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Dynamic changes of chest CT imaging in patients with corona virus disease-19
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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
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.
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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.

[Key words]Corona virus disease-19; Severe acute respiratory syndrome coronavirus 2; Novel
coronavirus infection; X-ray computed tomography; Dynamic
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ZEAETRIRTEFE 2 (severe acute respiratory syndrome coronavirus 2, SARS-CoV-2) L5
B, BP 2019 54K EH (corona virus disease-19, COVID-19). SARS-CoV-2 HAH5#
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Bl 1 COVID-19 3 538 ki A H B2 RSO UEALE
Figure 1 Air bronchus signs in consolidation lesions of COVID-19 patient
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FERCAUINH IR RER, RIHHER A" C. D: KM% 8 REHE CT, LR wilili BB B it B % A
SIMGE, RIESEPESCR, TERGLE RO B PR G By Fe ROER 11 RFHXE A CT, SR
JEFE IR — 24/, /N T R 0 5 R e P WA e 5
2 COVID-19 i K B i 6] o 243 [ 2 AL A2
Figure 2 COVID-19 patient has extensive pulmonary interstitial changes and gradual fibrosis in

the lungs

2.2 BEABEAFRRERIBR AN CT 5 %R

BE NP EAFRT B B CT g R RoR, i 2 — e @B (& 1.
iy GGO fENFRE )G 2~5 d B NH L (84.3%), BEJE JLANKF BB GGO H B A% it
N BE RS T SEAR H I A B e 2 5 R BRI S, FEABE 6~9 d LR 10~13
d BB W (350 83.0% 85.7%), UL 3. BEAEEREi e aE 4, £ i P 5 & L )9
A5 fit PR JoR P AR, LA /N R g 184 5 DA R 47 A 2R 4% 5 o e rR /NI [ g 8 JELAE B ot S B
BIAR WL, ANFEss 2~5 RHILAI LBk 71.8%, Bt 14 d Jo LA ELBIIE 84.0%. 274k
TR NI 6.2%I %] 96.0% (Kl 2. 4. 5).
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&1 COVID-19 & Aefa A F i [ Bl i CT #4822 R
Table 1 A summary of imaging findings in COVID-19 patients at different time periods after

admission
[n(%0)]
FEBS B IR CT AL A ) n BEYIERER R, BEROIRSEAR. AR ANIHRIREIE R AgER KR
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 (64.00 21 (84.0) 24 (96.0)

BETE, 708, RMEZWZE 3 d iz, 85 COVID-19 W2 BF % U1, A: ABEHE IR CT &
A 7 e il T PR ) I AN AR B R R B A R s B AR E IR CT A2 (1 iR B 2 R R R
WIS B 2 R B IR R s C: AR 28 8 RIMES CT A& i A8 JiE, A T o ok P R BB 303
FEEERE, WISEHL NI (FkPrR): D: AR 8 RIMHS CT K i bR for 2 2 BIR B 72 Jitis Ak
SR, BRI R,

B3 COVID-19 &3 2 IR & S hili N SRk
Figure 3 Progressive lung consolidation lesions in a COVID-19 patient
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BESME, 30%, R#ZH 1 d, AERMEEL. A ABCE R CT A a7 it T i i R 2D vr B 3%
FESER: B ABEER 4 R NP AL B IS m, JEEIBGR, R VEseds; C: AREH 8 RIMiAsiAesE
TEONBA, AT OLBRE R 2R RN BRI R, JE NS IR D ABEER 13 RSEARIFTE, AL
IR, R ERERL 4.

4 ZhA& CT WorfERL 5 COVID-19 3 M4 4Eb 15 1 2
Figure 4 Dynamic CT showed that pulmonary fibrosis became apparent later in hospitalization
in COVID-19 patient

B, 398, REKMAAHZ. A HUGRIZE, PR B WA AR B C: AR
JE 2 YOS 3 R AT, BEB AR 73 95 6 RANEE 8 R, SARTE MR, FHFORFFAHXSAAE Fii?\]ﬂﬁl“%
ASCAEAE: D ABEJEEE 4 OB EE SR 10 R, TATIASEA AT, ERETTRRIG E. F: B8R
BRI 12 %ﬂlﬁ"—i 14 K, MR —2RE0, WK T IR 4% R G: IEERWE 16 R, M
Jili R - ALF4E R SRR 9
Bl5 3hZ& CT & COVID-19 B M iR A HE AL CEHIX CT A & RS AR
Figure 5 Dynamic CT showed the progression and absorption of lesion in a COVID-19 patient

&
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(The first CT examination showed consolidation)
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2.3 JAYT HAIA] R it S s K AR R

BEIENBER 6~9 Rk i AR (KB 5. 6). 39 %1 (75.0%) 3 H Bt A
WEBH M Z . VOB, SRR Ak A, AT R GGO ARSI, AR,
P SR 2 AT F) R O B 82 o ABE2E 10~14 K, 40 1] (76.9%) £ it N7 kb HE B R B 42
FIMRI . RH A GGO MISZAS KL H e/ RIS B4 /N 95k il e i S B ise, e T B
BB SBAE (B 7D TR RPN S, kSR — MR (B 8). #4r
PE RS RSO AR, TR R R I . TULFIR, Bh44EgR %t — i %,
FEATANFIN, A I 30 169 [ o LR DL B8 B3 IR SO B A R e S U ok o 7R
BeiAE, £ 12 1 (23.0%) & HI— AR, 5 —Abdos kb v B s bt R A 1)
HE (H D,

P

L.._;.__JAA.__l IS

BHELHE, 24 %, R A, HEUEA COVID-19 HE 8. AL B: HIX CT BAMBERT: C: A
BiJa s 5 K CT an /e fili Rkl RN ok SE48 5 D ABiash 8 R CT E&E Bttt E: ABija
512 R CT Z & BRI Pkt I 2, % BEIK.

6 3 CT stz COVID-19 B fili e kb 1t R AN e (iR CT A BT
Figure 6 Dynamic CT showed the progression and absorption of lesion in a COVID-19 patient

20
(][]

(negative at the first CT scan)

BEHRME, 62 %, ABtEE 12 R CT SR AL (A FUEIRAL (B) MR, ili 7 B B e o
FESZIT ARSI, WS A o ST 4R, IR A AT TEER AL b 25 ) DL 380 i R g« J A (RS T )
B 7 COVID-19 BRI & Se b TT 4
Figure 7 The absorption begun firstly in the center of the COVID-19 lesion
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BEPYE, 514, RINTd, MEAESRE 1D 1 A0ARBURESE. A: KWL 7 RERCT I, &
BRI 2 KB IR BE AL B, Rl N R R HR, AR RS B: R 10 X, ikt
AR, P T B SRR PR R S L SRR (RS C: RWER 13 R, WAEIIER
Weodiol, IR I R 2T 4E Sk R 5.

8 ZhA CT Br COVID-19 FEFE il P kb A B 2 4k i 72
Figure 8 Dynamic CT showed the sequence of lung lesion absorption and gradual pulmonary
fibrosis in a COVID-19 patient

3 i 8

COVID-19 &3 H IR BUE BL s 2 AR AL — € PSRN R R, AR SCHTRb ) 28 5 30T
HIRMES CT fa B BB A 1~15 d, w] H I ks B B VE A1 (3.8% ), (B K 70 (96.2%)
AR AT DL A o IR g e 5 AR B 1 i 26 R I H SRR AR 2, F DL GGO. B
FOIRSEAR . MESRAR DLz B /N (RN R 3R A 32, ToMoRmk R gs . M s AR 25 . ikt DA
GGO Wil 3, 21 92.3% N AT W GGO, FHx /Nt [EIBG I (78.8%). Jikki) s
i A — R e, FEEREMIANE DX . COVID-19 #£ 51T 2 ik |7
i (B0 S5 () A% A /s e TRT R BT AN GGO O H . BT 9O0E JR At gstey, 5l fifivfloK
izt HILAE CT R BRI RIMAARIEE R GGO. HEALGHI A LS maifs, 4
R SEAR , X H AT T IR A A B P E G R I AR BRI Sl T . AT BT R
I 32.7%0 5 AT WS SAEE, K COVID-19 BEIEMAERZ RN RN EFH NN
X 55955 8 AL A ¢ . RN COVID-19 SN E A A A it — Dt 5, (HEA
TR I KoK KLl 2 (angiotensin converting enzyme 2, ACE2) #& SARS-CoV-2 £
AR SEEE I S5 I B B2 324, 5 SARS 2R ST HARORMAL Jeit, HEHM ] gE
5 SARS H KBl AE[R) ACE2 32 K EFRIA T A F R . Ml i ahny S i T 2 2
AR /INSCRE IR T RSN 657 P 235 4 DX, A 2 A 0 T DU RE o e 2 A1 RV 0 i 4h,
SARS-CoV-2 fEA—FiiaE RNA Wi EE, HEUR EAAIEF /N, L% R ER T
Uiglol, gb Ak, AE—SESCER R B BN R 45T R L L S I AR 5 B R AE 1
TEA LB RH E hINA KI

COVID-19 & F i IHAAIE B, FF2252 302 77 [ B30, A FER0E 77 R & A5
BN (RIE BRI 5. IRRSEE, AEEEIRRE, Pha— B g 5%
IR IS ERF IR IE R G AR B2 38 B D RE 38, I R IR b5 28 2 A N 1) AR ML KT
ASLFR A B AR A RIE YT, R IS B BAE T, E A i A AT 2 I
HECRIIAL . COVID-19 BEEANFHEI] (2~5 &) HEZRICA—F oSG, & L2
GGO SRS, AR, GGO WkIZHR D, SEARp kel 2 J5 78— i 8] N R+
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FHXFRE (6~9 d F1 10~13 Ao EFIRINEH (>14 O HEE WA RG-S, M
P HE I [ B2 D It A A A o X i S5 M A A A B T 355 s AR (2 A ) W 26 3 s 452 4% Ak - W
—ANH B AR TS AL AR SCEORFE AR B S K I R ERER R CT 2 & 4k,
DA] SH it 38 95 A £ A A R RE P RN T P 5 B g 4t — B W8

AT B EEAERE 6~10 d AL B, RINAN GGO. A HZ . Tl
WK, MEEH A HEIEE, YOI AR, TR SRIG R . S P kAN [
TR RE B A, 2 BHAE 24— 30 40 S 38 7R 1K — I J I i 40047 LAk B e, i f Ak T — AN BT A1
XTI PR VS IR T BA BRI 5 o T BB B AT il i B By IR, Z#A
N COVID-19 B# a7 WllaFEE: CT B & E W H B Y2 B i BL GGO N F: B AL I,
T BLIE Y A S A (I (] [AIR% , DA S VPAS 7500 S B B B gk Je 15 s o SRl A H 3R
PAAFYE R 5652 A E BRI L, T2 B 8 1 e NS MRS B, P DUE M ZE K CT B4
IR RN RS . HeAh, A B (23.0%) 758 2B R i b 20— 1) “ Uik
%, "ReSWitE R ZBUR RIS E AR %, $Eax COVID-19 B 1) CT k45 R AW
TERTRA BRI, DART-256 PPk Il i A2 4% U5

2003 SEAT 2015 4F, E AR ZESME (SARS) MR ZEE1ME (MERS) 2K,
e JE AR BB R IR R . MERS HH )1 322 B s ge, Ui A B R AR B
W53 . SARS SR E) SARS-CoV-2 BIATH —EME, BAGIRKE, WHErah R A
SRIGAE S, COVID-19 B MR R I SARS FEFFALIC,  LLin#LLL GGO sk
BREHFEER TR, PEED AW MR, gk, A2 SARS
B )R AR YR AL, B B S AT rT RIS P 1) 5T B /N ()R ()3 SR, TR £k K
28 Ui A0 SR AR MR R AN T R R A, S 23RBS IO ) ol A 4R AT T 3 8 R
RO AL S 38 o ” FER I, SARS 1) CT s 800 kidk g T IRGS, T4 5 vRig e e 4145
TEG 2 EHBL “ At 7. ASCHER T COVID-19 B AR “ A7 K.

YT SARS MiZIT &5 LG 25 T CT W& OE S Ry7 0 J, FRATEAE R
OB AR R N I 5 CT A2 1 5 iR mns W U el CoVID-19 EE 34
CT B RIMA — & R SR, nT DURIRIRIA T PR SR FI 1R 45 h Ak o AR A
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