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[FEE] #ZE20224F 11 A 4 H, FrARE M % ( coronavirus disease 2019, COVID-19) #fii2% 481 6.28 12,
FET- NEUHE L 657 J7 . Jilije COVID-19 fie iy B M MAS T, FERIN COVID-19 fili % . il i A2 A% 5 45 21 28 K Bl 52 10
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Research progress of pulmonary functional imaging in acute and convalescent lesions of COVID-19

LIU Xiao-yu, SHAN Fei’
Department of Radiology, Shanghai Public Health Clinical Center, Fudan University, Shanghai 201508, China

[ Abstract | During the coronavirus discase 2019 (COVID-19) pandemic, more than 628 million people were diagnosed and
more than 6.57 million died. The lung is the most frequently involved organ of COVID-19, which is mainly manifested as COVID-19
pneumonia and pulmonary thromboembolism in acute phase and COVID-19 related small airway disease and pulmonary interstitial
fibrosis in convalescent phase. Pulmonary functional imaging uses imaging techniques for regional visual and quantitative assessment
of lung function, providing additional regional distribution and location information, which cannot be provided by routine pulmonary
function test. In order to fully understand the application value of pulmonary functional imaging in patients with COVID-19, this
review summarizes the preliminary clinical application of CT, MRI and nuclear medicine imaging techniques in the early screening,
diagnosis, and follow-up of acute and convalescent lesions in COVID-19, and looks forward to the wider application of various

imaging modalities and related technologies in the future.

[Key Words | coronavirus disease 2019; functional imaging; pulmonary thromboembolism; small airway disease;

pulmonary interstitial fibrosis
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— I Z e P REESE  R B, COVID-19 %
iR A LA R M Al b 4340 R 3, s B RO B A
1T A9 b R AN BRI A 5 87% (133/38) Yk
FIFER /N ( AR <1 mm) FAELE 5 5 I A
—F IR - 2R 4R R, X AE COVID-19 38
TRE PR L, 5 —IixHEER COVID-19 i
O R S S L s, A D S L A 7
B BV ) B FE Atk Ml DA PR AR AR I PR T2
BRI 9 KA %€ . COVID-19 BE KA
Ja, HADIREA P Re A e AN R RR B A2 400, RN fii
BEL T 38 R D B REAS: . /N ) fig R i LA A R
IRERERG ST | JERHTELAE (post-COVID-19
syndrome ) ¢ H77E (long COVID ) ) 5K B
Z— [AlRE, H AR 2 & ke e i OB
RS R B R 1297 % (AT L IRESH L
)Yy B COVID-19 HR 3 I i Bl ol 25 o 32
BERICAMG A . e #e ZE . NIIE R AR DL il
B] T e Ak

it Ty B AR Xk R 3 AL T 2
(CT) . #EHEHR (MRI) FA% = 22 AR AT fifi
Dge sEAT DX 3l mT WAk AR PEA, 45 TC Al A
10 S A i A, WETE . ARSI RAE Y Ty
Gl B2 SR Wil RE A T A A b AR A R
Uigetid: (PFT) P ARt fieny Xk or A BoE il
B N T CT. MRI R P52 A% AR
FE COVID-19 ifi % . il I 4 44> 2 45 2 s A8 S B
5] COVID-19 #H /NS IBAE . i8] it £ 4k 1k
SGRIBON | 2l M BEVT TR IER, ASSCH98 B4
il T B A% AE COVID-19 &M K FE & 1 A 40 24 I
IRRH, FfitfTREE

1 COVID-19 24 HAfhmIEs

1.1 COVID-19 A% Jg#f CT, JLHUZH)Z CT,

Iz 1 T COVID-19 Jifi 46 1y % £ F1i2 W',

COVID-19 Jiifi & CT Ml # 3& 3 Ay XA ili 51 J& S
i 53 A1 2R R 22 B B 5 4% B2 5% (ground glass
opacity, GGO ) . fTEECAEILAS | /N i) B 5 (il
PEAAE ) 45U R4S CT HIFi2 8 COVID-19 fili
REVFEFEE (56% ) BAK, (HRBEE (97%) FiifE
Witk (72%) %™, A B TRE% 3 COVID-19

fili g8, JF b H O AL SR8 W R T 4R 4 o
W
Z I gF MY I 52, g ¥ MRI S CT X
COVID-19 FEAF P 4F 52 19 2 01 B A 55 4 500 7
) — B0k, I FLRE 3R (R A A1 4 g R AR RS B
Torkian %5 "*" % M £ 4~ MRI 551 5 %8 CT ZEH 531
COVID-19 ili % % % GGOs., 5275 . FPIREY K 2 5
TESEAFE 2 07 T LA e — 20k, Hob T, A ek
HE R - Pk ) 559k 2 751 ( TSE-TIRM-T,W1 )
7R AR AP S0 S A, R R gk K S
T A M A K M IX . Pecoraro 25 7 4 3iF S 3
MRI 5 CT 7E1F COVID-19 i 4 fiE 42 )5 i 26 P
el i) — 2k, RIFHE B HOmBUEE (DWI)
Al FHF 1A COVID-19 i 4 i 16 stk PP ]
i = 48 4 |1 35k Bsf (] P %1 (3D UTE ) MRIS %
KU CT A i BE M X BB 9Y 7R, UTE-MRI 76 3451
COVID-19 ifi % GGOs. SE7% K4 s A ik 45 ML AUAE
S ES5CTHARE -, HASZAT, F5
SuS =2 | L e 0= R il < S 2 A W 2
4 S G A - 8 e [E] % B[R] )3 81 (3D OE-UTE )
MRI 3 — 25 7T [] i A 4 i i A<, Ok B AR
IX S 8 S S RN . RAEAE COVID-19 K
T, MRIASHEFEAE A COVID-19 Jili R (1) B %k
SRR, BAE R —Fh e H B R A 1 g =X,
MRI 7] B JLEE | 2200 e S st ) P 7 22 Uk Bt 1 i
WCT MERBMATR .
A I A A AE R T R T2 L CT

(FDG PET/CT ) 1Eh—Fpff il 5 DI REARZS & 52
1G2ARG A Ty, FEVTAR SE RN iy T A
HAREVER . PET/CT fEMS 1 41 M A F VA%
LA R SRS 4y 715 5.7, FDG PET/CT fiE
T — 25 7 AT 7SR 0 81)  P £90 2 H ) FF 4
£ "FFDG R iR, "“F-FDG PET/
CT nJ fE iy COVID-19 ili ¢ (%) #b 78 8. 7~ F B, #¥¢
BT TCHE R . I A AR T e S P B S8 551132 W TR
M Y 0 Y B 2 Qin 4P Hi3E T COVID-19
AT I, 4 1 = B AT B %) Stk 0 TR IR AR
7 ""F-FDG PET/CT ¥ ¥, 453 i 75 ili GGOs Al
(B ) SRS kb 2 B B, Dietz 25 % 13 441
A fa # A COVID-19 (&5 i BLE R 5 6~14 d 17
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"F-FDG PET/CT ¥ 4, & ¥ fili %4 28 "F-FDG %
4 . Bai 45 2 % H I COVID-19 FEE %
17 "F-FDG PET/CT #i#r, WEL 5% 53 fili s 2 )
SR, A R AE. RAY F-FDG PET/CT
Kl COVID-19 i % R Ry, (HAR S EERRAK . 9%
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2 COVD-19 R E HAfhRT

2.1 COVID-19 A/ h&Eym T WA /IS WA

AHCTAE I —FPTC A,y 2 BEE 9 Jh T R W A4 K
2, 0] LUR TR I S SO S /NGB R AR
Fleischner [p23 4 25 i B 8 SCA s BLAE B 2 <l
PHZE (ilH e N SE % ) SRS S -
CT 2= i B R BUH F TRl il NGB R AR, il
INFIER AR AR HAA<2 mm ASIERR S, W/
LA CT A B TR 528 M B B . Franquet
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(PREFUL ) MRI A T hA& sl X 6l <, B
A8 S il 2y e R S UK, SR I PREFUL
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BEfS T 53tk (VDP) A S /NGB 5%, Kooner
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HRCT, 2 PFA ] 5P il 5 v 52 5018 4 v 1 e 15
2K A, Yang 4 R I 46% (76/166) AT B
COVID-19 BEERE F I CHBIARIRSE 56 d) 1Y
Bii; CT A LF4Efb LI, H 89% (68/76) I
LA TAMNE, 5 GGOs FISEAE /A — 2L,
PR AR A 3 R Y Froidure %5 2 % 80 4 7
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(22/107) ) # HRCT I A L 4e L iE £, 47%
(58/122) Wy@BH M —FA LiyRiE (DLCO) [
%, Jutant ' 41 % W 19.3% (33/171) (4 5
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a3 g EES2 COVID-19 FEE B E 1 6 4 H bl
Vi, 762 AUSAH CT T WAF4ifb R B, Ih48
Rk CT HEm

MRI A] LA L1 % 38 COVID-19 Jir S5 il 7] Ji 458
15 1 il T BE R A8 . 2 Xe-MRI S — Ff R % TF 4 i
S & AR IR N R (S NS B B o
2T 20 B AR T 2R L3 B R AE S HUf (RBC/
TP ) SR VFAG it D BE AN SRS He, LU A R AR Wit
PR RS sz AR 4 L it R AR A ] fiE 3K DLCO
W AR . Li s WO P Xe-MRIHT T 3 A
COVID-19 Gl ryififhifh, & MILE R A
& [ VDP (5.9% vs 3.7%, P=0.039) , H X4 ifi
TSNS, (A A B DRSS, A4t ]
FEK (43.5 ms vs 32.5 ms, P=0.038 ) , RBC/TP I
ik (0.279 vs 0.330, P=0.041) . Grist % ¥ i %
B COVID-19 fifi 4 B &2 i B 3 A~ J5 AT5 I W 1R ¥
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16 1E % 30 Bl N, " Xe-MRI{J) i 75 RBC/TP %5 fit
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