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Hogast koponasupycHasi ungekims (COVID-19), snuaemusi Kotopoit B Hayasie 2020 rojia 3aTpoHysia NpakTHUECKH BCe rOCy1apeTBa,
JIMArHOCTHPYETCS B TOM UHCJIE U JIydeBbIMH METOAMH, €30JI0TbIM CTAHAAPTOM » JUlsl STOTO cuuTaeTcst KommblorepHast Tomorpadust (KT).
Henocrarounast ocBeioM/IeHHOCTb Bpayuel 1 NalxeHToB B psijie perMoHoB Poccrk 0 He0OXOAMMOCTH H yMECTHOCTH JIydeBOH IMarHOCTHKH
npH 3100 HHEKLMK NpHBesa K HeOGOCHOBAHHOMY, Ype3MEPHO YaCTOMy HazHaueHHIo Bpayamu-kauHuuucramu KT rpyatHoit kierku, a
TaKKe yBesInyeHuto 3arnpoca Ha rposejienie KT rpyiHof KIeTKH o HacTosITe/IbHOMY »KeJIaHHI0 CAMHX MALMEeHTOB, HECMOTPS! Ha TOTbIT-
KM PEHTIEHOJIOTOB YOIUTB 1 TeX 1 IPYTHX B TOM, UTO Yallle BCEro 3T METO/IMKA He HY?KHA, He BJIHsisl HA TAKTHKY HAOJTIO/ICHUS U JICHEHHS].
Bosnukias B peayJsrate 31oro neperpyxeHHoctb kaduueros KT npusesa K ee orpaHM4eHHOI IOCTYITHOCTH, YTO, KPOME TOTO, MOXKET
BO3HUKHYTD H 11pH Bbixofe anmnaparos KT us crpost. Hacrosias ny6mukatiys nocssitieHa Hatlemy OIbITy IPUMEHEHHst MAarHHTHO - Pe30-
HaHcHoi Tomorpadun (MPT) 115 iuarHocTiky BUpYCHOH MHEBMOHNH. MI3MeHeHus, BoisiBaisiemble Ha MPT, exontbl ¢ TakoBbiMu Ha KT,
BO3MOKHO BbISIBJIEHHE CUMIITOMA «MaTOBOIO CTEKJIA», KOHCOJMAALIMIH, 06PATHOTO rasio, XKHUIAKOCTH B MJIEBPAJIbHOH MOJIOCTH, BO3YLL-
HOl GpoHXorpaduu ¢ TouHocThio He MeHbliei, yem y KT, ocoGeHHo ec/in pa3mepbl MaToJlorHieckuX H3MEHEHHH MpeBbiaoT 1 cM.
Kpome toro, MPT nossosisieT npoBoanThb AuddepeHnanbHyIo IMarHocTHKy BUPYCHOH MHEBMOHHH M IPYTHX COCTOSIHUI, KIHHHIECKHe
MPOSIBJICHUS KOTOPBIX MOTYT €€ MMHTHPOBATb, TAKHX KaK OIyX0Jb OPOHXa ¢ PEeTPOOOCTPYKTHBHBIM THEBMOHHTOM, 9KCCYIaTHBHbIH 11/1€B-
pHT, GaKTepHabHAs THeBMOHHs U GaKTepHasibHoe MHULMPOBaHKe IPH BUpycHOl nHesMonun. B yenosusix neoetynioetn KT u/uin
HexKeaTe/bHoCTH 00/ydeHnst MPT MoxKeT C/1y>KUTh JI0CTaTOYHO HAJIEKHBIM aJIETEPHATHBHBIM METOIOM JIy4eBOl IHArHOCTHKH W IHd-
(hepeHLHAIBHON IMarHOCTHKY BUPYCHOH ITHEBMOHHUH U IPYTHX TATOJIOMMYECKUX COCTOSTHU € HeCTelMHIeCcKOl KJMHHYECKOH KapTHHOH
TPH YCJIOBHH COOJTIOICHUS IPOTUBOIMHIEMHYECKHX MEP M OTCYTCTBHH aOCOJMOTHBIX TPOTHBONOKa3aH!H B nposeneHnio MPT.
Katouebie ciosa: COVID-19, MPT nerkux, KT nerkux, MPT rpynnoit kietku, KT rpyaHoil KneTku, peHTreHosorus, jy4eBas
JIHarHOCTHKA
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THE APPLICATION OF LUNG MRI IN CASES OF COVID-19 INFECTION
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A new coronavirus infection (COVID-19), which epidemic affected almost all states at the beginning of 2020, is also diagnosed
radiologically, including computed tomography (CT), which is considered to be the gold standard for this. The lack of awareness
among doctors and patients in a number of regions of Russia about the radiology use, need and appropriateness in this infection
has led to unreasonable, overly frequent prescribing of chest CT by clinicians, as well as an increase in the chest CT ordering at
the urgent request of the patients themselves, despite attempts of radiologists to convince those and others that, most often, this
technique is not needed, as not affecting the observation and treatment strategy. The overload of CT units resulting from this has
led to its limited availability, which, in addition, can also occur when CT devices get out of order. This publication is dedicated to
our experience with magnetic resonance imaging (MRI) for the diagnosis of viral pneumonia. Changes detected on MRI are similar
to those visible on CT, it is possible to detect a sign of «ground glass opacity>», consolidations, reverse halo sign, fluid in the pleural
cavity, air bronchography with an accuracy not less than that of CT, especially if the size of the pathological changes exceeds | em.
In addition, MRI allows the differential diagnosis of viral pneumonia and other clinical situations able to simulate it, such as a bron-
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chogenic tumors with retro obstructive pneumonitis, exudative pleurisy, bacterial pneumonia, and bacterial infection inside the
viral pneumonia. Given the inaccessibility of CT and/or radiation exposure conserns, MRI can serve as a fairly reliable alternative
method for viral pneumonia and other pathological conditions with a nonspecific clinical picture radiological diagnosis and differ-
ential diagnosis, provided that anti-epidemic measures are observed and there are no absolute contraindications for MRI.
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Contact: Andrei Eldarovich Tsoriev, andrei@tsoriev.com
KoHdaukr nurepecos: aBTopb 3asiBUJn 00 OTCYTCTBUH KOH(JIHKTA HHTEPECOB.
Jns uuruposanus: Lopres A.9., Meukos A.B., Tronaes JILA., Kyuues 3.0., Anues PX., Hlap6ysos A.A. [1pumenenne MPT serkux npu COVID-19
undpexunn // Jlyuesas duaerocmura u mepanus. 2020. T. 11, Ne 2. C. 49-57. http://dx.doi.org/10.22328/2079-5343-2020-11-2-49-57.
Conflict of interests: the author stated that there is no potential conflict of interests.
For citation: Tsoriev A.E., Meshkov A.V., Gigolaev D.A., Kuchiev Z.O., Aliev R.Kh., Sharbuzov A.A. The application of lung MRI in cases of COVID-
19 infection // Diagnostic radiology and radiotherapy. 2020. Vol. 11, No. 2. P. 49-57. http://dx.doi.org/10.22328/2079-5343-2020-11-2-49-57.

«30/10TOW CTaHAAPT» V2

KT rpyaHOM Knetku

* [1o AQHHbLIM MHOCTPAHHbIX aBTOPOB
4YYBCTBUTENbHOCTb cocTaBnAet — 86,7%;
cneymndunyHoctb — 93,6% [Dangis A. et al., 2020]

Mpw NPOAC/IKUTENBHOCTU KANHUYECKNX
cumntTomos bonee 48 yacos — 95,6% n 93,2%,
cooTBeTcTBeHHO [Dangis A. et al., 2020]

* Bpema 0o nonyyeHua 3akntoyeHna — 13—49 munHyt
* YacToTa anbTepHaTMBHbIX gnarHosos — 17,6%
BocnpounssogmmocTtb — Bbiwe 95%

MPT?

* B oueHKe nHTepcTuumanbHbix 3abonesaHmmn HASTE —

yyBCTBUTENBHOCTb 93% U1 cneyndundHocTb 100% (Pinal-
Fernandez et al. Clin Rheumatol 2016; 35: 2339-2345).

* KoHKopgaHTHOCTb mexxay MPT n MAKT nerkumx npu
H6pOHX03KTa3ax, NepMOBPOHXMANbHOM YTO/ILLLEHMU, Bynnax
n samduseme coctasnsana 57%, 73%, 77% n 80%,

COOTBEeTCTBEHHO (Puderbach M., Eichinger M., Gahr J., et al. Proton MRI
appearance of cystic fibrosis: comparison to CT. Eur Radiol 2007; 17: 716-724).

* TouHocTb MPT B cpaBHeHUM ¢ KT B OLEHKe «MaTOBOro
cTekna» coctasmna 75%, HeKanbuMOULUMPOBAHHbIX
NneroyvHbix y3enkos — 75%, 100% B oueHKe naeBpasibHOro
BbINOTa, MeHee MHbopmaTnueHa MPT B oLeHKe ampusembl,

16%, n He3HauuTenbHom dubpose, 67%.

(Rajaram S., Swift A.J., Capener D., et al. Lung morphology assessment with balanced
steady-state free precession MR imaging compared with

CT. Radiology 2012; 263: 569-577).
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MPT?

* NHPpopmaTtmBHOCTb MPT OTHOCUTENIBHO KOHCONMAALMMI, MacC,
nonoctren — MPT u KT oanHakoBbl. B oueHKe «MaTOBOro CTekna»
KoapodnumeHt K MPT otHocuTenbHo KT coctasnset 0,87, a
nHpopmaTuBHOCTb MPT B oLeHKe NaeBpasibHOro BbINOTa U
BOB/IEYEHMSA NJIEBPbI B NATO/IOMMYECKUIA NPOLLECC — BbILLE,
Ko3dPumumeHT K KT otHocutenbHo MPT coctasnsaet 0,52 n 0,87
COOTBETCTBEHHO.

[nA HeKanbLUMPOBaHHbIX Y3€/IKOB MeHEee 5 MM YyBCTBUTE/IbHOCTb
MPT 50%, 5—-10 mm — 91,1%, 6onee 10 mm — 100%.

[NAa NONHOCTbIO KaZIbLUMHMPOBAHHbIX Y3E€/1KOB MEHee 5 mm
YyBCTBUTENbHOCTb cocTaBuaa 0%, 5-10 mm — 29,4%, 6onee
10 mm — 50%.

[Na 4aCTUYHO KaNbLUMHNPOBAHHbIX Y3€/IKOB MEHEE 5 mm
YyBCTBUTENbHOCTb cocTaBunaa 31,8%, 5-10 mm — 71,4%, 6onee
10 mm — 86,7%

(Zeng J. et al. International Journal of Infectious Diseases 2019; 82: 138-146).

«30N10TOW CTaHAaPT» V37

* MPT rpyaHOM KNeTKku

e 1aHHbIX OTEYECTBEHHbIX U MHOCTPAHHbIX aBTOPOB —
HeT...

* Bpema A0 nosyvYeHnsa 3aknveHna — 2—25 MUHYT
* YacToTa anbTepHaTMBHbIX gnarHo3oB — 15-16%

* Bocnpon3BoaANMOCTb — HE U3MEPSA/IN, HO
WHTYUTUBHO (1 No nybanKaumam) — BbICOKasA...

* HeobxoaMMoOCTb BTOPOro MHeHNA — 2%
* Bpema ckaHnposaHmna — ot 107 po 208 ceKyHA
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HI1 TR/TE, | Marpana | FOV, Tonmuna | [TnockocTi ET Yron JINMHTENEHOCTE,
MC cM cpesa, CEKaHHPOBAHHA mmunem.“ C.
MM
T2-BH | 600/59 |320x166 |40x32 6,0/1,2 aKc,cankop 256 | 148 17
HASTE
TI-BH |6,8/2,4 |288x135 | 40x27.5 5,0/-5,0 aKc 1 10 19
VIBE
4 T=BH=3 11 —F256%2 50—k d Sud ik F:0: F ——rapp = Fro= A 20
TSE
= T2=RBH 2970/ 4= 256%208 ~+32,5x40 FRLE axe 35 170
TSE 05 aerxanmd no 17)
DWI 2400/8 | 136x106 | 38x29.,6 7,0/0,7 aKc 1 90 19
EPI-SE |7
DWI 2200/7 | 256x256 | 40x40 6,0/0,6 aKc 1 90 120
EPI-SE |3
STIR 550/41 | 256x138 |359x433 | 7,0/1 .4 K0P 256 | 150 18
HASTE
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Ckonbko nposenun? (24.04 — 24.05)

* Bcero — ~3500 B Maxaukane
* MU «Jlekapb» — 2700
* MU, «KnnHnka Ucmamnosa» — 800

* Bcero Bo Bnagunksakase — 39 (KT — 2800)
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Ha ocHOBaHMM Yero NPoOBOANAN?

* 90% — no HanpaBAEHUIO Bpaya
* 10% — camoHa3Ha4deHue (KkoBnaodobusa)

© 22,8% — TOOMC (KBOTbI)
* 77,2% — AMC (3a cBoM cuerT)

CneKTp BbIABAAEMbIX UBMEHEHUI
Ha MPT (Maxa4ykana)

* Hopma 45%
* Tunmnunbie gna COVID-19 npoasneHuA 40%

* N3 HMX C NpU3HaKamm baKTepuanbHOro UMHPULMPOBAHUA
8,3%

* HeonpepneneHHble NpPoABAEHUA 9,3%

* TUNWMYHbIE NPOABAEHUA ANA baKTepuasbHON
MHEBMOHWU 1%

* [ipyroe 4,7%
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CneKTp BbIABAAEMbIX UBMEHEHUI
Ha KT (BnaankasKkas)

* Hopma 45%
* Tunnunbie gna COVID-19 npoasneHus 40%
* HeonpepgeneHHble NpoAaBAeHUA 10 %

* TuNn4Hble NpPoOsAB/eHMA AN1Aa BaKTepMaibHON
NMHEBMOHUN 1%

* [Ipyroe 5%

MykunHa, 35 net, obpatmaca 3a nomolupbto 27.04.2020 r. ¢ *kanobaMun Ha NOBbILLIEHNE
TemnepaTtypbl Tena ao 37,5° C B TeyeHune asyx AHen. 28.04.2020 noasmaca cnabo BbiparKeHHbIN
CyXOW Kalwenb. PekomeHayembii peXxMm camoun3onaumm He cobaogan, BbIxoana Ha paborty,
rae 6bln KOHTaKTbl. TAMKECTb CBOEr0 COCTOAHWUA PacLEeHU KaK Nerkyt, 1eyeHme Havan
CaMoCTOATENbHO. [PpUHMMAN a3UTPOMULMH. B meanumHCKui ueHTp obpatuaca gns
npoxoxaeHua KT nerkmx.
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F
*eHwmHa, 62 roga, obpatmnack 10.05.2020 Ha MPT c *kanobamm Ha Cyxom Kaluesb,

nnxopaaky ao 38° Cs TeyeHue 5 gHen. Pexkxnm camomnsonaummn He cobnogana,
e3auna B obLecTBeHHOM TPaHCNopTe, He HOCK/1a cnelnanbHble CPeacTsa
nHanBMAyanbHOM 3awmnTbl. MPT nerkux ot 10.05.2020, KT — ot 11.05.2020

A

*eHuwmHa, 62 roaa, obpatmnacb 10.05.2020 Ha MPT c »kanobamm Ha Cyxoi Kaluesb,
nmxopaaky Ao 38°Cs TeuyeHue 5 aHen. Pexkum camounsonaummn He cobnrogana,
e3auna B 0bwecTBeHHOM TPaHCNopPTe, He HOCK/IA CneLmanbHble CpeacTsa
nHAMBMAYanbHOM 3awmTbl. MPT nerkux ot 10.05.2020, KT — ot 11.05.2020

b))
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*eHwwuHa, 44 roaa, 6e3 anob, 6e3 KNMHUYECKUX NPOABAEHUN
(Habnogaemana Temnepatypa He Bbiwe 37° C, caTypauma Kncnopoga 97%,
YA/ 15, oboHsHME He HapylueHo, cnabocTu HeT), B aHamHese oblieHne

C noTeHumanbHo 6onbHbIMKM COVID-19, camoobpalleHue.

[pumep 4 (MUP cTaTtyc Hen3secTeH)

My>»KunHa, 35 net. anobbl Ha nnxopaaky 38—39° C B TeueHue 5 gHel, cyxon
Kawenb. OApbIlWKM B NOKOE M NpK Harpy3ke HeT. ObpaTtmaca Ha KT nerkux B
YaCTHYHO KNMHUKY MO COBCTBEHHOMY XeNaHuto, Ha BO/IHE 03ab0oYeHHOCTH
cpeaun HaceneHus, nocne BbiaBAeHMs Ha KT npn3HaKkoB BUPYCHOM
NMHEBMOHWM NauuneHTy b6bino NpegnoxkeHo nposegeHne MPT nerkumx.
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VBarkaeMsble Kosuieru!
UsnarenbcTBOM «BanTUICKUI MEIUIIMHCKUN 00pa3oBaTeabHUI
LIeHTp» BbinyieHa MoHorpadus «Hauano snugemun COVID-19».
COVID-19

HAYAAO S3MIMAEMHH Mouorpadus MOAroToBaeHa B BUAE M30PAHHBIX JIEKIHUI 10 OTHAEb-
- HBIM HAIIPaBJIeHUSIM KaK MHGOPMAIMOHHO-aHAJUTHYECKOE H3IaHUe
IVl HEIPEPHIBHOTO MEIMIIMHCKOrO 00pa3oBaHUS C HCIOJIb30BAHHEM
[IEPBOr0 KJIMHUYECKOro OmbiTa. Ha OCHOBaHMHM aHanIM3a IyOIHUKALMI
BeAyIIMX KIMHHMK U Jab0opaTopuii, padoTarImmux B 00J1aCTH U3YUYEHUS
HOBOM KopoHaBupycHoil uHbexkuuu COVID-19, ocBemeHsl mpupoza
BUPYCA, IATOreHe3 ¥ KIIMHUYEeCKUe IIPosBIeHus 3aboneBanus. Jlan aHa-
JIU3 TIPUMEHSEMBbIX METOMIOB JIeueHUsl U MpoPUIaKTUKU. BBeneHs! ae-
MEHTbI aHAJIN3a TeueHUs] MHPEKINHU B PA3JIMYHBIX PETUOHAX U CTPAHAX
MHpA, PeICTaBJIeHO OCMBICIIEHHE aBTOPaMU 3MUIeMUYeCKOTro Mpoliec-
Ca ¥ OPraHU3AI|UH IIOMOIIU OOJIbHBIM. B psly AMArHOCTUYECKUX METOIOB OIIMCAHBI IIPUMEHSIEMbIe
KJIMHUYECKUE, JIa00paToOpHble M HUHCTPYMEHTAJIbHbIE, BKJIIOYAS MOJIEKY/ISIPHO-OHOIOrMUeCcKue,
OMOXUMUYECKHUe, PAJMOJIOTHYECKHe HCCIeA0BAaHUsS BO3MOXKHBIX M3MEHEHHUH. YmeraeHo ocoboe
BHUMAaHUe UMMYHHOM cucTeMe u opranam numesapenus npu COVID-19. M3nanue noaroTosieHo
UL Bpayel U KIMHUYECKUX OPAUHATOPOB Pa3IMYHOro npoduis, paboTamnux B IEPUOJ Pa3BU-
THUS 3MIUIEMUU KOPOHABUPYCHOM MHPEKIINH, ACIUPAHTOB U CTYIEHTOB MEIUIIMHCKUX BY30B.

Hauano smuaemuu COVID-19 / C. ®. Baruenko, H. A. Bensaxkos, B. B. PaccoxuH, T. H. TpodumoBa
u 1p.— CI16.: BanTuiickuil MeIUIMHCKUI 00pa3oBarebHbli 1eHTp, 2020.— 360 c.: uiL.
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