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AHHOTALNA

LLInpokoe pacnpocTpaHeHWe HOBOW KopoHaBupycHoiM MHdekummn (COVID-19) npuBeno K akTMBHOMY U3Y4eHUIO e€ auar-
HoCTUYecKux ocobeHHocTei. OcTpas BUpYCHas NHeBMOHMA, cBsizaHHas ¢ COVID-19, yxe noapobHo onucaHa no pesynbTatam
KOMMbIOTEPHOI TOMOrpadum, peHTreHorpadmm U CTaTUHECKOW MarHUTHO-Pe30HaAHCHOW TOMOrpaduu, OfHaK0 KapTWHa, Ha-
bnopgaeMas npu AMHaMUYECKOW MarHUTHO-Pe30HaHCHOW ToMorpaduu, He Noslyuuna JOCTaTOYHOM0 OCBELLEHMSA B CreLmManu-
31pOBaHHOW IUTepaType.

YumnTbIBas KOMMMEKCHBINA AMArHOCTUMECKUI NOAX0A, BaXKHO, YTOObI BPaun-pEHTTEHONO0MM UMENIM BO3MOXKHOCTb NPaBUITbHO
pacno3HaBaTb 1 uHTepnpeTupoBatb COVID-19 no u3obpaxeHnsaM MarHUTHO-pPe30HaHCHOM ToMorpadum.

B npencTaBneHHoI cepum KITMHUYECKUX Cly4aeB NPOAEMOHCTPUPOBaHbI BO3MOXHOCTU METOAMKM AMHAMUYECKON MarHUT-
HO-pe30HaHCHol ToMorpaduu B 0bHapyXeHWM Npu3HaKa «obnayHoro Heba» M ero OTAMYKA OT KOHCONMAALMM Y NALMEHTOB
¢ COVID-19, uto no3BonseT NPeANONOKUTENBHO Pa3rpaHUUNUTb PaHHEE WM NETKOE U3MEHEHWE OT NPOrPeCcCUpYIOLLEro KIK-
HWYECKOT0 TeYeHus.

TakuM 0bpa3oM, AMHaMUYeCKas MarHUTHO-pe30HaHCHas ToMorpadms MOXKET O0Ka3aTbCs Ype3BbiYaliHO MOSIE3HBIM MHCTPY-
MEHTOM, K TOMY e 6e3 ny4yeBoW Harpy3ku, B Ciyyasix, KOrfa AocTyn K KOMMbTEPHOM ToMorpadun orpaHuyeH u Tpebyetcs
AVHaMu4eckas MopQodyHKLMOHabHas BU3Yyanu3aums.

KnioueBble cnoBa: MarHWTHO-pe30HaHCHas ToMorpadus; ouHammyeckas MPT, MPT B pexuMe peanbHOro BpeMeHM;
nHeBMoHus; COVID-19.
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Dynamic MRI in a COVID-19 patient: a case series
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ABSTRACT

Extensive spread of the coronavirus disease (COVID-19) prompted an investigation of its diagnostic features. Acute viral
pneumonia associated with COVID-19 has been described in detail using CT, radiography, and MRI. There is no data in the
literature on the descriptive picture observed with dynamic MRI. Considering a comprehensive diagnostic approach, radiologists
should know how to correctly recognize and interpret COVID-19 on MRI. This case series demonstrated the ability of dynamic
MRI to detect the cloudy sky sign and distinguish it from consolidation in COVID-19 patients, thus presumably distinguishing
between early or mild changes and a progressive clinical course. These changes in dynamic lung images on MRI can be
recorded depending on the phase of the respiratory cycle. Thus, MR, as a radiation-free tool that can be used to examine a
patient with acute viral pneumonia COVID-19, can be useful in cases where access to computed tomography is limited and
dynamic morphofunctional imaging is required.

Keywords: dynamic MR, real-time MRI, pneumonia; COVID-19; magnetic resonance imaging.

To cite this article
Vasilev YuA, Grik EA, Panina QYu, Khoruzhaya AN, Semenov DS, Bazhin AV, Vasileva YuN. Dynamic MRI in a COVID-19 patient: a case series.
Digital Diagnostics. 2023;4(1):71-79. DOI: https://doi.org/10.17816/DD114723

Received: 19.11.2022 Accepted: 17.03.2023 Published: 04.04.2023
V-2
ECO®VECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://doi.org/10.17816/DD114723
https://doi.org/10.17816/DD114723

CASE REPORTS Vol 4 (1) 2023 Digital Diagnostics

DOI: https://doi.org/10.17816/DD114723

COVID-19E &It ERoN SRS :
—Z2 51 IG5

Yuriy A. Vasilev', Evgeniia A. Grik?, Olga Yu. Panina" **, Anna N. Khoruzhaya',
Dmitriy S. Semenov', Alexander V. Bazhin', Yulia N. Vasileva*

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

Z Lincoln Medical Center, The Bronx, NY, United States

3 City Clinical Oncological Hospital 1 of the Department of healthcare of the city of Moscow, Moscow, Russian Federation
“ Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Moscow, Russian Federation

PP

— 3B R B (COVID-19) [ 2 AT S8 T X 2 Wi E AR 7. 5
COVID-19AH G I S IR B I % 2 O fETHEAL ZH# (CT) | FR S BUR A S HE IR i
% (MRD) FIBFFCH PR R . SR, SCER AP AA 1R/ 3¢ T30 it 3 MR UL %2 24 1 ik 12 1
EE . ST AWk, B RHE A= R0 an )@ MR T IE A VR 5 A BECOVID-192 1R &
B, IR —RINGRPEIF, BATER T IIEMRI TAE VLR E S, BRI BER &%
RIAFS (cloudy sky sign) B 5COVID-198 #9084 FFK, [HFRATTRE LI X 4>
B AR S B AR A AT HE IR R I AR . BRI, MRIME A — R EHEST A TR, EHTCTHM
ML2A BRFN 5 A S A T RE UG FE DL 2 3B 5 B .

b, RILIERE, SHAMRI, SZRIMRI, filigs, COVID-19.

To cite this article
Vasilev YuA, Grik EA, Panina OYu, Khoruzhaya AN, Semenov DS, Bazhin AV, Vasileva YuN. COVID—-19 5 (il S ST A RESL 4R id% . — R AU AR 1.
Digital Diagnostics. 2023;4(1):71-79. DOI: https://doi.org/10.17816/DD114723

W : 19.11.2022 #5%:17.03.2023 RAGHH: 04.04.2023
&
ECOeVECTOR Article can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2023


https://doi.org/10.17816/DD114723
https://doi.org/10.17816/DD114723

74

CASE REPORTS

ojk R s

R A R RER & 4 = S A7, HHSARS-CoV-25]
EE Y R SRR B e (COVID-19) RN AR
K — NEEH TR 5 REGA 5C HIFE R 5B+
AL Z 3 (CTY _EF& R i 2 0 &)
b MR B O R 38 M Y R B A B RS, X VR IR
HOME I SEUmSE R (2 [1, 2].

X — AT I AR, BT o= B szis
FIWi 4, WECTHI S Ry N2 A
& 75 N AZIE I S8 % 5 I COVID-19 ) — /N AT
RER 2. Ja kXM E N A I 7k T,
WAE R A 1A I PR 6 B A4 g kAT M e T4
3, 4], fEERENEN T, RECTH L
A AT, LI, XA o] 8 5 S 8 e
W R . BT W EEE OO G, B
PRRE SR B AG (MR ) A2 ity 3508995 25 T B 12 T 1) —
MRGHIRETT M. HT EA A, Frale
WEES %R, EREEHNT, MEMRI AT P,
INHNREEIEMTE5-T],

FATH— R PR B 4H T SARS—-CoV—-246 I 5 FH
PRI BB (KB Z ASMRT » MRT A& 7E H F0L 95 25 M il
RN (RFER TR R, T ) BJLR
Ja AT . SCEAIR T SECOVID- 1997 55 14 il ¢
F 99 BRAR AL, X SE AR K S I B ASMRTAE = AN F
THT_E 3R A5 P i s e 52 PG RAG I £ o

—RIPRGIRHIR

MRIFH . BEAESTHILIRFTHFEIC (Signa
Pioneer, General Electric, ZEE) 32
BN AR, SR T IS SRR & 1 AR R AE AR S A
2B . A S AE AN R P fi A AT E E IR
It ST R . N TR E D 5IEE 3 A %
ISP Rs, 046 Pl o ] o« & 9E A2 1E H
FH PR B 247 1), T AR 2 3h i B B[R]
R B R AW 8] . G LR B 5 B f% 2 R
R R GE B el (single shot  fast

spin  echo, SSFSE) 3R15HY, BMZ%: TR
1460 ms, TE  108.6 ms, WEHEMEIO®, FOV

Vol. 4 (1) 2023

Digital Diagnostics

450" 450 mm, FEFH384X256, Y)FEE6 mm, 1)
FriaEE6 mm, “F¥%00.6, KSEIERE R (JEL
PE) o N TR MR, FRATER R A28 I
A, EMT BRI, AR5 CARRE R 5 e g g
o MNTFEMEN, FAVE=ZAIEAF 1 N3RS
=R

MRIZHT. HATHE R EEXN R EREE T
FEf 20 Xk X THLRE R s e, (2
AEGE T il s AR X P s B, RIS 5 A anse A [X
SEFD) , XA RERM B FIRIMESR (cloudy  sky
sign) o FRATIEVE 7 B AR AR RS 5 AR X 4
115 5 AR .

B

B (o, 45%) 78 BT ORI B2k
e (KF37.5°C) WIERG SR KREZHT. W
A IR T B B A s S IR G (F D EoR
T, AT (S9-10) A EESX, iR
BER P R X I (55 T80 FE B = 2R
X (FEEAKME) o ERCIRA AR, TEAHRK
XA R T RPLDHEES, WHLGHEEF
RIEG . FEWPREE RS, FebRTH A ik XIS
SRR (K2) , TSRS, BN
FLHE RN o FERIR A SR, RS 5 58
FE% A R4

ANVE IR AR an ], AH IR {5 5 A] AE 2R A Al
R (A, MRS 5 AN KSR E A X 4 AT B
LRI (ZERIES) .

¥ 2

— & B (o, 25%) WIIEIRFINT %
W, EE R (RIRIER|39°C) . RA. LW
CIYTE &% 12 LR 5 — ORI Ja I 55 6 K oKk 2
BB, MEPERABEW AT . 3SR IEIR K
BERT, T (S6. S8-9) H—4" 2
MR B S5 X o WA, 78RR AR A
JARTHESAE A EEES (K3 . FEFEA
i B4, TR TR SR T S S 5
BERAL G KNI, EEREXY K. —4
A] R fRORE 2 WS i 2 2R 2 i

Bl MR FE TR bR I AN SR T A il 3 S A B AR AR

R = S RIES (S9-10) &

BOI: https://doi.org/10.17816/DD114723

G

» ~
2 ‘-‘l»-\:.
M

i Sk RS Bl A IR T A S X, /7 SkRos e



https://doi.org/10.17816/DD

CASE REPORTS Vol 4 (1) 2023 Digital Diagnostics

75

BI3. MU AE AR DR RN SRR T O SR S A A IR AR . A8 i SRR U R L S22 X (S64 8-9)
H IR AR ZHFIRERIX .

B4 WP AETRDIR I . LR I AN SR T PO At A Sl SRR AR o 7 KRR S I ZH A DK, Herh B A 1 0
5 (ZZRIER) M ) PIRMARLR DX, FERP ST A 7 sk (3D .

i S E B 2 X A A R, T G R R AR AL . R R T L BT A AR
XTSRRI DA . AERCRI IR, WU (E5) AT A 1) — MR
b, WRRAEE SR X ANENE R B S FRME S S (S6, S9-10) o PS5 W (bR TH ARk
RAEWP N ARG AR A, XA ReRE i A SE R IR ER (6D GRE T il DX i 5 5 5
HE R g . LR/ . AERARTE, PR = ZARAE SR
B3 a0 A3 5T S T T BN E KA J K T N

— A B (B, 494) 1F I MOZ ORI ﬁ%\‘
O URFE37.5°0) PERG 2R KBNS, 3l
SIEHMRIE R T =5 RESR I S A RE R, X THE LW 2R R COVID- 19l 28 L Kz HoAth
BRI S 5 i EAE 5 A X I R/MIESE, B 995 55 MW 98 B 945 il 358 19 & b #E o SARS-CoV-2

BOI: https://doi.org/10.17816/DD114723



https://doi.org/10.17816/DD

76

CASE REPORTS

Digital Diagnostics

B6. PR E DR TH S DR T A SR T S S SRR A% . §7 kKR 5 = F IR AR & KR E S 5 X
HFIhn (S6. S9-10) .

S R B I 28 1 B R E SR CT %
L BB IR (ground-glass
opacities, GGO) . ¥y & Milivd AL B sE 4% X iH
5 H AR 0 1 S AR B

FATAE B A 5 B A A AN FIMRT | &k AR
th, HAUH R &R RS, Rk, MHEEZIL
FIE 5 K. TEMRIFIHE F RALRIGCO 2 = Z R E
%, R REREIN R IE (5] . FEENAS R,
PATI L2 B P SI 25 ZRFE S 5 08 B 16 5 I
AR RAR T, X iF G A] RE S A g A A
KAl R E IR — AN e hr . BATIA N, K
O At 90 52 22 1 S AR AE I s A B T AR AL
R, iR sl MR AT DLIX 43 5248 FIGGO ) [X 35,
IXAE i B ASMRI TP IR A B AT RERY .

AT AE & T BA LA AT S fE FHMRI-LUNG 3
WG] (GBS XM AT TR, R
T, AR FEWSL R AR 5l CTH #2199
AFAAL o SR FAE IRATREBE B o, 244 MR
i, E HE R R A R T DA AT, R AR
SRR N RN . AT 7 JRI PR P A B = CT
BHERER, AR B A AT HE g .

HAb R 2/ NH T AW 5 7 A COVID- 198 1)
MRIM.H[6. 8-14]. #l4n, D.DongZ N[8]INN
MRIA] REXT 210 A0 )L B A2 Wi #E5 B; B. K. Fields
ENI AR ZW 7% (CT. MRI. IEH-F
KRGWZHAFEMCTRISE &) 47 TR, FFiE

BOI: https://doi.org/10.17816/DD114723

S TIX R, fEfEE, M.C.Langenbach%f
NLTOT B R 1 — AN & i e 11 22 52 MR T4 4
PR, HRILT PR AR, X AR LK
S N EACOVID-19% 8, Bl X — RS 3] 1k
SE. G SzarfZE N[N E T — MR 6], At
i1 IR TMRT LA PRI T = FRE R B/ 55
M, DR SAR, X AR n] ek B N A A
ZUEfi % . S. Akhlaghpoor®§ A\ [12]1 3k 1 2K4LL
H A AR . JEMRIFRAS T ZLLKICOVID-195] K&
FIREE TR R B2, SR FF IR T 8N IR R
. BT xR LA, H. DheirZ® A [13]i8HiAk
TEN (114 EEEMRT R BIZEY, 124 5
FHAECT FAG I BN SE ), AU A S 40 1)
991, 67F1100%.

g

— BBl RIR E R I, ShASMRIELAR 0
ERnFIRMESR CRLFCTHIGCOR ) , If
B H 5 COVID-19 8 35 [y s AR R 1 H ok o

gER BN, A ASMRIE S AR i S H
MG E . R, BRFE, BN
MRIABER 2 —Fhsgtt T B, FEE— B 5L
e FAECOVID-19 B H EH P ERH . RE W
ﬁ,m%ﬁ%ﬁﬁ&ﬂ%ﬁ%$%%mﬁmﬁﬁ
N ‘m‘o



https://doi.org/10.17816/DD

CASE REPORTS

ADDITIONAL INFORMATION

Funding source. The article was prepared with the support of the
Moscow Department of Health as part of the research work (No.
EGISU: AAAA-A21-123031500007-6) in accordance with the program
“Scientific support of the capital's healthcare” for 2023-2025.
Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. All authors made a substantial contribution to
the conception of the work, acquisition, analysis, interpretation of data
for the work, drafting and revising the work, final approval of the version
to be published and agree to be accountable for all aspects of the work.
Yu.A. Vasiliev, AV. Bazhin, Yu.N. Vasilyeva, D.S. Semenov — concept

CMUCOK JIUTEPATYPbI

1. Shi H, Han X, Jiang N, et al. Radiological findings from 81
patients with COVID-19 pneumonia in Wuhan, China: A descriptive
study // Lancet Infectious Dis. 2020. Vol. 20, N 4. P. 425-434.
doi: 10.1016/S1473-3099(20)30086-4

2. Salehi S., Abedi A., Balakrishnan S., Gholamrezanezhad A.
Coronavirus Disease 2019 (COVID-19): A systematic review of
imaging findings in 919 patients // Am J Roentgenol. 2020. Vol. 215,
N 1. P. 87-93. doi: 10.2214/AJR.20.23034

3. ACR Recommendations for the use of chest radiography and
computed tomography (CT) for suspected COVID-19 infection [cited
March 11, 2020]. Pexxum poctyna: https://www.acr.org/Advocacy-
and-Economics/ACR-Position-Statements/Recommendations-for-
Chest-Radiography-and-CT-for-Suspected-COVID19-Infection. [ata
obpaleHms: 15.01.2023.

4. BpeMeHHble MeToamueckue pekomeHpgaumu. podmnakTuka,
OMarHoCTMKa W JleYeHne HOBOW KOPOHABMPYCHOM MHGEKLMM
(COVID-19). Bepcus 16 (18.08.2022). Mockea, 2022. 249 c.

5. Vasilev Y.A, Sergunova KA, Bazhin AV, et al. Chest MRI of
patients with COVID-19 // Magn Reson Imaging. 2021. N 79. P. 13—
19. doi: 10.1016/j.mri.2021.03.005

6. Vasilev Y.A, Sergunova KA., Bazhin AV, et al. Chest MRI
of a pregnant woman with COVID-19 pneumonia // Digital
Diagnostics. 2020. Vol. 1, N 1. P. 61-68. doi: 10.17816/DD46800

7. Bacvnbes H0.A,, ManwnHa 0.10., Kyapsisues H.A., v op. MarHutHo-
pe30HaHCHas ToMorpadus nerkvx. Metoanyeckme pekoMeHLaLuK.

REFERENCES

1. ShiH, Han X, Jiang N, et al. Radiological findings from 81 patients
with COVID-19 pneumonia in Wuhan, China: A descriptive study. Lancet
Infectious Dis. 2020;20(4):425-434. doi: 10.1016/51473-3099(20)30086-4
2. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A.
Coronavirus Disease 2019 (COVID-19): A systematic review of
imaging findings in 919 patients. Am J Roentgenol. 2020;215(1).87—
93. doi: 10.2214/AJR.20.23034

3. ACR Recommendations for the use of chest radiography and
computed tomography (CT) for suspected COVID-19 infection [cited
March 11, 2020]. Available from: https://www.acr.org/Advocacy-
and-Economics/ACR-Position-Statements/Recommendations-
for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection.
Accessed: 15.01.2023.

Vol. 4 (1) 2023

BOI: https://doi.org/10.17816/DD114723

Digital Diagnostics

and design of the study, editing and approval of the final version of
the manuscript text, advisory support for clinical and technical parts;
E.A. Grik, 0.Yu. Panina — study concept and design, analysis of MRI
studies, description of clinical cases; AN. Khoruzhaya — literature
analysis, writing the text of the article, editing.

Consent for publication. Written consent was obtained from the
patients for publication of relevant medical information and all of
accompanying images within the manuscript Digital Diagnostics
journal.

Acknowledgments. The authors are grateful for the help in
developing the concept of the study, as well as for the organizational
and methodological support of K.A. Sergunova, S.P. Morozov,
A.G. Masri, A.V. Midaev and E.A. Suleimanov.

Bbin. 92. Mocksa, 2022. 102 c. (Cepus «Jlyyiume npakTUKM ny4eBon
W MHCTPYMEHTASIbHOM MarHOCTUKM»).

8. Dong D, Tang Z, Wang S., et al. The role of imaging in the
detection and management of COVID-19: A review // IEEE Rev
Biomed Eng. 2020. N 14. P. 16-29. doi: 10.1109/RBME.2020.2990959
9. Fields B.K., Demirjian N.L., Dadgar H., Gholamrezanezhad A.
Imaging of COVID-19: CT, MRI, and PET // Semin Nucl Med. 2021.
Vol. 51, N 4. P. 312-320. doi: 10.1053/j.semnuclmed.2020.11.003
10. Langenbach M.C., Hokamp G.N., Persigehl T., Bratke G. MRI
appearance of COVID-19 infection // Diagn Interv Radiol. 2020.
Vol. 26, N 4. P. 377-378. doi: 10.5152/dir.2020.20152

11. Fonseca E K, Chate R.C,, Neto RS, et al. Findings of COVID-19
on magnetic resonance imaging // Radiology Cardiothoracic Imaging.
2020. Vol. 2, N 2. P. £200193. doi: 10.1148/ryct.2020200193

12. Torkian P., Rajebi H., Zamani T, et al. Magnetic resonance imaging
features of coronavirus disease 2019 (COVID-19) pneumonia: The
first preliminary case series // Clin Imaging. 2021. Vol. 69. P. 261-
265. doi: 10.1016/j.clinimag.2020.09.002

13. Ates O.F,, Taydas 0., Dheir H. Thorax magnetic resonance imaging
findings in patients with coronavirus disease (COVID-19) // Acad Radiol.
2020. Vol. 27, N 10. P. 1373-1378. doi: 10.1016/j.acra.2020.08.009

14. Ussov W.Y., Nudnov N.V., Ignatenko G.A. et al. Primary and
prospective imaging of the chest using magnetic resonance imaging
in patients with viral lung damage in COVID-19 // Med Visualizat.
2020.T. 24, N 4. C. 11-26. doi: 10.24835/1607-0763-2020-4-11-26

4, Temporary guidelines “Prevention, diagnosis and treatment of
new coronavirus infection (COVID-19)". Version 16 (08/18/2022).
Moscow; 2022. 249 p. (In Russ).

5. Vasilev YA, Sergunova KA, Bazhin AV, et al. Chest MRI of
patients with COVID-19. Magn Reson Imaging. 2021;(79):13-19.
doi: 10.1016/}.mri.2021.03.005

6. Vasilev YuA, Sergunova KA, BazhinAV, et al. Chest MRI of
a pregnant woman with COVID-19 pneumonia. Digital Diagnostics.
2020;1(1):61-68. doi: 10.17816/DD46800

7. Vasiliev YuA, Panina OYu, Kudryavtsev ND, et al. Magnetic
resonance imaging of the lungs: methodological recommendations.
Issue 92. Moscow; 2022. 102 p. (Series «The best practices of
radiation and instrumental diagnostics»). (In Russ).

77


https://doi.org/10.17816/DD
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://static-0.minzdrav.gov.ru/system/attachments/attaches/000/060/193/original/%D0%92%D0%9C%D0%A0_COVID-19_V16.pdf
https://doi.org/10.17816/DD46800
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection
https://www.acr.org/Advocacy-and-Economics/ACR-Position-Statements/Recommendations-for-Chest-Radiography-and-CT-for-Suspected-COVID19-Infection

78

CASE REPORTS

8. Dong D, Tang Z, Wang S, et al. The role of imaging in the
detection and management of COVID-19: A review. IEEE Rev Biomed
Eng. 2021;(14):16-29. doi: 10.1109/RBME.2020.2990959

9. Fields BK, Demirjian NL, Dadgar H, Gholamrezanezhad A. Imaging
of COVID-19: CT, MRI, and PET. Semin Nucl Med. 2021;51(4):312-320.
doi: 10.1053/j.semnuclmed.2020.11.003

10. Langenbach MC, Hokamp GN, Persigehl T, Bratke G.
MRI appearance of COVID-19 infection. Diagn Interv Radiol.
2020;26(4):377-378. doi: 10.5152/dir.2020.20152

11. Fonseca EK, Chate RC, Neto RS, et al. Findings of COVID-19 on
magnetic resonance imaging. Radiology Cardiothoracic Imaging.
2020;2(2):€200193. doi: 10.1148/ryct.2020200193

AUTHORS’ INFO

* Anna N. Khoruzhaya;

address: 24/1 Petrovka street, 127051 Moscow, Russia;
ORCID: https://orcid.org/0000-0003-4857-5404;
eLibrary SPIN: 7948-6427; e-mail: a.khoruzhaya@npcmr.ru
Yuriy A. Vasilev, MD, Cand. Sci. (Med.);

ORCID: https://orcid.org/0000-0002-0208-5218;
eLibrary SPIN: 4458-5608; e-mail: y.vasilev@npcmr.ru
Evgeniia A. Grik;

ORCID: https://orcid.org/0000-0002-7908-3982;
eLibrary SPIN: 5558-7307; e-mail: evgeniyagrik@gmail.com
Olga Yu. Panina;

ORCID: https://orcid.org/0000-0002-8684-775X;
eLibrary SPIN: 5504-8136; e-mail: 0.panina@npcmr.ru
Dmitriy S. Semenov;

ORCID: https://orcid.org/0000-0002-4293-2514;
eLibrary SPIN: 2278-7290; e-mail: d.semenov@npcmr.ru
Alexander V. Bazhin;

ORCID: https://orcid.org/0000-0003-3198-1334;
eLibrary SPIN: 6122-5786; e-mail: a.bazhin@npcmr.ru
Yulia N. Vasileva, MD, Cand. Sci. (Med.);

ORCID: https://orcid.org/0000-0002-1066-3989;
eLibrary SPIN: 9777-2067; e-mail: drugya@yandex.ru

* Corresponding author / ABTop, 0TBETCTBEHHBIM 3a NEPENUCKY

Vol. 4 (1) 2023

BOI: https://doi.org/10.17816/DD114723

Digital Diagnostics

12. Torkian P, Rajebi H, Zamani T, et al. Magnetic resonance imaging
features of coronavirus disease 2019 (COVID-19) pneumonia: The
first preliminary case series. Clin Imaging. 2021;(69):261-265.
doi: 10.1016/j.clinimag.2020.09.002

13. Ates OF, Taydas O, Dheir H. Thorax magnetic resonance imaging
findings in patients with coronavirus disease (COVID-19). Acad
Radiol. 2020;27(10):1373-1378. doi: 10.1016/j.acra.2020.08.009
14.Ussov. WY, Nudnov NV, Ignatenko G, et al. Primary
and prospective imaging of the chest using magnetic
resonance imaging in patients with viral lung damage in
COVID-19. Med Visualizat. 2020;24(4):11-26. (In Russ).
doi: 10.24835/1607-0763-2020-4-11-26

0b ABTOPAX

* Xopy»as AHHa HukonaeBHa;

anpec: Poccus, 127051, MockBa, yn. MNeTpoBka, 4. 24, ctp. 1;
ORCID: https://orcid.org/0000-0003-4857-5404;

eLibrary SPIN: 7948-6427; e-mail: a.khoruzhaya@npcmr.ru

Bacunbes Hpuit AnekcaHapoBuUY, K.M.H.;
ORCID: https://orcid.org/0000-0002-0208-5218;
eLibrary SPIN: 4458-5608; e-mail: y.vasilev@npcmr.ru

I'puk EBreHus AHapeeBHa;
ORCID: https://orcid.org/0000-0002-7908-3982;
eLibrary SPIN: 5558-7307; e-mail: evgeniyagrik@gmail.com

ManuHa Onbra lOpbeBHa;
ORCID: https://orcid.org/0000-0002-8684-775X;
eLibrary SPIN: 5504-8136; e-mail: 0.panina@npcmr.ru

CemeHoB [IMutpuii CepreeBuy;
ORCID: https://orcid.org/0000-0002-4293-2514;
eLibrary SPIN: 2278-7290; e-mail: d.semenov@npcmr.ru

baxun Anekcanap BnaguMuposuy;
ORCID: https://orcid.org/0000-0003-3198-1334;
eLibrary SPIN: 6122-5786; e-mail: a.bazhin@npcmr.ru

Bacunbesa Onus HukonaeBHa, K.M.H.;
ORCID: https://orcid.org/0000-0002-1066-3989;
eLibrary SPIN: 9777-2067; e-mail: drugya@yandex.ru



https://doi.org/10.17816/DD
https://orcid.org/0000-0002-8684-775X
mailto:o.panina@npcmr.ru
mailto:d.semenov@npcmr.ru
https://orcid.org/0000-0003-3198-1334
https://orcid.org/0000-0002-8684-775X
mailto:o.panina@npcmr.ru
mailto:d.semenov@npcmr.ru
https://orcid.org/0000-0003-3198-1334

	_Hlk125282540
	_Hlk133274877
	_Hlk125283803
	_Hlk125281745
	_Hlk133423995
	_Hlk133973612
	_Hlk134014646
	_Hlk134047656
	_Hlk134046491
	_Hlk134053523
	_Hlk133784928
	_Hlk133858698
	_Hlk133848692
	_Hlk133785302
	_Hlk133848074
	_Hlk133863418
	_Hlk133850736
	_Hlk133863457
	_Hlk133867214
	_Hlk133881067
	_Hlk134058634
	_Hlk134123777
	_Hlk134123545
	_Hlk134129293
	_Hlk134136047
	_Hlk134139660
	_Hlk133679659
	_Hlk133620196
	_Hlk133679781
	_Hlk133681686
	_Hlk133535631
	_Hlk133577267
	_Hlk133595453

