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KB LA AR~ & —IZABE L 72 COVID-19 B#ifili %5 13 Bl BT, HMblz &40~ 20 4oy
BB CT WRIZDO W THES L7, 2B TR T OJF% & ground-glass opacity (GGO) # B 7275, MK,
LNFEK, HERS - BEFIEE Y ¥ SEIREIR, B RIZERD hh o7z, T2, BEERG 2 L7 3 Bl FZED volume
loss & & HITHILE T ORRE L 5T 2 [ EZIME RKORED RO bz, SHER2 & WA 2 585
5L GGO IFERH (10 HA&im) 124 < B 5N, crazy-paving pattern, consolidation, 4 consolida-
tion D ARDOBAGRIIFEZRY (10 HPR) 12 oo hz EIRE L LTEA Y 7V vy HF R i
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COVID-19 oW A & LT, Mk, OFEK, i
B - BPTR Y > osEifER, Z2EIEERD b, W
T DIFEE R AN 70\ 70 ERR A BRPTRAHRE ST
WaY o F 7 YT, BEASOHRICE T
F®D X512 Phase 1~4 \20 T 5 FERE LN T
Wa.

Phase 1 : fE R E 25 4 H H £ Tl ground-glass
opacity (GGO) %24 5%.

Phase 2 : % K M 3 5~8 H H 2 & crazy-paving
pattern, consolidation 2%z 5.

Phase 3 : JEIRH B 9~13 H H 121X 9 # o JE 5] T
consolidation ~21L$ 5.

Phase 4 : 59 14 H H RIRRICIER 2 \CBEehv# C &
0, WIREANEZLLIET 5.
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Table 1 Clinical characteristics of 13 cases
Case Case Case Case Case Case Case Case Case Case Case Case Case
1 2 3 7 8 9 10 11 12 13
Age, Sex 47M 37M  64F  41F  40F 51F 61M 40M  31M 51M 65M 65F 61F
Underlying DM None None None None DM DM None None Sudden HT Thyroid HT
condition HT deafness HL cancer, Hypothyroidism
HL Omphalocele Rheuma-toid Meniere’s
arthritis disease
HbAlc 13.0% 10.4% 9.7%
Symptoms F, F, F, F, FH FH F, F, F, F, F, F, F,
Dys Cou, Dia, Chi, Chi, Cou, Dys, Cou, M, Cou, Nas, Cou, H,
Dia  Nau, Nas, Sor M, Cou M, Nas, M, Spu, M, Nau
Abd T Spuy, Dia, T L Ano Spu
Ano T
Duration of Unknown 11 11 14 8 22 19 7 14 16 13 24 17
symptoms days days days days days days days days days days days days
Oxygen Yes No No No No No Yes No No No No Yes No
therapy
Mechanical Yes No No No No No Yes No No No No No No
ventilation
Outcome Death Alive Alive Alive Alive Alive Alive Alive Alive Alive Alive Alive Alive
Antiviral Favipiravir None None None None None lopinavir/ None None None None lopinavir/ None
agent used ritonavir ritonavir

(Abbreviations: DM: Diabetes; HT: Hypertension; HL: Hyperlipidemia; F: Fever; Chi: Chills; Nas: Nasal discharge; Sor: Sore throat;
Cou: Cough; H: Headache; Spu: Sputum; M: Malaise; T: Taste disorder; Dia: Diarrhea; L: Lower limb weakness; Dys: Dyspnea; Nau: Nausea;

Abd: Abdominal bloating; Ano: Anorexia)

1 % ORI R % & 2 4 2L E O E i ¢ COVID-
19BE i e BWIL7-b D &R E L2, WHRED
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Jg 3 CT MR 12 BT % % %, Fleischner society
® Glossary of Terms for Thoracic Imaging” TE % X
NTw5, GGO, crazy-paving pattern, consolidation
EVI) HEEEHVCEME L7z, 72, T volume
loss (Volume loss in bilateral lower lobes), M T
W wPIRFERS  (Subpleural lines or bands), Y > 7V
Jifi it (Lymphadenopathy), 22 )% (Cavitation),
g7k (Pleural effusion), /(~Z£/K (Pericardial effusion)
WZDOWTHME L7z, 40l T IR~ 28
(Subpleural lesion), &I H (Bronchovascular
bundles) TV OIFEIZTF L7z, 2 KADAFEL A
WVTOGA & PNEDS L I3/ EER%ME (Panlobular
or Perilobular), /NEHLLME (Centrilobular) (2534
L7z, BEORAdMs TEEMD L - mEEAM IOV
THMES L7z
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RO CT BiAEiZ 20 HFTH o 72, 13 BIDOE D
Hhyefitiid 52 i (HEPH 31~65 %) <, Mk CT #its 20
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Case 1, 6, 7, 12122V TIXZFNIZMZ T, K\
DWTHREMNIR L7z 2512, &IERO4ENR, TER,
FEERE, BRI S 5 H56 HbAle, FEIR, JEIRM
RECTOWM, BEFLE WHEEHOLE T M
L, B A4V AFIZDOWT Table HWXER L7z,

<Case 1>47 Bk, FEREREICHERIN (HbAlc
13.0%) Z@BH7z. NEFPNIFADOEIRTRIEL, 5
HEES 7 HHICRAEIRO BN, S, BEXAZ9
L #% %5 F T Pa0, 144mmHg & IFULIRAE D % 80
ANLIHREHRE o7z, MH7 7T ELVOHRS %
BIE L7, HAEISHHIZE S ICAHIRMEHH I L
CHD (continuous hemodialysis), VA-ECMO (Veno-
Arterial extracorporeal membrane oxygenation) &
A&7 o7z, AST, ALT, REEfEZR &0 LA %2729



816 fll

R A

Fig. 1 Chest computed tomographic (CT) images in Case 1 to Case 13.

The letters (A-M) in the lower left corner corresponds to each case. The number in the upper right hand corner of

each CT image illustrates the post-onset day. A-1 shows subpleural ground glass opacities (GGOs), and A-2, 3 show

subpleural bands in both lower lobes (black arrows). B shows consolidation with an air bronchogram (white arrow).

C-1 shows the crazy-paving pattern (black arrows), and C-2 shows subpleural curvilinear shadows (white arrow).

D-1 shows subpleural consolidation, and D-2 shows subpleural bands. A part of the CT image in E shows centrilob-

ular shadows (white arrow), while the rest of the image shows panlobular lesions. F and G show subpleural bands.

H, I and ] show subpleural GGOs and the crazy-paving pattern. K shows consolidation. L-1 shows the crazy-paving

pattern and thickening of the bronchovascular bundles (white arrow) and subpleural lesions, and L-2 shows volume

loss in both lower lobes. L-3 shows improvement in the lung volumes in both the lower lobes and disappearance of

some shadows. M shows subpleural GGOs and subpleural bands.

77 E¥IEMIT 10 HE &G 2k L7z F8IE 26
HHIZIZ VA-ECMO % 8l L7225, 389E 27 H B IZHH
W CIL# e R 25z S, BB CT TE 5
PR ZE DR H L7z, FEE 34 H HITKIR S L7z,
MR CT Frib e L, F89E 2 H H T~ 535
BRI T % H SN BE R GGO 5% % L T 7z (Fig.
1A-1). FESE 7 HHITIZ A LIRS & 2 o 7225,
Faig 8 LN 32 )L #i PR IZ 95K L —&B & consolidation
BB LA IRICEA L Twi (Fig 1A-2). %4 13
H H 121X GGO ™% < %% consolidation & 72 - THlA L

Z L\ volume loss £ L T\w72 (Fig. 1A-3).

<Case 2>%84E 4 H H-Cmifll F M3 o Kl T~
BEA7IZ GGO % 88, —ik air bronchogram # £ 9 I
/NEEMED consolidation & %72 (Fig. 1B).

<Case 3>%8E 7 H H TH M T 3 M E 2 O GGO
B X O crazy-paving pattern # @ ® (Fig. 1C-1), %
SE 11 H B3R A IR, e L, M T sk
wiBd7: (Fig. 1C-2).

<Case 4>%4E 8 H H Clifll FEEEM o F i 12
GGO & consolidation %% & #£ L T \» 7z (Fig. 2D-1).
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F89E 14 A H TlE GGO %34T consolidation (272 1), Jk
I LA IR A G L7z Ba 2 B L O T il #Rba 2 28
N HBLL T/ (Fig 1C2). SR oME i &
ORMo7H, FE21 HH, BX O30 HHICIZH S
B A LT,

<Case 5>%E 8 H H Tl FEEEM % F.ii/h S
WGGO 2. 1 HFTDHPNERLERZE 2 2 72
MZNLIHIVIVNEMHRZ TH Y, Haemophilus influ-
enzae X° Moraxella catarrhalis 72 & O /NEERLEIRE %
T AR XX CE 7. (Fig 1E).

<Case 6>51 i Zcth, FEEHRBICHRBE (HbAlc
104%) » 0. F&iE 8 A H CTARm A5 B8 {7 < i
HEFREREERTH -7z, LEOREZIX GGO 725 72
7%, T T 3o consolidation (4 IRICELE L LAY
BENZABNG L) ZBEEEZELTB Y FHOAR—3
2ROz (Fig 1F). RIEFNIFEE, Uk, BRI
U, MR, ARAIROERTHREL, FES HHIC
IR, SEEARROAIRAL, BAE22 HHIZET
DIERATH IR L7z

<Case 7>61 B ME, FEmEE BICHERH (HbAlc
9.7%), WILE, PREREIEZED. REFIIFE,
WML, SR PERE U O RER CHE L, B % O FIE 13
H B IEIER, ER, BASdH - 7223585 19 H B
WIIERDE R L7z, AESITIEFRIE 10~19HH £
THI0HM, g¥FEL - ) b FELERE L.

W8 CT Arib & LCid, 8 9 0 HICH4 1 T3
Mo MEE FEA I GGO & consolidation 25RAE L T
B - RO G522, [KELMERIZHIHRE
BRATW (Fig. 1G-1). & 10 A BIIdMHEIER
HEREL, NTWWEME 27 3EI3AHE (H
HIZ AN TP B0 O BB (W~ 38 M o %
FEE LIGEEZ L2 S L, WIEIZH - 28Ik o
consolidation # 2K L Tz (Fig. 1G-2).

<Case 8>%E 9 H H T/ & % GGO % Wil T2
NGRS 72 234 TR/ BEM IR T/ ZE RO R 2 % 72
Mo 7: (Fig 1H).

<Case 9>%84E 9 H H CHijfll o - F2ZEF4 o fifg 5 .
T2 GGO %87z, (Fig. 11).

<Case 10>384E 10 H H THjfl_E 285100 o0 Jirg i 15
T2 GGO & crazy-paving pattern % i 72 (Fig. 1]).

<Case 11>3¢4E 12 H H T_E T EE8H o g i 12
GGO & consolidation S{RAE L —HF & IE DI 1245 IR
DORE R %Rz (Fig 1K).

<Case 12>65 ek, FAER B FIRIRE, PO
Vo FAH ) REARFIE L TA N ML XY -7
Wl LT w7z ARESNIFEEL, B, BRI, HBED
JERCTHAE L, I 18 H HICIEfFEL L 72 2SI 35 A3
FRAEL, RESEEFE AL ¥ 57T Sp0. 94% it TH -

A1 2 411 H20H

720 FEE 24 H BICRFER G AZN I o 720 KHEH)
T, BESHHEH2ASTEFEL - ) b FELDEE
ZEB L7225 TH - BROREH 220777204 1
BTG E2RIELTn5.

W CTHTRE LCid, SE IS HHETLE - THY
2 GGO % crazy-paving pattern & consolidation A%
RAE L —EBIdE &1 D 8w, SR IRED
M ATz (Fig 1L-1). F 72, FRUIREESHEAL L 72
9 18 H H WA O#MPH ALK L, crazy-paving
pattern /R L7296 2 D% £ 7% consolidation & 7 V) &
HGHROBDDL LR, b LWEPKEPoT
Ml T 3 @ volume loss 2383 & 7 - 72 (Fig. 1L-2).
A O 5 27 H HIIERM D A & B2 A338
#1L L volume loss b BN TH - 7= (Fig. 1L-3).

<Case 13>%4E 14 H H T T E T 12547
IRIZERA L 72 consolidation % #26 —#3E#AL L C
w7z (Fig 1M).

VLR 13 Bl CT WAt xd L b L&, &l
T MBEEA L W TEAMORETH Y, air bron-
chogram % £ 9 consolidation % 2 & 7= i B 2% 60%,
crazy-paving pattern % £ 9 JE 1 5 20% T dH - 7-.
Crazy-paving pattern, consolidation % #8.& 7=HEBI D
% < A5 GGO HIRTEL T 7278, Wl T 3354 o Jig Ji
B FAMEMTH L il LTz 3FNERE LI
BRIZETHREDPKRATBY, ERNBERS ZET
BIEBITH o7z, TREIVNE WA S P/NENER /N
WIFMIRESERTH D, 1 H1% B &R ERE
ZROBh o7z (Table 2). F 72 LELE{RAT A % 5
725 O HERN ARG IS B 5 Fgefli 2 Hw TR &
BN BIL 728 2 A, FHERM (10 HAGH) 13 GGO
PN odi2 137812 £ £, crazy-paving pattern % air
bronchogram % £ 9 consolidation, Ml T - 47 Ik
&5, TEED Volume loss 3 585ERM (10 HLIRE) (2
X% LBDS5NI (Table 3).

z =

L e T COVID-19 JEBI O My CT Fi Ak BEHY &
FARIS, BEE TR L&A TR LN, WK, (5
K, HER - B o SEIERR, 22l R R T b o
7o, FESEAL U 72 RER] TR AR S SR BHIC 3 9%
BHPRATWIZDS, EFCEMIRERE T ORZE & o
WSRO Bz,

13619 B i CT A DS T & 725 H] % R R
FITHGETT 5 &, E9MEE I GGO MBLL, —
#1d crazy-paving pattern {272 1), consolidation ™~ &
ZALL DD, HAAIZBEE T A RADEA LTIl T
BATIREEE 2B L T, AREHC BT B E
CT WAL 20 fFI2 BT 2 ZRED SMRAEHEITE TO HE
OHIEIZ IS5 HTH 1), COVID-19 T FEIE % 10



818 fll

R A

Table 2 The CT Findings from Case 1 to Case 13.
The horizontal axis shows the post-day of symptom onset in each case. The vertical axis indicates the case number.
The tendency of the lesions to be distributed peripherally and dorsally was found in all the cases.

Day Day Day Day Day  Day Day Day Day Day Day Day Day Day Day Day
1 2 3 4 5 6 7 8 9 10 11 12 13 14 18 27
Casel GGO T-BVBs, T-BVBs,
GGO, GGO,
Con, Con,
SLB VL,
SLB
Case2 GGO,
Con
Case3 GGO, GGO,
CPP, CPP,
SLB SLB
Cased GGO, Con,
Con SLB
Caseb GGO,
CeL
Caseb GGO,
Con,
SLB
Case7 T-BVBs, T-BVBs,
GGO, GGO,
Con, Con,
SLB VL,
SLB
Case8 GGO
Case9 GGO
Casel0 GGO,
OEE
Casell T-BVBs,
GGO,
Con,
SLB
Casel2 T-BVBs, T-BVBs, T-BVBs,
GGO, GGO, | GGO
Con, Con,
CPP CPP,
VL,
SLB
Casel3 T-BVBs,
GGO,
Con

(Abbreviations: T-BVBs: thickening of bronchovascular bundles; GGO: ground-glass opacity; Con: consolidation; CPP: crazy-paving pattern;
VL: volume loss in both lower lobes; SLB: subpleural lines or bands; CeL: centrilobular lesions).

Hi % CEEALT 2HLVE W) HETD b L FHp
5, FSIEAD S 10 H 2SI (10 H k) & #0110
HLL) o 2 BEICHF L 72A% T - FREEE I
BENCZ (RO LN THHEE T ORI
L& Y EFHAYE TR 2 %A%, 21 ARDS (Acute
Respiratory Distress Syndrome : 2RI 55 3H i 2%
) L ERICE TR MR O B TN SEATERE X
NRTVWHREDERNNEZ 5NDY. FIEN S 2 HH
B2 TN T 5 AR IS T %
MEDDY, BEIPSOEDOHE TR CT Wiz
FHT HREDPITOWTIIE R BIEPIHERIC X 285
PUETHD.

COVID-19 &g B Wifgih HiZ 51 % Iz ow
TIE, FRMD 2 I RO AL %€ T COVID-
19 OWIGAT R & OFPBIAHE SN TBY, WEL
LPHEAIGEORME L 2H,SEY FLEETH
5. L2L, COVID-19 OFFZ D 55 A 13 T 32 H 4l

%, BN —Th 2 F0 HHEH W EET

HbEEZT-.

F 72 ZUUNEEL OV O KRS TR /ANEE U OIR A 2 MEE A

REB) 2 TR % dp o 7z

COVID-19 I35 E 72 7 A

VA TEGSETdH V) Mycoplasma  prneumoniae X° Haemo-
philus  influenzae 7 & OKEE M98 % 29 % 0 A
EDOHERHNIEETH 05, NEPLHIREDBEN & 7%
% T DO EIE & OFHNIIHMEE 2 bR

oA L LTid, R T 77/ 74 VR
REDY AV AN EEHINBETHH L IN TS
£ 912, COVID-19 ZEHERM O KM D% 559 % /AL
GGOW 7 A4 W AN oM GEIT R TH Y
COVID-19 IZHB & 13w 2 vy, Fkx & W{RIKIC
ERARETH AR, Y7V HF T LV AL
£ BN g % REBR L 72 A%, BB L IR 22 15 (FF
(ZUERURE R IRIEEANE) BEETH 5.

¥ 72 case 1 TI3JA#Hi7% consolidation & volume loss

A MRS 4% M6
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Table 3 Findings of 20 early-phase (less than 10 days after onset; n=10) and late-

phase (10 days or more after onset; n=10)

Early phase Late phase

(less than 10 days) (10 days or more) Total

Number 10 10 20
CT features

Ground-glass opacity 10 (100%) 9 (90%) 19

Consolidation 5 (50%) 7 (70%) 12

Crazy-paving pattern 1 (10%) 4 (40%) 5

Volume loss in both lower lobes 0 (0%) 3 (30%) 3

Subpleural lines or bands 4 (40%) 6 (60%) 10

Lymphadenopathy 0 (0%) 0 (0%) 0

Pleural effusion 0 (0%) 0 (0%) 0

Pericardial effusion 0 (0%) 0 (0%) 0

Cavity 0 (0%) 0 (0%) 0
Distribution of the pulmonary lesions

Thickening of the bronchovascular bundles 2 (20%) 7 (70%) 9

Subpleural lesions 10 (100%) 10 (100%) 20
Distribution in the secondary pulmonary lobule

Panlobular or perilobular lesions 10 (100%) 10 (100%) 20

Centrilobular lesions 1 (10%) 0 (0%) 0
Predominantly involved lobes

Lower lobes 10 (100%) 10 (100%) 20

Upper and middle lobes 0 (0%) 0 (0%) 0

(Note: The figures within parentheses show the percentages in each phase.)

%R, ARDS Ot a X9 5 DAD (Diffuse Al-
veolar Damage : "F AMEMIBHE) N7y —v 221
THBY, MFEOHED TN TWBE, FZL dFEEH
WCHEJE M 2 & % DAD OFEBI 2 R L CTHh, 14
H UL E R & JEHE R ATEIRE ORI 2 & F I A%
THo 72705, WRI 72 CoEMINEETH - 7.
P2 MZIEEETH 555, COVID-19 »iATiic A
% LA E U TR Ok B a2 Fio Ao Ek
WEDOIBEAICOVID-19 TH 5 & v ) FHiF 5 10#
AbNEID, THALYVWEICRZ ETFRINS.
A O¥E T2, COVID-19 12 BV 5 M# CT i i
DR A LLTICHIET 5.

OFSHER ] (GEIE 10 H A) 1M 5 i 7 40 48 it
I2GGO # 25 5.

@% fE % W GE4E 10 H DL ) T GGO % crazy-
paving pattern 7% consolidation ~NZfb L, TZED vol-
ume loss, PGHEMEZAL, IR T L - IR 220 5.

GMIEE T ORRE & #fi T 5 &I ICKEXMER F
TIRED K SHER], TIED volume loss 25 5 fEHIZ
BIE(LT 2 W REEATRIE S 5.

@MW D/IFETH > TH ZRMEL XL TIR/N
LR ZIZERD THAHTH Y, PUREMED LS
NBEDFNEIRE D TR TH 5.

GRS M K OTRENEMNT T S v,

FFLE COVID-19 IR 1Y 2 Bir WL C & % 1l Bg 4 2%

A1 2 411 H20H

EZ oz SHBREAINGIREEMESIZ- &) L
%\ COVID- 19 ER o mAas I, Bnd kb
Lo IZHERI D5 B COVID-19 25w LiF s 2 & a8
EERPEE - TL B EE 25, FWEARZHR
IRIRESI 24T 9 72D DWEHIRAT - JELHFME LR LD
Bz d, HuifEsR IO W T COVID-19 JE B2 #E L
TG R AT 2 & TR Z X5 Z L 2E
BThH5b.

FETREHELT, BERMD56% TCT HH
EFTholbw)HmE'S H Y, WHCT T
COVID-19 #BAb 9 5 2 L3 TE v, 5B/l 20w EE (O
(R ) T E & B I W BT H T MR A -
W ERAEZITVRENICEZ THIET 5 2 EEET
Hb. FERNRZETHAHD, COVID-19 23%tH
NDEBEOEFTHEE CT RENLELRbLITTIELR
W, HBRRAIIZ 720120, IRREZIZ LD E L
72N Z VA VDG LT B BFITH L Cid e
WZIES CT #eAr % M T8 3, WU 2Btk z1r- 72
FCHERORBBEE2 T LI EIEETH L. T2
COVID-19 S WIEFNI T LT CT A % 173 %
B &Gt AT DT H AR E MR & - [RE 0
v x 7Y A MRS D B,

403 41X COVID-19 12 B 1T 5 WH CT Wi {Rpr K
DI 22 Z 012D W TR L 72,

AR HCHE  BEIXES 0% L
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Relation-

Features of Chest CT Images in 13 Cases of COVID-19-related Pneumonia

Yuta NAKAGAWA”, Yu KASAMATSU", Risa FUKUOKA", Ryo MORITA", Kazuhiko YAMANE",
Keiji KONISHI", Tomohiro ASAOKA", Hidenori NAKAGAWA", Michinori SHIRANO",
Kiyoko AMO”, Masao TOGAWA? & Tetsushi GOTQ"

YOsaka City General Hospital Department of Infectious Diseases,

“University Hospital, Kyoto Prefectural University of Medicine Department of Infectious Diseases,

?Osaka City General Hospital Department of Pediatric Emergency Medicine

We analyzed 20 chest computed tomographic (CT) images from 13 patients with coronavirus disease
2019 (COVID-19)-related pneumonia who were admitted to the Osaka City General Hospital. All patients had
subpleural lesions and ground-glass opacities (GGOs), while none had pleural effusion, pericardial effusion,
mediastinal/hilar lymphadenopathy, or cavitary lesions. In addition, the 3 cases that required supplemental
oxygen showed volume loss in both lower lobes, thickening of the bronchovascular bundles. When the chest
CT findings were classified according to the symptoms, GGOs appeared earlier after onset (<10 days). In
contrast, crazy-paving pattern, consolidation, and subpleural lines or bands appeared later after the onset (>
10 days). Important differential diagnoses included viral pneumonia caused by influenza and organizing
pneumonia. Therefore, it is important to deduce the phase after the onset of COVID-19 symptoms by de-
tailed interviews and be aware of how the chest CT presentations change with the clinical course in pa-
tients with COVID-19-related pneumonia. Such knowledge will be helpful to predict the risk of COVID-19, as
well as to promptly diagnose and treat COVID-19-related pneumonia and prevent further transmission.
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