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[Abstract] The Corona Virus Disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) . has brought national public health emergency and global attention. Chest computed tomography (CT)

plays an important role in the early diagnosis, disease staging and grading, treatment strategy supporting, therapeutic

effect evaluation and follow-up surveillance of COVID-19. In this paper, we summarized the spectrum of CT manifesta-

tions of COVID-19 correlating with underlying pathology, and imaging features related to disease evolution, in order to

help clinicians to get familiarized with these imaging manifestations of COVID-19 .

[Key words] SARS-CoV-2;COVID-19;CT diagnosis; Imaging manifestations

2019 3 78 568 bR 95 B S B0 il 4 Bk R B 78 ek AR
i & (Corona Virus Disease 2019, COVID-19),
BAE 2020 4F 2 A 22 H.&RILHILHEH 77592 . 5L
T- 2362 ] Ko E #7112 76392 i), BETS 2348 i1,
ML Z A H5 (Computed Tomography, CT) 3 A
£ COVID-19 By R B2 W B o 1 2 IR )T 38 & .
STFROTN L S Mg BA EZ N HME. T
WL AR S HATE & i COVID-19 5244 4 SCik 17
FEP, I 25 A DU I R 25 A2 TG BE B AR T S BHE B
R T 23 3 T AR I IR BE 7 rp ol B B AT AL 2
B BE LA 1 1 12 9 161 1Y) S 1R LR U 4R S 25 COVID-
19 H M CT S2AR R I AH S5 L At LA B [ i 44

#IE1EE . R W, E-mail : anicesong@ vip. sina. com

P18 5 A8 R ot SO B I A I A IR AR IR L CT fE 42,
G- R FH S ARG A 5 SR A T I R 27 KB
1 COVID-19 % w5l RIiRE YT

2019 57 20 56 PO 5 8 R IE B RNA JR 8, [
BN Al UL AN R AT B S R T R AR A
XA R T B R Y R R A LR Uk 2 [RE 5
MR . % N £, H A2 60~140 nm, HATIA N,
2019 7 70 56 R 95 B A2 3 3k B UKL 10 spike 2R [
CET P8 1) 5t 11 A9 F f 20 0 i 45 5 5k 32 54 kil 2
(ACE2) 254 314F J 4l M 4= A 19 32 44 AT 3#E A 32
B R An i A

2019 AR AR G T 1R AN S A L i, 51k
SR R B L TR A% . g B e AR S O A il ]
JBG 5 2 3 A s /0N o ) B /0N ik P T BT T /N



o 470 - WAESF 202054 A % 32 %% 448 Med ] West China, April 2020, Vol. 32,No. 4

W o i) JBT SR LA L TRD BT A K i, 3 RS . AR
KRB R PR AT B R L TFIE R
Wiy, RME R T EALFREEANBHEE, EE
AR A SR o e AR WO T BR R R BE R — 1 il ) BT
LR SRS I 1] COVID-19 3BT
BT T SR I & B U R T8 il 3 8 405 1
R 27 41 RS RS W, A T B S ) i 24 G Vi
I BT B, 42 7R A PR IR IR 5360 25 5 4iE (actue respirato-
ry distress syndrome, ARDS) , £ ifi £ 21 & 7 ili 7K i
35 B BT Al . #2788 ARDS., MR B4R AE 2R 13,
COVID-19 5 & JE & M 1 1 2 & 1E (severe acute
respiratory syndrome, SARS) F1 # & " Wk 2% & 1F
(middle east respiratory syndrome, MERS) 7}k 55 3
G AHAL

2 COVID-19 Wi R ERIW

COVID-19 il PR AE PR A 45 57 1 19 6 DL 4 4R
B4 AT LR RN Y . BB B W) AT RE AE K R
HI LR 1 B TS A% G L X 48 K R 2 COVID-19
FEEIR AHA S ME — B R AR . D BUR E AT B
S PR O o A A T RE AR . A7 AR S AR 1
AT R T AT AT e DA Dy Y i v 40 0T B R g
TR, AT B K S R  E R RE R A ) BE B A
IR TE  ARDS 2Pk O JIE 45 1 R 2Pk B e s, £ 2
FETM , SES K A I R) R B R OE W R R A A
L bk EL 00 N /N A D o R A A Y B 3 T I
)T C RN A UK st B2 A &R
TECAE AR AP I U 4 B 1 4 s 2 R ) A DU
S Bl T B ik s Y S R BE A EE COVID-19,
3 COVID-19 W2 & By &8 CT By (&

7 FH 52 I 308 e Sy 3R 43 i i S 19 (RT-PCRO A
2019 37 7 e PR 5 B 4% 2 BH 14 02 512 COVID-19 1) 4
Bt o AEAE I RS2 B v o |y 52 BORE &8 23 L JRORE HOR |
o 7 B 167 28 A DR R R ) A R ARG DU 4 R PR R RO
15 AT E S PR — 2 B B0 S R 4 B A
SRR BT I T A BN IR KUK . i CT A A
faf fEAREE 4 COVID-19 iUk m . ERsAAE A
ZWHRIEIESE COVID-19 B H WM CT iE 24 — &
MRRIEE 7 2 W COVID-19 424 451 . X+
TSR IR AGL I B P T S S 2 59 COVID-19 /84 .CT
R dr A B TR 2 R a1 i E E 5
AR 2 01 23 5 L RRORT e i A 12T O R A L AR
b4 CT mlfE b A4 RT-PCR 1A 19 0] 58 9 141 19
Il PRAZ Wb -7 o HE R 58 1A i B 2% B3 45 O T A
(R 565 7 WBURI e il R 12 97 O S8 AT W, gk g s i T
CT A6 SV S BE LA 1 I PR J 2 Atk 53k B 25 R0 1S e

o o R 1 AR AR
4 COVID-19 i CT & IE&K

COVID-19 fifi#l CT ik A & UL F AR X5 A 5 UL AE
o WAL ALTE TS B 5 B Y L A0 AR AE KOS
Bl A1 A L SR A R UL B AR B2 A kL P /N I A R
BRGNS AT VR AR R AR A A
FERX L CT AiE G b, 9 kb P /I8 I A5 38 R 40 /N 3038
Yok nl fE L COVID-19 A X T Ho Al g 7 1 Il % B A
—ERE SR CT R
4.1 HWAEZ
4.1.1 BEIFFEHFEE R (ground glass opacity, GGO)
GGO 48 CT 1B M it P %5 3 5% i 38 m 1 X3,
PR T L 50 B 5 AT, o Bk R R T P ) B 4
I AE ™ 7K T8 0 76 R PN TR I B/ i T g i) J5 2K
AR Z 550 . COVID-19 B s CT % 5
Shy B S OBUA LA i BB A Ay R B B IX 4y A
GGO™™ L 1, Hi 43 0 58 L. GGO i 3L F
57 % ~86 %1 20 2 COVID-19 &4 Wiy CT 8.
FRol & RO =2 CT AELY . GGO af Ll iy
B2/ AT I D i S S R 11 I (1 D4 N =1 A

L[ 21
Ap el

Bl BRETEX

Figure 1

T BE R332 L 3 KW Z ) 2 KA RBUA B b 5. 3t

BRI 39.0°C . BAEE CT s Z2 il 1 i i s R /N BE R B 4 GGO(4L
@5 HE)

Ground glass opacity

40102 ANMIREAE 40 XS I 2 G T 5T 4 R 1 R
/NI ) o T/ I iy ] B 3 R CT R B £
B Ras . WE 2, X —MFELR M HEMHKT
GGO™ 21 g COVID-19 R, B2 6l iy o {R &5 4 2
FEALRE L2 GGO 43 A F XU J5 i sl s = . HIE Al
AT BE 5505 B F A SCGE J I I TR SR 4% 1, S B0 e ] B
L UNANAE & 3 S

4.1.3 WUEHREBS ANE IR IE A IEAE CT R
HHE GGO T 5T /N [] BR 3 J5 , /N I P 2838 20 B )



HHESF 2020 F 4 A % 32455 48

Med ] West China, April 2020, Vol. 32,No. 4 o 471 -

B2 MBS
Figure 2 Reticular pattern
TEBE .49 2 AW R R il sl R 5+ REe .
CT 7R BUME T M- 22 & 4 W A% A% 52 (L0 7 HED L 1 5 0 W B % 2 <48
JE 1Bl o A

FEAR B S LT A RO Fy Bl A A= DL 3.
SCHR AR 8 LA 29 1/5 19 01 B RCEE Bl
AR o Ak, YRl % A1 AR A T SR IE 1 GGO Al
AR 4278 COVID-19 W] fig i A i 5 0 5l 55 1 .

B3 KIEHEAMLE
Figure 3 Crazy-paving pattern
TR B AT 5 kR A S 2 ) LR 1A A B A
WU JE S HE 2 R 38, 0°C . Wi CT s XU B e kN £ & “ AT
Bl % A7 E o USUNT S0l g 18R DX 20 A ok 3=

A1 SR SRR I N B0 A ORI B R A
AU O CT 1 2 B Oy Jii 5 Joi 4 82 8 ol 2% IXC
s i A RN S BE I B R W . COVID-19
4 SR 5 20 Rk L B IR B L I R T 55
SERIIAT LA 4. SEAETE COVID-19 Hr il SR 2y
5500 ~ 6200715, AE HOAE 1 R by B % T gk
91%", 243 4H GGO, Bernheim ZE 38 . 7F 121
Pl h A 2 il B 52 O GGOY . A BIF5E
S MAEAR Hh BB Ak CT G A ) i) ol 1 1) 650 4 R0 2
SRR B R T B 2 i S AR M A 2L g
TN IR SR HE R AR T

-
B4 TEHMEMISET K
Figure 4 Consolidation with halo sign and bronchiolar dilatation
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Figure 5 Vascular enlargement and bronchiolar dilatation
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Figure 9  Air-containing space
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Figure 10 CT manifestations of early stage
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Figure 11 CT manifestations of early stage
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Figure 12 CT manifestations from early stage to progressive stage
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Figure 13 CT manifestations of peak stage
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Figure 14 CT manifestations form progressive stage to absorption stage
TEBH LM, 65 % IZWZR 1R R RARE BEE R 4 46, %8 F 12 RETRs EAERNIHER 1 h, 82 COVID-19 T, ZiRY7 )5
IV R S R Do o AR L 6 T 0 A R A A T R SR B R A R BT L AR e 13 KB . A~CL A — & . AL 2020-1-26. B. 2020-1-30 , C. 2020-2-3; A.
XU AE 22 % 1 MRS B B 5% B DR 8570 VAR R LIS A3 A o 32 B~ CL IR Y7 TR 99 kb B S WO 91 FEL 45 /0 5% R IR Jo & 4 2 Rk 48

i 98 K E » Pl T BORG AL A I A B R S A AR — 2 R | P B A JRO R RO R IR I O 7 S BT 2R
2250 AR R BB AT S B 1H . 9 B 1 i 28 K 2 1) 5 38 5 25 S ISR T 58 B 4R T P
COVID-19 9 CT AR 2 5 0B 5 B Il M JE 8010 00T i 75 15 AR UL PR » o 2k



W|EREF 2020 F 4 A % 32 %% 438 Med ] West China, April 2020, Vol. 32,No. 4 o 475 .

OB 4 6 L I 5% L B I 5 3 17
s
.1

6 55 HC Al 2 1 A S T N R B I
T I AR - WU 22 R LA 5 GGO S 2R A SR
i A A N e g R R R, ©
FH TR 38 0 5 T 48« SR il OB GG O, £ B0 A 52 A7
S U M R B S AU I R A A . ) & I R B
KR EZREIRIE M GGO, Al LR SE AR 5 5 LA 23
T AR S U B 45 i K KN i v e 25515 5 B i 1 E
Ji& L AT B 2 RN i RO . @ FERE 2 P PR R G
A < BNl 5B GGO , Jay PR A4 5 il sl X0 52 7% , a9 i
[F A AE s GGO 5 28 N A] 45 I /0N i (1] [ 384 = i Bl %
AUAE 3 2500 V45797 bk B 45 4 R K e s AR D WL . © B
i FE I A WU 2k GGO RE 28 s /] DLt B2 40 7
PRt 58 00 i B ko0 A1 i 3 L2 AT S 3 AR 5K B L
Al L, © 0PI T8 A R 7 48 < B L/ i e 2
WL /3 MBS AR SR R R RIS R, A A T
ity v g DX s S B IX 2 B AS X AR 43 A . D B 4 s
B A < 22 IR U VR 8 1k 1 AR W GGO, /it
J¥1] o 154 JEE
6.2 55 EE LAAM G M il A % 05 D SRR il
4 JLEZ I, % WAE G R GGO, 5278 Ko/ s 4%
AT UL SR RE R R A0 SR AR ST 9
SRR . QUPETENG 4 - 20 b 0T I JE% Y 14 I OKCAE
AR 0 eV L Il P R B R 5 S A A 4 A Y
13 AR 2 22 R IR i Bl W Bk SR
6.3 EARECYPER R % B0 QP I K . S
TR B Ry UM R R B R R R GGO s SE AR 5%, Y
LIRS B =St 15 R Al A WY i (i £ ]
T ONBRE T 25 i o M i FRR . © 21k T TR P R 4
e fili ¢ < LY S BN k8 vk GGO R 45 5 12, i s
TR/ UL 5 470 i IR S A48 il 36 o Y R o o 1R P b
o0 T . O a B AR L RUI R TR T GGO,
NGRS N R (1 AR R AR 2 )
DRIt 248 0 AR 52 2 2 Pk SR BTk s A 4 A S B
ey UR

ROk T, COVID-19 7 248 2% R b 5 HAb
Bl QO IR L 88 i SRR ) R AL Ak 1 il 2 L g R M il
RAFAE— LS, A — & WA T4 6 B E %
ik Sl PR IR L S G A DL R TR R S
ST DO A FIWT
7 NG

CT ZE R AU K s B W5 COVID-19 i 2 Jiili &
AR v EL A R A 2 e I S R R T )
W00 R B R W CT A B M 2 TR A 2 o Jak 3

ORI ) WUEAE S R R X4 RT-PCR
Y PR v iR N U I = N S o = R i R
CT IR COVID-19 B # FAS [ #4377 fig
AFTARR . AWFFE L1 COVID-19 B itid CT i
163 B B L i s 2 T 9 A 1 1 O A R R S B I R B2
A A H CT 2 W F B, ik 2 s Wy g i 7
RIT R E 0 DU 08 1 & TR R R e i i E R
HINRGRE,

(5% i)

[1]  http://2019ncov. chinacde. cn/2019-nCoV/global. html.

[2] http://2019ncov. chinacdc. cn/2019-nCoV/.

[3] XU X, CHEN P, WANG ], etal. Evolution of the novel coro-
navirus from the ongoing Wuhan outbreak and modeling of its
spike protein for risk of human transmission [J]. Science China
Life Sciences, 2020, 1-4.

[4] TIANSH W, NIU L, LIU H, e al. Pulmonary Pathology of
Early Phase SARS-COV-2 Pneumonia [J]. Preprints, 2020.
doi: 10. 20944 /preprints202002. 0220. v1.

[5] XUZ,SHI L, WANG Y, et al. Pathological findings of COV-
1D-19 associated with acute respiratory distress syndrome [J].
The Lancet Respiratory Medicine, 2020. 0(0).

[6] GUANW]J,NIZY. HU Y. et al. Clinical characteristics of
2019 novel coronavirus infection in China [J]. 2020, 2020. 02.
06.20020974.

[7] CHAN J F W, YUAN S, KOK K H, et al. A familial cluster
of pneumonia associated with the 2019 novel coronavirus indica-
ting person-to-person transmission: a study of a family cluster
[J]. The Lancet. 2020, 395(10223); 514-523.

[8] WANG D, HU B, HU C, et al. Clinical characteristics of 138
hospitalized patients with 2019 novel coronavirus-infected pneu-
monia in Wuhan, China [J]. Jama, 2020.

[9] HUANG P, LIU T, HUANG L, et al. Use of Chest CT in
Combination with Negative RT-PCR Assay for the 2019 Novel
Coronavirus but High Clinical Suspicion [J]. Radiology. 2020,
0(0): 200330.

[10] XIE X, ZHONG Z, ZHAO W, et al. Chest CT for Typical
2019-nCoV Pneumonia; Relationship to Negative RT-PCR Tes-
ting [J]. Radiology, 2020, 0€0): 200343,

[11] FANG Y, ZHANG H, XIE ], etal. Sensitivity of Chest CT for
COVID-19: Comparison to RT-PCR []].
2020, 200432.

[12] PANF, YET, SUN P, et al. Time Course of Lung Changes

Radiology.

On Chest CT During Recovery From 2019 Novel Coronavirus
(COVID-19) Pneumonia [J]. Radiology, 2020, 0(0): 200370.

[13] CHUNG M, BERNHEIM A, MEI X, et a/. CT Imaging Fea-
tures of 2019 Novel Coronavirus (2019-nCoV) [J]. Radiology.,
2020, 0€0): 200230.

[14] LEIJ, L1J, LIX, etal. CT Imaging of the 2019 Novel Corona-
virus ( 2019-nCoV ) Pneumonia [J]. Radiology, 2020, 0
(0): 200236.

[15] ROTHE C, SCHUNK M, SOTHMANN P, et al. Transmis-



» 476 -

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

WAESF 202054 A % 32 %% 448 Med ] West China, April 2020, Vol. 32,No. 4

sion of 2019-nCoV Infection from an Asymptomatic Contact in
Germany [J]. N Engl ] Med, 2020.

XIE X, ZHONG Z, ZHAO W, et al. Chest CT for Typical
2019-nCoV Pneumonia: Relationship to Negative RT-PCR Tes-
ting [JJ. Radiology, 2020, 200343.

http://www. gov. cn/zhengce/zhengceku/2020-02/05/content _
5474791, htm.

http://www. gov. cn/zhengce/zhengceku/2020-02/19/content _
5480948. htm.

HANSELL D M, BANKIER A A, MACMAHON H, et al.
Fleischner Society: glossary of terms for thoracic imaging [J].
Radiology, 2008, 246(3): 697-722.

PAN Y, GUAN H, ZHOU S, et al. Initial CT findings and
temporal changes in patients with the novel coronavirus pneumo-
nia (2019-nCoV) : a study of 63 patients in Wuhan, China [J].
European Radiology, 2020.

SONG F, SHI N, SHAN F, etal. Emerging Coronavirus 2019-
nCoV Pneumonia [J]. Radiology. 2020, 0(0) . 200274.

NG MY, LEE E Y, YANG J, et al. Imaging Profile of the
COVID-19 Infection: Radiologic Findings and Literature Review
[J]. Radiology: Cardiothoracic Imaging, 2020, 2(1): e200034.
AJLAN A M, AHYAD R A, JAMJOOM L G, et al. Middle
East respiratory syndrome coronavirus (MERS-CoV) infection:
chest CT findings [J]. American Journal of Roentgenology,
2014, 203(4) . 782-787.

QIAN L, YU J, SHI H. Severe Acute Respiratory Disease in a
Huanan Seafood Market Worker: Images of an Early Casualty
[J]. Radiology: Cardiothoracic Imaging, 2020, 2(1): e200033.
BERNHEIM A, MEI X, HUANG M, etal. Chest CT Findings
in Coronavirus Disease-19 (COVID-19): Relationship to Dura-
tion of Infection [J]. Radiology. 0(0): 200463,

FANG Y, ZHANG H, XU Y, etal. CT Manifestations of Two
Cases of 2019 Novel Coronavirus (2019-nCoV) Pneumonia []].
Radiology, 2020, 0(0): 200280.

FRANQUET T. Imaging of pulmonary viral pneumonia [J].
Radiology., 2011, 260(1): 18-39.

WU Y, XIE Y L., WANG X. Longitudinal CT Findings in CO-
VID-19 Pneumonia: Case Presenting Organizing Pneumonia Pat-
tern [J]. 2020, 2
(1): e200031.

LI X, ZENG X, LIU B, et al. COVID-19 Infection Presenting

Radiology: Cardiothoracic Imaging,

with CT Halo Sign [J]. Radiology: Cardiothoracic Imaging,

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

2020, 2(1): e200026.

ZOMPATORI M, POLETTI V, BATTISTA G, et al. Bron-
chiolitis obliterans with organizing pneumonia (BOOP) , presen-
ting as a ring-shaped opacity at HRCT (the atoll sign). A case
report [J]. La Radiologia medica, 1999, 97(4): 308.
KIMS]J, LEE K S, RYU Y H, et al. Reversed halo sign on
high-resolution CT of cryptogenic organizing pneumonia: diag-
nostic implications [J]. American Journal of Roentgenology,
2003, 180(5) . 1251-1254.

KONG W, AGARWAL P P. Chest Imaging Appearance of CO-
VID-19 Infection [J].
2020, 2(1): e200028.
HUANG C, WANG Y, LI X, et al. Clinical features of pa-

Radiology: Cardiothoracic Imaging,

tients infected with 2019 novel coronavirus in Wuhan, China
[J]. The Lancet, 2020.
rhre R 2 2 S A A o T R SR O T A AR B S 28 s b
R R R R W CE— O] . h A
Ze7,2020,54C 00 ): E001-E001. doi: 10. 3760/cma. j. issn.
1005-1201. 2020. 0001
HU X, CHEN ], JIANG X, et al. CT imaging of two cases of
one family cluster 2019 novel coronavirus (2019-nCoV) pneumo-
nia: inconsistency between clinical symptoms amelioration and
imaging sign progression [J]. 2020, 2020, 10(2): 508-510.
DUAN Y N, QIN J. Pre- and Posttreatment Chest CT Find-
ings: 2019 Novel Coronavirus (2019-nCoV) Pneumonia [J].
Radiology, 2020, 0(0): 200323.
ZERTE, AR OB R R O R 1 I R AR e Wi
(2020 5 —RO [J]. BE2E ¥ 0, 2020, 30(1): 22-34. doi: 10.
12173/j. issn. 1004-5511. 2020. 01. 07.
KOO HJ, LIM S, CHOE ], et al. Radiographic and CT Fea-
tures of Viral Pneumonia [J]. Radiographics, 2018, 38 (3);
719-739.
BAJANTRI B, VENKATRAM S, DIAZ-FUENTES G. Myco-
plasma pneumoniae: ; A Potentially Severe Infection [J]. J Clin
Med Res, 2018, 10(7); 535-544.
SILVA C1S, CHURG A, MULLER N L. Hypersensitivity
pneumonitis; spectrum of high-resolution CT and pathologic
findings [J]. AJR Am ] Roentgenol, 2007, 188(2): 334-344.
COTTIN V, CORDIER ] F. Cryptogenic organizing pneumonia
[J]. Semin Respir Crit Care Med, 2012, 33(5): 462-475.
(Y5 H 9 :2020-02-24; 12 [E H #1:2020-02-26; 4545 : 532 )



