.V., Nudnov N.V. Potentialities of MRI in the
differential diagnosis of peripheral lung cancer and
inflammatory changes. Russian Journal of Radiology.
2006; 4: 19-28. (In Russian)

Ussov W.Yu., Belianin M.L., Bezlepkin A.I., Borodin O.Yu.,
Filimonov V.D. Paramagnetic contrats enhancement of
lungs with Pentamang 1,0 M in experiment. Ukrainian
Journal of Radiology. 2010; 18 (3): 359-366. (In Russian)
Lukyanenok P.l., UssovW.Y., Kolomiets S.A., Mochula O.V.,
Miller S.V. Possibilities of MRI with contrast in the diagnosis

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

of lung cancer. International Journal of applied and
fundamental studies. 2014; (11-3): 455-459. (In Russian)
KotlyarovP.M., Lagkuyeval.D., Sergeyev N.I., Solodkiy V.A.
Magnetic resonance imaging for diagnostics of lung
diseases. Pulmonologiya. 2018; 28 (2): 217-233. https://
doi.org/10.18093/0869-0189-2018-28-2-217-233

(In Russian)

Akhadov T.A., Guryakov S.Yu., Ublinsky M.V. Magnetic
resonance imaging in study of lungs. Medical Visualization.
2019; 23 (4): 10-23. https://doi.org/10.24835/1607-
0763-2019-4-10-23 (In Russian)

Konovalov VK, Shoikhet Ja H. Magbetic resonance
imaging in some chest diseases. Pulmonologiya. 2003; 4:
57-62. (In Russian)

Heiss R., Grodzki D.M, Horger W., Uder M., Nagel A.M.,
Bickelhaupt S. High-performance low field MRI enables
visualization of persistent pulmonary damage after
COVID-19. Magn. Reson. Imaging. 2020 Nov 18; 76:
49-51. http://dx.doi.org/10.1016/j.mri.2020.11.004.

Ho J.S., Sia C.H., Chan M.Y,, Lin W., Wong R.C. Corona-
virus-induced myocarditis: A meta-summary of cases.
Heart Lung. 2020 Nov-Dec; 49 (6): 681-685.
http://dx.doi.org/10.1016/j.hrting.2020.08.013.

Citro R., Pontone G, Bellino M, Silverio A, luliano G.,
Baggiano A., Manka R., lesu S., Vecchione C., Asch FM.,
Ghadri J.R., Templin Ch. Role of multimodality imaging
in evaluation of cardiovascular involvement in COVID-19.
Trends Cardiovasc. Med. 2020; 9: 42-52.
https://doi.org/10.1016/j.tcm.2020.10.00

Agricola E., Beneduce A., Esposito A., Ingallina G.,
Palumbo D., Palmisano A., Ancona F., Baldetti L.,
Pagnesi M., Melisurgo G., Zangrillo A., De Cobelli F.
Heart and Lung Multimodality Imaging in COVID-19.
JACC Cardiovasc. Imaging. 2020; 13 (8): 1792-1808.
http://dx.doi.org/10.1016/j.jcmg.2020.05.017

Al Mazrouei SS, Saeed GA, Al Helali AA, Ahmed M. COVID-
19-associated encephalopathy: Neurological manifesta-
tion of COVID-19. Radiol. Case Rep. 2020; 15 (9): 1646-
1649. http://dx.doi.org/10.1016/j.radcr.2020.07.009
Klimova N.V., Gaus A.A., Shurigina I.L., Zinchenko O.A.,
Krysan U.B. Lung disease in HIV infection. Bulletin of the
Surgut State University. Medicine. 2013; 1 (15): 10-15.
(In Russian)

Pavlova O.S., Volkov D.V., Gulyaev M.V., Kostromina M.S.,
Gervits L.L., Anisimov N.V., Pirogov Yu.A. Magnetic
resonance imaging of the lungs on fluorine-19 nucleai
with application of gas perfluocyclobutane. Medical
Physics. 2017; 4 (76): 59-64. (In Russian)

[Onsa koppecnoHpgeHuun*: Ycos Bnagummp tOpbeBny - 634012 Tomck, Poccus, yn. Knesckasi, 111. HUW kapanonorum THAML, PAH.
Ten.: +7-903-951-26-76. E-mail: ussov1962@yandex.ru
Ycoe Bnagumup lOpbeBuY - JOKTOP Men. Hayk, Npodeccop, 3aBeaytoliMii OTAENEHNEM PEHTIEHOBCKUX UM TOMOrpaduyecknx MeTomoB
nnarHoctukn HUW kapaunonorum Tomckoro HAMLL PAH, Tomck. https://orcid.org/0000-0001-7978-5514

HynHoe Hukonait BacunbeBuy — 0OKTOp MeA,. Hayk, npodeccop, 3amectutens avpektopa ®OrBY PHLPP no Hayke, 3aBenyowmin kadenpoii
Ny4eBoi AnarHocTuku u mammonorum Oy UMK ®MBA, Mocksa. https://orcid.org/0000-0001-5994-0468

WUrnatenko Mpuropumii AHaTonbeBUY — JOKTOP Mef. Hayk, npodeccop, 3aBeayolmii kadeapon NponeaeBTUHECKON N BHYTPEHHEN MEeANLMHDI,
pekTop JJOHEeLKOro HaLMoHanbHOro MeaMLUMHCKOro YHuBepcuteTa umenn M. fopbKoro, YneH-kopp. HaumoHanbHOM AkageMum MeaMLMHCKMX HayK
YkpauHsbl, loHeuk. https://orcid.org/0000-0003-3611-1186
lynses BceBonog MunbeBud - kaHz. Mef,. Hayk, 3aBeytoLLuii KABMHETOM PEHTIEHOBCKOM KOMMbIOTEPHOV TOMOTpabum 0TAENeHUS PEHTTEHOBCKMX
1 ToMorpaduryecknx metonos amardoctukm HAW kapamonorum Tomckoro HUML, PAH, Tomck. https://orcid.org/0000-0002-4791-8754

Nepeak MapuHa BopucoBHa — fOKTOP Mef. Hayk, npodeccop kadeapbl Ty4EBON ANArHOCTUKM U y4EBOI Tepanmmn [LOHELKOro HaLMOHaNbHOro
MEeIMUMHCKOro yHmBepcuteta nmexmn M. Topbkoro, JJOHeLK.

MEDICAL VISUALIZATION 2020, V. 24 , N4




OPUTUHAJIBHOE UCCJIENOBAHUE | ORIGINAL ARTICLE

LLlenkoBHukoBa TaTbsiHa AneKCaHAPOBHA — KaHA. ME. HayK, CTapLUMiA Hay4YHbI COTPYAHUK OTOAENEHWNSI PEHTTEHOBCKMX U TOMOrpadu4eckmnx
mMeTon0B anarHoctukn, HAW kapamonorumn Tomckoro HAMLL PAH, Tomck. https://orcid.org/0000-0007-8089-2851

LOy6oBas AHHa BanepbeBHa - [OKTOP Mef. Hayk, npodeccop kadenpbl NPONEeAeBTVKM neauaTpum, npopekTop LOHELKOro HauMoHanbHOro
MEAVLMHCKOro yHuBepcuteta umenn M. Topbkoro, [JoHeuk. https://orcid.org/0000-0002-7999-8656

BepreH TatbsiHa AHOpeeBHa — KaHA. MeA. Hayk, BefyLuniA Hay4HbIi COTPYAHWK, 3aB OTAENeHneM y4eBol anarHocTukn Grey “HMUL, nmern
akagemuka E.H. MewanknHa” Munagpasa Poccun, HoBocubupcek. https://orcid.org/0000-0003-1530-1327

Contact*: Wladimir Yu. Ussov - 634012 Kievskaya str., 111, Tomsk, Russia. Institute of Cardiology of the Tomsk National medical research Center of the
Russian Academy of Sciences. Phone: +7-903-951-26-76. E-mail: ussov1962@yandex.ru

Wiadimir Yu. Ussov - Dr. of Sci. (Med.), Professor, Head of X-ray and Tomographic Methods of Diagnosis, Research Institute of Cardiology of the
Tomsk National medical Research Center. https://orcid.org/0000-0001-7978-5514

Nikolay V. Nudnov - Dr. of Sci. (Med.), Professor, Vice-Director (Science) of the Russian National Center of Radiology, Head of the Chair of diagnostic
radiology and mammology of the Federal Russian postgraduate Institute of the Federal medico-biological Agency, Moscow. https://orcid.org/0000-
0001-5994-0468

Grigory A. Ignatenko - Dr. of Sci. (Med.), Professor, Head of the Department of internal medicine, Rector of the M. Gorky Donetsk National Medical
University, corresponding Member of the National Academy of medical sciences of Ukraine, Donetsk. https://orcid.org/0000-0003-3611-1186
Vsevolod M. Gulyaev - Cand. of Sci. (Med.), Head of the CT service of the X-ray and Tomographic Methods of Diagnosis, Research Institute
of Cardiology of the Tomsk National medical Research Center of the Russian Academy of Sciences, Tomsk. https://orcid.org/0000-0002-4791-8754
Marina B. Pervak - Dr. of Sci. (Med.), Prodessor, Head of the department of diagnostic radiology and radiation therapy, of the M. Gorky Donetsk
National medical university, Donetsk.

Tatiana A. Shelkovnikova — Cand. of Sci. (Med.), senior researcher, X-ray and Tomographic Methods of Diagnosis, Research Institute of Cardiology of
the Tomsk national medical research center, Tomsk. https://orcid.org/0000-0007-8089-2851

Anna V. Dubovaya - Dr. of Sci. (Med.), Prodessor, Vice Rector of the M. Gorky Donetsk National Medical University, Donetsk.
https://orcid.org/0000-0002-7999-8656

Tatiana A. Bergen - Cand. of Sci. (Med.), leading researcher, Head of the Diagnostic Radiology Department of the Meshalkin National Medical
Research Center, Ministry of Health of Russian Federation, Novosibirsk, Russia. https://orcid.org/0000-0003-1530-1327

I rinuHCEAS BUSYATMBALIAT 2020, ron 24, Nod



