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[Abstract] Objective: To analyze the dynamic changes of chest CT images of patients with
corona virus disease-19 (COVID-19). Methods: Fifty-two cases of COVID-19 were admitted in
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the First Affiliated Hospital of Zhejiang University School of Medicine. The consecutive chest CT
scans were followed up for all patients with an average of 4 scans performed per patient during the
hospitalization. The shortest interval between each scan was 2 days and the longest was 7 days.
The shape, number and distribution of lung shadows, as well as the characteristics of the lesions
on the CT images were reviewed. Results: The obvious shadows infiltrating the lungs were shown
on CT images in 50 cases, for other 2 cases there was no abnormal changes in the lungs during the
first CT examination. Ground-glass opacities (GGO) were found in 48 cases (92.3%), and 19
cases (36.5%) had patchy consolidation and sub-consolidation, which were accompanied with air
bronchi sign in 17 cases (32.7%). Forty one cases (78.8%) showed a thickened leaflet interval, 4
cases (7.6%) had a small number of fibrous stripes. During hospitalization, GGO lesions in
COVID-19 patients gradually became rare, the fibrous strip shadows increased and it became the
most common imaging manifestation. The lesions rapidly progressed in 39 cases (75.0%) within
6-9 days after admission. On days 10-14 of admission, the lesions distinctly resolved in 40 cases
(76.9%). Conclusion: The chest CT images of patients with COVID-19 have -certain
characteristics with dynamic changes, which are of value for monitoring disease progress and

clinical treatment.
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Figure 1 Air bronchus signs in consolidation lesions of COVID-19 patient
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Figure 2 COVID-19 patient has extensive pulmonary interstitial changes and gradual fibrosis in

the lungs
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BIARE W, ABEE 2~5 R HEEIE 71.8%, P 14 d 5 I IS A 84.0%. 414
KL NI 6.2%IEI15] 96.0% (K 2. 4. 5).

&1 COVID-19 HE& A5 A RIS A B HS CT 215 23R L
Table 1 A summary of imaging findings in COVID-19 patients at different time periods after

admission
[n(%)]
BE B IR CT A 2r i (8] n BRI R WAOIRSEAR, WA INIHRIFRIE R AgERER
2~<6d 32 27 (84.4) 21 (65.6) 23 (71.9) 2 (6.3)
6~<<10d 71 39 (54.9) 59 (83.1) 55 (77.5) 23 (32.4)
10~<14d 77 31 (40.3) 66 (85.7) 68 (88.3) 35 (45.5)
>14d 25 9 (36.0) 16 (64.0) 21 (84.0) 24 (96.0)

BEBE, 708, KMEZWIZE 3 dBiE, 85 COVID-19 e BB % VM. A: ABREXCT &
B 3 e T A R L AN BRE R bR B B AR R R s B ABEE IR CT R B IR A B e B R
PG RS TP 22 R I BB AR B B Ce APt 3 8 RMOHE CT K o AR eI, A il A K R 3538
FEE LR, AR NI (B T7R): D ABESs 8 RMUHE CT A% 7 A e bR o 25 2 RIE S 7a Z filio t
AR, JuE BT K.
B3 COVID-19 B 2 IR A Wil A Szt e
Figure 3 Progressive lung consolidation lesions in a COVID-19 patient
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Figure 4  Dynamic CT showed that pulmonary fibrosis became apparent later in hospitalization
in COVID-19 patient
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Figure 5 Dynamic CT showed the progression and absorption of lesion in a COVID-19 patient
(The first CT examination showed consolidation)
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Figure 6 Dynamic CT showed the progression and absorption of lesion in a COVID-19 patient

(negative at the first CT scan)
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Figure 7 The absorption begun firstly in the center of the COVID-19 lesion
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Figure 8  Dynamic CT showed the sequence of lung lesion absorption and gradual pulmonary
fibrosis in a COVID-19 patient

3 i

COVID-19 &2 HHURER BE Be st AR — € BIR (A1 A)RG , A SCoEk i B 3 k47
TR CT R 2 i PR B &0 1~15 d, o] H 301 ke 2 B PR R 491 (3.8% ), {H K43 (96.2% )
R AT UL ko I A LA B P 28 R I R AR 2, E L GGO. B
FORELAR L MESAR DL R Tz B /N R R 3R 9 3, o R R s . R AR . 2 . JiskkDA
GGO it N, 2 92.3%K S & N Al 1L GGO, H UK /N EFEIGF (78.8%). ik
MEA—ERE R, FEERLERINAN X H M R . COVID-19 755 B3 £ e 1
Ffi LR (AR £, Bl /N IR B AT GGO HI Bt T 280E B i sifg, 5liifiEK
s HIILE CT #8 E ] RICAAFFRER GGO. HEALH A o] I SL 4t , 214
RIS, X3 2 T IR I g R R I B A Mg K BRI S . AR
A 32.7%10 B il WSS EAE, W COVID-19 B EH M IE R ZE R . EEH NN
X 595 F AL A 6. RS X COVID-19 VRN % AR LT A £t — B 78, (HEH
TfF 502 B 1. K5k ZX %% 1L 2 (angiotensin converting enzyme 2, ACE2) j& SARS-CoV-2 &
TR R (A 45 MR B ELE 3248, 5 SARS 80 % T HARRAE G, HopMmyar g
5 SARS B KB, AR ACE2 524 KSR A T IR b R A . Sl ohany B B s & &
ARAH /NSRRI BRI VL5 1 % 6 Xk, NS 1) 25 A1 A T ARRREJoa ek 2 AT PRV R 550 B4,
SARS-CoV-2 {FA—Ff il RNA i, HBUR EAIEF RN, SR IEeE <8 iz
uglol, bAh, 7RSSR HR B BB /N MU 5« 6571 LR B8 0 VR AR R AR B A R
TEASC BRI B I A K.

COVID-19 HEF i 15 il w R, H232 302 J7 1) 52 m, A HEROE 77 S0 B 1A 5
@ AL (R BEIR) 5. ImRSEEt, FEREFERRE, Fia—BE a5 R
SR BV ENT IR i SR A E B 2 48 B ThRE 2 v, I PRHENIX b5 58 25 1R N 1R 90 X2 k),
ARG R B SRR AR YT, AR DU AL BB TR, H R A AT S B
KA. COVID-19 BEENFL R (2~5 d) ELEIAN—Fh S0, B LK
GGO FASLAEB), B AL, GGO Wi khiZ Mk, SLAR I Se 1 2 J5 78— g I (] P R 5



AT RZZR (EFEAR) 202042 B
JOURNAL OF ZHEJIANG UNIVERSITY February 2020
X ERE (6~9d 1 10~13 Ao EEBIEI (>14 D HEEWRIGHR RS HTE S, M
DA HE IIAS [ 55 D I 2 A A o S o AP AR A A7 B8l T 35 Bl W AR (2 2 11 Wi 25 3 0 452 2 4k T W
— BB AR TR S VAR o A SCERR AR H e R KO R I R PR ER AN CT 2 &40,
[R] SH J 35090 ek £ A A TR R B R T 7 2 s kadt — 2D 52

ASCHERLBEEERE 6~10 d R H EECNAE, RINA GGO. LA HENZ . Ul
B, eEE A HIEG, SLRAEE AR, FRE GG IR E M . S i P kL H AN [
T B2 R WAL, 2 BHAH 24— 350 73 KB 3 01X — I S 0 40 4 Lk B sy e, o 175 Ak T — AN DB A,
X R B Al A G T BB BRI R S o ST B R B B p i AR BN IRGE, A
9 COVID-19 B iayr WAl Fr4k CT B &R HE . U2 EE M N L GGO N E EYiHAZR),
T BN M Y 4 A (T R] (A1, LA I PPAG CE B s 2 it 4540 o B () 2k e A o s A SR Py HR 300
DAL 4R 5% 52 A BRI AT, T2 B A3 o 18 e NS PETR IS B, mT DUE e K CT B
IR R R . ek, A8 BE (23.0%) 768 W)l A: 20— e m) “ K 3
%, AIRES TS R E BRI A A %, $EaRAt COVID-19 I CT A i 4 SR W 75
BRI A R, DU T 288 VPR b A 0 32 R U

2003 £EF1 2015 4, TEE AVEPEIZEAE (SARS) FIFR R ZEE1E (MERS) 2K,
Joa S A4 [E] 9 BV AL (1 e PR B0 MERS O HP (14 32 2 PRI B8 0E, AR N HE A B B 1 Hb
WA . SARS UL SARS-CoV-2 AT H —E Mk, HMIGKKE, i EA R
SRS . COVID-19 B MMl 8 RIS SARS JEH AHAICI, ELin# LA GGO 15K
ARFEHFEER T MBS, P80 WAsiE . B iR ke gk, {H2 SARS
FLAT TR P () R AT 4, SRR B S AT AT R /N e P ) 5T B /N P ) R 3 SR, B 28 K
T8 Uity A0 S S AR MR ORI B R SR A 00 RR A RS O ) S AR 4T T S B S
R “ B 38 ” #ERII2, SARS [ CT 524500 Mk g Ay sE v, §25 5 vk ig e iy 45
EAG S EHIL “Ai”. RCEEF COVID-19 BFE R B “Afiti” I

YT SARS MiZIT & UL K G a5 T CT W& CAES HIEST O K, FATE WAL K]
BN R I NI IR CT K2 (1) 5 ik 32 w2 W BUs 3], COVID-19 B ahas
CT SR =R IA — € MR AL, mT LA Im PRI T o SR 17 B 44 4 it = A s

SE 30k

[17 LI Q, GUAN X, WU P, et al. Early transmission dynamics in Wuhan, China, of novel coronavirus-infected
pneumonia[J]. N Engl J Med, 2020. DOI: 10.1056/NEJMo0a2001316.

[2] FANG Y C, ZHANG H Q, XU Y Y, et al. CT manifestations of two cases of 2019 novel coronavirus
(2019-nCoV) pneumonia[J]. Radiology, 2020. DOI: 10.1148/radi0l.2020200280.

[3] &R, Bowt, skstig, 5 M CT fARSAAEN LR I% 23 2 2 W B2 h i 0] IR SE R EE 22
2020, 32 (2) .

JIN Yinhua, CHEN Bin, ZHANG Jingfeng, et al.Value of chest CT imaging in prevention and control of
novel coronavirus pneumonia epidemic[J]. Modern Practical Medicine, 2020, 32 (2) . (in Chinese)

[4] e NRIEAEE X DARBEER LS. R THAHA R 2T 5% RATE RO #iE &
[EB/OL].
(2020-02-19)[2020-02-23].http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aef
c2.shtml?from=timeline.

National Health Commission of the People’s Republic of China. Notice on Diagnosis and treatment of novel
coronavirus pneumonia (Trial version 6)[EB/OL].
(2020-02-08)[2020-02-15].http://www.nhc.gov.cn/xcs/zhengew;j/202002/d4b895337¢19445f8d728fcafle3el
3a.shtml. (in Chinese)



ANIRZZR (EFEAR) 20202 B
JOURNAL OF ZHEJIANG UNIVERSITY February 2020

[5]

LIU Y, GAYLE A A, WILDER-SMITH A, et al. The reproductive number of COVID-19 is higher compared
to SARS coronavirus[J]. J Travel Med, 2020. DOI: 10.1093/jtm/taaa021.

ZHU N, ZHANG D, WANG W, et al. A novel coronavirus from patients with pneumonia in China, 2019(J].
N Engl J Med, 2020. DOI: 10.1056/NEJM0a2001017.

GUPTA K K, KHAN M A, SINGH S K. Constitutive inflammatory cytokine storm: a major threat to human
health[J]. J Interferon Cytokine Res, 2020,40(1):19-23.

PAN Y, GUAN H, ZHOU 8§, et al. Initial CT findings and temporal changes in patients with the novel
coronavirus pneumonia (2019-nCoV): a study of 63 patients in Wuhan, China[J]. Eur Radiol, 2020.

YIN 'Y, WUNDERINK R G. MERS, SARS and other coronaviruses as causes of pneumonia[J]. Respirology,
2018,23(2):130-137. DOI:10.1111/resp.13196.

[10] OO G C, DAQING M. SARS: radiological features[J]. Respirology, 2003,8 Suppl:S15-S19.

DOI:10.1046/j.1440-1843.2003.00519.x.

[11] PAUL N S, ROBERTS H, BUTANY I, et al. Radiologic pattern of disease in patients with severe acute

[13]

respiratory  syndrome: the  Toronto experiencel[J]. Radiographics, 2004,24(2):553-563.
DOI:10.1148/rg.242035193.

KR E, AR TIIL, EIEAE, 55 SARS I K 5 AR 7 A [1]. v #ET8UR 2 4% &, 2003,37(9):780-783.
DOI:10.3760/j.issn:1005-1201.2003.09.003.

DU Xiangke, YU WAnjiang, WANG Silun, et al. Preliminary analysis of clinical images of SARS[J].
Chinese Journal of Radiology, 2003,37(9):780-783. DOI:10.3760/j.issn:1005-1201.2003.09.003. (in
Chinese)

FATBE, PNER, OREHT, 55112 B SARS BRI X 4Rl CT RIUFFAE/THT[)]. IR KRZFER(ESR
k), 2003,35(1):29-33. DOI:10.3321/j.issn:1671-167X.2003.21.011.

WANG Rengui, SUN Hongyue, SONG Luxin, et al. Plain radiograph and CT features of 112 patients with
SARS in acute stage[J]. Journal of Peking University (Health Sciences) , 2003,35(1):29-33.
DOI:10.3321/.issn:1671-167X.2003.z1.011. (in Chinese)

Aot L B & 7]



