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organizing pneumonia (AFOP) pattern i diffuse alveolar damage (DAD) pattern [Na@N®IAIIUFNNUS
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nan1sANEN: nunmenaisdreuineiaendenUontiavan 71 studies (e 68 518) nmAuAaURRAT
Wuuﬂﬂﬁfm fA® fibrosis (85.9%), bronchiectasis (81.6%), architectural distortion (76.1%) AMunsndoud
wu LéuA barotrauma 10 studies (14.1%) wazaudongaduiduidanion 5 studies (7.0%) d1un715Anyn
EULLUUmimauauawaqﬂammwé’ﬂmiamfga 910 59 studies Wu OP pattern 44 studies (73.3%) 50A%39
38 78 (88.6%) (P value 0.000) FeduusAusnsIn1ssenTinesafitiudfey wuasnu DAD pattern 4 studies
(6.7%) @ed3n 3 718 (75%) (P value 0.036) FesduusfiudnnisdeTinoeafiduddry
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CT Pulmonary Angiographic Findings in COVID-19 patients

with desaturation at Saraburi Hospital

Niyada Anusasnee

Radiology department, Saraburi hospital

Abstract

Introduction: After the pandemic of Coronavirus 2019 (Covid-19), many post-treatment patients
suffered from dyspnea and needed oxygen support due to their lung response injury or other
complications such as pulmonary embolism. Therefore, computed tomographic pulmonary

angiography (CTPA) plays an important role in diagnosis.

Materials and methods: The CTPA findings of Covid-19 patients with dyspnea and desaturation at
Saraburi hospital were retrospectively reviewed in the parameters, namely: CT features, distribution,
severity, complications, and other findings. The patients who had had CTPA for more than 14 days
after symptom-onset were categorized into different responses of lung injury pattern; organizing
pneumonia (OP) pattern, acute fibrinous and organizing pneumonia (AFOP) pattern, and diffuse
alveolar damage (DAD) pattern. Then correlation between response of lung injury pattern and
survival rate was evaluated.

Result: A total 71 studies of CTPA were analyzed (68 patients). The common CT features were
fibrosis (85.9%), bronchiectasis (81.6%), and architectural distortion (76.1%), respectively. The
complications included barotrauma (14.1%) and pulmonary embolism (7.0%). There were 59 studies
categorized into the response of lung injury pattern; 44 OP pattern (73.3%) with 38 alive patients
(88.6%) (p= 0.000) and 4 DAD pattern (6.7%) with 3 dead patients (75%) (p=0.036).

Conclusion: CTPA in desaturated Covid-19 pneumonia patients does not only exclude vascular
cause e.g. pulmonary embolism, but also gives information of radiographic findings of lung

parenchyma according to lung injury response patterns, which possibly correlate with death.

Keyword: Covid-19, CTPA, lung injury response pattern
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Tudausiisnenunisinidoldalalsun
aneiug 2019 (Covid-19) Mdlosgdu Ussmedu
Tudeusunnay U 2019 Wuduun wuiilsai
nsunsszualuilanegnesns §ildsude
9199z uans01MsuANA1aTUlY wulddauslal
uansens videflomsidntos wu 19 Te thyn
goumds Aulisusa vidoaynld$undu luauds
welamilosnau foenisiadestreniela
waganneldedinld Weguasldsuidering
Jan aznunsilasunlawenioven (lung
parenchyma) \Uu 4 sy’ fie

(1) Early stage (0-5 ¥u w&191n5y
91n157u5n) 913z linuAURAUNRVD
deven wiedmudiulngazidu eround-
slass opacity (GGO)

(2) Progressive stage (5-8 7U %84310
BufennisTuwsn) Tnnudneasves GGO
uFannay

(3) Peak stage (9-13 Yu wda91ni5ud
91NNTIULTN) UNWUSNWULUDI consolidation

(4) Late stage (214 Su w&991n3udl
21N157UUIN) WU consolidation and GGO
fnazeee 9 anad WudnuasTinansds fiorosis
NNTU Y parenchymal band W& architectural
distortion
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Covid-19 1 w&aanldsunisine Yonas
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AINUTULTIVDALTA, ‘ﬁugmqﬁumwuaz
ANTRDUAUDIVDITNAIYABNITINEN, SRYILR
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ANNTIALEIUNTIASUNISS N 91NNSANWD
984 Solomon JJ, et al> wu3111nN31 50%
93§t Covid-19 M3Ul3Fnunlulsaneuia
i nFanull 4 dUam guaediastionnis
LiflsUszasAnaznuiiseslsawmdelulanain
AMLENTLSEABUAINADS UBNIINT Tanu7
FUnsuseinnzumsndeudu 9 Sruse

NadANITIRUS N5 9lsINEIUA
aasu%&y’um 1 Un31AY 2564-31 N3NgIAY
2564 Wuﬁﬂwﬂamé’ﬂmua’mﬂ’ﬁﬁmL%a Covid-19
U 712 919 WHeTIauad 11 518 gUagung
iwﬁagﬂuiwz late stage Samsfionnisiniles
wazdoinisesestieniele wnmdidrvesldls
N1TUIdLeneLsIAauNINDSaanaenUan
Wieusediuseslseluvonuaznizunsndeusis o
Tnslamzduidengasuduienten thlugns
%’ﬂmﬁgﬂﬁauujuﬁw FInMAITNTINONTLTE
Aoufiamesnasndenloni uonNa1N9Y
Uszidlunngduidongaduduidondonudn
SnwuzaimenysdUonfinudainisadn
NUIANYR1UFULUUNITAOUALDIVDIU DA
MendInsinde Covid-19 4de

Aadedsianuauladnudnwuznin
eNosduan N1ELNINGaURIe 9 warFULUY
MsmeUELeDIenN BN IMsAAIe Covid-19
ot deyaluldlufiansanisnisinugiae
LALDIIILAINITANYINTAIAINUTULIIVDLSA
wagnsideTInle
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Anwinenasdaeuiimeiviasnionlen
(Computer tomographic pulmonary angiogram:
CTPA) w0438 Covid-19 Nils¥Auaandiau
Tuidens
(Y '3
INUTZEIATDY
ANYIFURUUNITABUANDIYDIUBNN1ENAY
nMsAAIE Covid-19 Indleudmiusiumsdedin
A 1
w3alyl
ad =
ABnsAne
nsfindeuvaaagsussloganiyslel
AUrsveslsang 1uIaaseys swufuteayadin
szuufilglunisiunmenasd (PACS) seming
TUN 1 wouAaw 2564 9 31 Aanax 2564 Laz
Useliunalneadunnd 1 vinw Usvaunsel 5 U
NATINISARLIN
- §Uhenlasunis3fiady COVID-19 91AN13
79393 RT-PCR
- Inmzeendluluiandi: O2 saturation at
room air <92% vi3e A aATe el
- l9sun13n99 CTPA
NQUINIIANDBN
- gUngNiiaIn CTPA Nlalauysal 1wy 1013
waoulmIguwse Milianunsausaiunmle
o A
\A3043iD
Y A o o v
AUM83ggNARaud18u1N%09n539
wngisdasuimneiingualyaindaudney
AUrsAuduay wazdiasegluialgavusy
Fun13ms13 CTPA Julgegluvusunang
AINLBNYLITABUNIUADIYNATIIAIUATEAY
a9 e98n (thoracic inlet) AUDIEIUAER
yuUen (costophrenic angle) IneiaTasoneisd
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ADUNLMDS (Toshiba-160 slice; Aquilion Prime;
Canon Medical Systems, Otawara, Japan) 3
ANMATlANISA18AIN (parameter); tube
voltage WiNAU 120 kVp, A1 current intelligent
control USuanludd (auto mA) 581314 30-
300 mA wazad1anIndiaumun 1.00- mm.
N133UT09338555Y
N1sAnwIdrIUNITFUTR 9N
ARENTTUNITNNTUNATETTTUNTITETUNYEE
Tsenunaasyys Wlotudl 6 fueou 2564 s7ia
1A39n13 SRBR64-030
QU ITERHRIBHT
surndoyaitugiuvediie ldud
wie 91g LsAUszada o1nsddg iy
WNNE, Tuusnilisuiennis (Day of illness: DOI)
Useih migjuw‘%uaz?iuqn Nalden C-reactive
protein adusnuesnisusulsamenuia (initial
CRP) LagdnsINISLETIn
Anwnm CTPA ¥is lung window (window
width 1500 HU, window level-500 HU) uag
mediastinal window (window width 350 HU,
window level 50 HU) Tuatuarudaunfves
\even NINTEIAIVDITELIARIUTULIIVDY
Tsannzunsndeu uazdnuaganuAnunidu o
Fonanuls sananslunnsiadi 134567
91AN15AN®IVB Y Parra Gordo ML
LazAUY NefUNIReUaYeIweIUanna 1IN
Ao covid-19% wumswasuwlastnaud ady
3 3Uuuu pudnunizvasTuLile (histology) é
organizing pneumonia (OP), acute fibrinous
and organizing pneumonia (AFOP) %3 @ diffuse
alveolar damage (DAD) Fsusiazguuuuiinm
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ngisdnouiiiwmesuanataiueanly o
Fauandlupsned 2 Flunsfnuaded axfinw
neluiflenlssumsnsa CTPATugwan iy
late stage ToUBRSIALTINMSAATE Covid-19
A Frsveviiannnt 14 Ju vdsdomsiuusn
nsAATIEdeya

IYaffiganssuul wanwmalugluuy
Wedldus Aade uazUSsulfivuauduiug
1neld Chi-squared test tag Fisher’s exact test
NaNISANED

nsfnwadsd wumsnean CTPA fiavun
71 studies 31n{Uq8 68 518 (§¥18 34 518
(50%)/Emdle 34 518 (50%) 8gde 59.7 T
918085eWIN 27-91 U wazdiguae 3 918 lasu
NIATIAAAM

mmig‘i"}ﬁzﬁﬁwgﬂaamwuuwmémn
fignldun 14 1o uazimilos lnefUaodnlng
Lsausednds (wuvanu Anudulaiings ludulu
Hangs lsaiala lsaduash Qiiauiuunnias)

A157197 1 Lansnneneisdnauiinesraonionleon
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agnslaegrmids S1uau 1 1sa 15 318 (22.0%)
2137 16 918 (23.5%) >3 13A 15 518 (22.1%)
wazffihefiliflsauszddin 22 510 (32.3%)
Naden CRP Ainsaandausnvasnisue
Tssmerurandedl wuidifihefifnadonoslu
Wnagigandnung@ (>10 me/L) 31U 62 518
(91.2%) agflutnausiun (<10 me/L) 13 5 518
(7.3%) waglinutayadiwiu 1 57e (1.5%)
WUNINNIATITIUYN early stage 91U
2 studies (2.8%), progressive stage 31U7U
1 studies (1.5%), peak stage 31U7U 7 studies
(9.9%) uag late stage 91U 61 studies (85.9%)
Tne median time SaustustlaSumsifiads Covid-19
infection AuNsETldTUNINTI CTPA Ao 21 Tu
(interquartiles VAU 16, 30 1)
WuRUI850RATIN 53 518 (77.9%) Uag
W@eTi6 15 519 (22.1%) faun1zlandniay
MnMsARTe Covid-19
A1 CTPA finusananslunisng 1

Findings

No. (Total 71)

CT features
GGO
Consolidation
Crazy paving
Tree-in-bud appearance
Vascular enlargement

Bronchial wall thickening

57.7%)
60.5%)
33.8%)
2.8%)
5.6%)
2.8%)

a1 (
43 (
24 (
(
(
(

2
qa
2
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ANS199 1 LARININLENULSIPBURIMDSNAaDALADAUDR (5B)

Findings No. (Total 71)
CT features (§i9)
Reverse halo 1 (1.4%)
Halo 0 (0.0%)
Fibrosis 61 (85.9%)
Architectural distortion 54 (76.1%)
Parenchymal band 2 (7.32%)
Bronchiectasis 8 (81.6%)
Honeycombing 9 (13.2%)
Distribution
Diffuse 5 (35.2%)
Peripheral 6 (64.5%)
Central (peribronchovascular) 5 (63.4%)
Posterior 32 (45.1%)
Lower lobe 46 (64.5%)
Subpleural sparing 2 (2.8%)
Severity (number of lobes affected)
1 0 (0.0%)
2 0 (0.0%)
3 1(1.4%)
4 1 (1.4%)
5 69 (97.1%)
Bilateral lungs 71 (100%)
Unilateral lung 0 (0.0%)
Complication
Barotrauma 10 (14.1%)
Pulmonary embolism 5 (7.0%)
Cavity 4 (5.6%)
Heart failure 0 (0.0%)
Other findings
Effusion 9 (12.7%)
Cardiomegaly 5 (7.0%)

Emphysema 3 (4.2%)




Singburi Hospital Journal

39

'
U]

?Jﬁ 30 2UUN 3 UNI1AU - LUWI8U 2565

ANS199 1 LARININLENULSIPBURIMDSNAaDALADAUDR (5B)

Findings

No. (Total 71)

Other findings (si9)
Pericardial effusion
Lymphadenopathy

Pulmonary mass/nodule

2 (2.8%)
2 (2.8%)
1(1.4%)

dnunizseslsaiivan (CT feature)®”2

- GGO (gimeﬁ 1) Aednunzilavenduiinm
Fupdronszaniiuuidweadiududeniinins1u
16 Fafudnvasinuldidudiulng Tne
MsAnwEnUaNEaE GGO §1uau 41 studies
(57.7%)

- Consolidation ﬁaé’ﬂwmmﬁaﬂaﬂﬁmwﬁﬁu
sunaslliftududenvioveuvoaonautlond
WImsU FensAnwninudnealy consolidation
971U 43 studies (60.5%)

- Crazy-paving (gilmwﬁ 2) Aanwug linear
pattern 910 interlobular septa fAvultu
$7UAU GGO pattemn Faina1n alveolar edema
wazdl interstitial inflammation %Q%ﬂ\‘maﬂﬁ\‘i

sUawil 1 fneveeny 59 U dlladeden
Sniumnmsinite Covid-19 7 11 Yundadl
91M3 NUSnwal GGO (Rendu) Aifins
NTzAEMUYINARYINILUY peripheral
distribution

Falsafisl progression @amsAnuninudnuae
crazy-paving 91U 24 studies (33.8%)

- Vascular engorgement (diameter >3 mm)
\in2N capillary wall §nvianeanMIneueLes
#i0 inflammatory factor

- Parenchymal band (E‘Um‘wﬁl 3) WNUANYUL
linear opacity fivuUszann 1-3 fadwns uay
p1lahifin 5 wuiwes neadenuaziniu
visceral pleura fnaznuuaziinisisdanss
FUITiAnRU visceral pleura F9Usuani

parenchymal fibrosis W& ¢ lung architectural

distortion 31NA1SANYIY WUANWULAINATD
54 studies (76.1%)
- Honey combing appearance (gﬂmwﬁ a4)

sUnand 2 dUaevgeny 37 U 1ladedan
SALEUINATAALTD Covid-19 91 17 Tunadl
9INIINUS N Y crazy-paving (AONTU) LAy

segmental vascular enlargement (§nfis)
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sUNNTN 3 nnenalsdaeuiiinesluni axial (A), coronal (B), sagittal (C) uansdnwae fibrosis,

parenchymal band, architectural distortion tag bronchiectasis 1UaANI@DITIUAUNINATUNE S

Y29UpANAUANY

gﬂﬂ’lwﬁ 4 LanIdn¥le honeycombing appearance at both basal lung @nei9) LATWUANYE

lung cavity (@nAsUse) N1 RML vhiviasdan1iefinetndou

N13N52A18AVR58LsA (distribution) uag
AUFULI (severity)

1NN15ANYIN LN U Enye
typical ¥93N13NTE8F89 Covid-19 infection
ineu peripheral Tuvnfnea1s wagUoanau
a9 defvaslunisinwiadeddaanusunss
ABUYIIUIN NA1If8 EUI8NNI1Y (100%)
fisoelsaiivontisansdng uazasounquitioven
#1345 ndU (69 studies, 97.1%) uazwusoelsn
Asaunquiiioven 4 AU uay 3 ndv pdeay
1 study

Azunsngau (complication)
ANEWNINYBUNNUIINANSANEIASIY
& a & ) 1% a
Ao Auidengnduldulionyen (pulmonary
embolism) (FUANA 5) 91uU 5 518 (7.0%)
IngEEIaUIUNGAINU AB 41 JUnaIand
DINNTIULSA
vV d' d' ¥ 1
ANTUNINGOUDU 9 ANy laun
barotrauma 10 studies (14.1%) (FUa# 6)
waywu lung cavity 371U 4 studies (5.6%)
(5Un i 4,7)
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sUnw 5: Auidengaduiduidenlulen (AB) Wuil main pulmonary artery Nsae1e (§nas) (C,D)
WUT left segmental pulmonary artery (anAsUse)

sUNINT 6: Barotrauma: WUFN WAL pneumomediastinum Wag subcutaneous emphysema
7USLId mediastinum LagADEIUaS

sUn i 7: Urevieene 61 U 195un15msaa CTPA 91 42 Jundaiiannis wu lung cavity 7 inferior
lingula segment of LUL (A), nntanatsguanluiulfeanu (B) wu cavity-like lesion 9 left lower
lung zone FnmtenagtsgUanaui 10 Tundsiliennis (C) dildnuseslsa At cavitary lesion Ainu

1 [ 4 A a X !
Unagidunmzunsndeuiiiadulng
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N130323AAR3 (follow up) HEUae 3 s1aldl ludeagiilesnndinsiiennisiviles

SUNITHTIBNYLTEABUNILABDINADALADA

15/(
AL

— |

sUn il 8 {Ureweey 47 U 195un15msa9 CTPA 1 11 Tundslienns (AB,E) wuseslsaiidnuny
GGO wwuUsIn peripheral way lower lobe Wlanudnuwgwulug peak stage Wons1aRnmudl 25
Junasionns (C,D,F) wuanwaly GGO anad 3 fibrosis, architectural distortion wag bronchiectasis 0%

wazdl lung volume anastinau Fadilaniu OP pattem

sun il 9 flhsrnseng 56 U 16Fun1snsaa CTPA 1 21 Jundsilonnns (A) wuilauidengnsiuidy
Bonluvandl seamental branch vo4 RLL (@nas) seelsalulaniidnyiy GGO WuUILIn peripheral,
posterior Wag lower lobe W1laniu OP pattern (B,E) Slonsaaian1uil 120 Jundsilennis (C.DF)
wuindudengatuduidenlulealdmely srufudnune GGO anas 1l fibrosis, architectural distortion
uay bronchiectasis ¥atu
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suamn? 10 §Uaende 63 U lasunsnsda CTPA 11 17 Jumdsiiennis (AB,E) wuseslsadnuay GGO
1 ¢ Tamdudnwe peribronchovascular consolidation Wans1a@nn W9 29 Tundadienis (C,D,F)

wudadianwaz GGO 11 9 $audull fibrosis, architectural distortion taz bronchiectasis TATU %
anwaurseslsaluloavisaasnsadilafiu AFOP pattern gavhnegtheneiladetinas

(% a &l . o
JUHUUNIARUEAUBIYRIUDAN1ENAINIIAALYD (lung injury response pattern)

A15199 2 LLﬂﬂﬂg‘ULLU‘Uﬂ’]i@]@UﬁU@ﬂﬂ@ﬂ‘U@@ﬂﬁﬁmﬁﬂﬂ'ﬁa@]L"?IE) Covid-191°

Lung injury response pattern Radiographic findings

Organizing pneumonia - Bilateral consolidation
- Peripheral or peribronchial space

- Subpleural sparing

Diffuse alveolar damage - Diffuse patchy GGO with area of consolidation
- Septal thickening
Acute fibrinous organizing - Ground glass opacities, consolidation with patchy and

peribronchial distribution, and multifocal ill-defined
nodular opacities in both the lungs

- Share feature between DAD and OP
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gilmwﬁ 11 lung injury response pattern: OP pattern (AB), AFOP pattern (C,D) ttag DAD pattern (E,F)

nmsfnyiluaded wuindigdaed
1§5Un130599 CTPA fiszesiia111nn3 14 Ju
Ma9801N15 MUY 61 studies WU 59 studies
WlANUIURUUNITADUANRIVBIUBAN1ENAY
nsRndelnenudnuae DAD pattern 971U7U
4 study W@eTI0 3 518 (75%) wuanwae AFOP
pattern 41U 11 studies W@e%39 5 578 (45.5%)
wazNudnway OP pattern 97U3U 44 studies
FeT30 6 310 (11.4%) Tnsdnuwasfinuduand
Tup1579t 2 LLangmWﬁ 11 dudn 2 studies

nuseslsaiisaudnteslidiiunisnevauss
YaaUanlAayFULUUMINGTD

dlenageumudusiugsznineguiuy
AsmeUAuBIeIlann1EudnIsAndoiy
99510151 @83 70 wuiauduiusenell
HedAtysz1Ine DAD pattern AugnsiMsldedin
i P value 0.036 Tagldf Fisher's exact test uax
wuIdANduRuseg 19l ud Ay sErIe OP
pattem fushMSTe9Tin 7 P value 0.000 g
1% Chi-squared test (57971 3)

A1519% 3 LLﬂﬂﬂﬂ?WﬂﬁmﬁUéi%ﬂ’j’NzﬂLLU‘Uﬂ’TiG]@UﬂMEN“U@QU@@ﬂ’]UﬂﬁﬂﬂqiaﬂL%@LLﬁ%ﬁmi’m’]iLaﬁl%am

Lung injury U (study) P Value
response pattern WU (n=59) @oTIn (n=14) 590330 (n=45)
OP pattern 44 (73.3%) 6 (11.4%) 38 (88.6%) 0.000
AFOP pattern 11 (18.3%) 5 (45.5%) 6 (54.5%) 0.055
DAD pattern 4.(6.7%) 3 (75%) 1 (25%) 0.036*

* paaaulagly Fisher’s exact test
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afUsNaLazUoLHUBLUY
nnmsaneiluedstl wuinensSudumes
auldadnendatunisinerfinausn de 14 le
wiloy waznudiudesdfidonnisuiuisae
aoad auld 15 519 (22%) lsausyanea
pg19ley 1 1A
#195U initial CRP #9199z Usuanas
AUTULTIVRILIANIRBNAIL AN TANEINT O
Tsald anmsineadsinuin aulddiennis
JUKII 90% U6V initial CRP g4
Tudruvesn 1nengLlsdAauines
aemidonlutontiy lesangihednlvg ild
asengsgneuii neseglutieszesiian
11nN9114 Tundailenns dnvaznwdiulng
St larudnwasiidnnuly late stage loun
fibrosis, architectural distortion, parenchymal
band wag bronchiectasis 819 W UTIUAU
consolidation waz GGO Fesnnulunas
novaueIaslandnuay OP pattern Fanuls
Uoy soslsannusinilanusunsann nanie
wuseelsalutantia 5 ndu Tedutioslésy
N13ATIRNTIIABNT MDY U 1TEEEIAY
Upn1114 JUNaIiannis NUSNYEAAIUART
funsfnwfiiuun nanfe fdnvay GGO,
consolidation Wag crazy paving WlAduNS
Wasuwdasouidodonludas progressive
stage Wy peak stage
maﬁnwm%@ﬁwué’mwmz tree-in-bud
pattermn 2 518 11 1 S1eidufUenilsausyad
AfidufuUANges B9 tree-in-bud pattern 1y
é“ﬂwmzﬁwuléfﬁaUiué’ﬂwﬁﬂamé’maumﬂmi
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N | a

Aade Covid-1912345¢ §agnaustindinmsinite
Frdfeusaudag

AMuNInFeufiny Ao barotrauma
10 studies (14.1%) senaiieannslésu positive
pressure ventilation wudindengafulduiden
Tuvond1uiu 5 studies (5.6%) lagnudiuiu
ffounindl Pama Gordo ML wazame® fAnwii
UszinAalUu way Cavagna E wazamg’ Anw
fisemednng JenugUasdsudengadudiuden
Tuleanuniie 18% uay 40.6% amasy aeals
Aanudslinundadsmnuiodowesdond
sensiinauidengaduidudonlulon mends
msAnenfindionn Covid-19 UAALTULIUAY
Funisveanisiinadendety Ao Tnilud
segmental branches 111N31 pulmonary trunk
¥30 main pulmonary artery wasduisaeindld
nsfnwadsinumaiinduidensaduduien
Tudenlduuds a1 Sundaflonnns wenanilss
iwuruduiusvomsinaudongaiuduion
Tuvonfv initial CRP ﬁqw‘%aé’mmm?ﬁa%%m
du cavitary lesion finuenauanldainindu
soglsnlminsosealsamuninluinindsdinn
WiyuLigu

d1msusuuuuNIINaUALBIURIUBN
mendansindefwududiulng de oP
pattemn §iAXNA® AFOP pattern way DAD pattern
AINEIFU donAdBIRUNITANBITINUNN
Fana1y3n OP pattem WuUesn @1 DAD pattem
wutios wildudnwaueidoutnasunss Whldiy
Fnuauzynane3ive Afinnuns injury T 9
Uamﬁgqaaqﬂﬁwazﬂqﬂ%’jumaqqqau (alveolar

wall: alveolar epithelium, basement membrane



Singburi Hospital Journal

and capillary endothelium)’ §U287wy DAD

= a v = aa 1 a o o o 15
pattern 3adignsnsideTinged1eiidedAty

| < v A a aa P o A

aglsinny JUledeinensasiiladoides
ATUBU 9 wiU A 81y LIAUTEINGI Lag
ANZUNINGOUAN 9 N9AU T991aslduvI A
HUaedetinla

drudayanisngiaginiy CTPA TugUae
3 578 NF9Radin1n1steeny19moLlad WUl
Bifinzunsndaudiiy JgUennuintengasiu
Wudenlulenanninsiaasasn (GUaw 10)
ndnlasunisinwnaldudeniandula
el nuldudnwugndnlaiu fibrotic change
a X Vo = v Ao v A |
Ny usegelsinudeyainiidaldiiieanase
ANFIATIZY 9199 9ANWNLLALT LB UIAN

nsAnwildaliTruaugUaslaunn
We9ndadndnaiugunsalnldlun1sngia
LAYITYLIANIUNISANWIADUYI9INA BN
msfinwiluewaneraiussesiatluiudoya
A Y a v a = ~ e
LWEJIMUiﬂJ’]mEU\IU’JEJLWMN’mGUULLazllﬂ’]iﬁﬂt'ﬂ
AARIUNIT DL USYULRIUNINNIDNDYLTE
ADUNILMDS

d3d

9

NIRNTINBNTLIE ABNN NGO TVAOALE O
VanluUieuandnaiiia Covid-19 Wi wanan
239287 URUNITUNINGOUAN 9 laslaniz
a A o Yy v g vy a Y}
dudengasiuduiionlen dilvideyaineaiu
FURUUNITROUANRIRIUDANIEVAINITARLYE
#991992YUUDNANUFUNUTVDILIALAZRT

a Aaa
ALY Y IR

a6

'
LA |

?Jﬁ 30 RUUN 3 UNT1AU - LUWI8U 2565

LONE1581984

1. Kwee TC, Kwee RM. Chest CT in COVID-
19: What the Radiologist Needs to Know.
Radiographics 2020; 40:1848-1865.

2. Solomon JJ, Heyman B, Ko JP, et al. CT
of post-acute lung complications of
COVID-19. Radiology 2021; 301: 211396.

3. Chamorro EM, Tascon AD, Sanz LI, et al.
Radiologic diagnosis of patients with
COVID-19. Radiologia 2021; 63:56-73.

4. Caruso D, Zerunian M, Polici M, et al.
Chest CT Features of COVID-19 in Rome,
ltaly. Radiology 2020; 296:E79-E85.

5. Bernheim A, Mei X, Huang M, et al. Chest
CT Findings in Coronavirus Disease-19
(COVID-19): Relationship to Duration of
Infection. Radiology 2020; 295:3.

6. Pakdemirli E, Mandalia U, Monib S.
Characteristics of Chest CT Images in
Patients With COVID-19 Pneumonia in
London, UK. Cureus 2020;12(9):e10289.

7. Hansell DM, Bankier AA, MacMahon H, et
al. Fleischner Society: Glossary of Terns
for Thoracic Imaging. Radiology 2008;
246:3, 697-722

8. Parra Gordo ML, Weiland GB, Garcia MG,
Choperena GA. Radiologic aspects of
COVID-19  pneumonia: outcomes and
thoracic complications. Radiologia 2021;
63(1):74-88.

9. Cavagna E, Muratore F, Ferrari F.
Pulmonary Thromboembolism in COVID-

19: Venous Thromboembolism or Arterial



Singburi Hospital Journal

10.

11.

12.

Thrombosis?
Imaging 2020; 2(4):e200289.
Kligerman SJ, Franks TJ, Galvin JR. From

Radiology Cardiothoracic

the radiologic  pathology  archives:
organization and fibrosis as a response to

lung injury in diffuse alveolar damage,

organizing  pneumonia, and acute
fibrinous and organizing pneumonia.
Radiographics 2013;33(7):1951-75.

Hasleton P, Flieder DB. Spencer's
Pathology of the Lung. 6" ed. Cambridge:
Cambridge University Press; 2013.

Machnicki S, Patel D, Singh A, et al. The
Usefulness of Chest CT Imaging in
Patients With Suspected or Diagnosed
COVID-19: A Review of Literature. Chest

2021;160(2):652-670.

13

14.

15.

47

'
LA |

?J‘ﬁ 30 RUUN 3 UNT1AU - LUWI8U 2565

. Kim JY, Doo KW, Jang HJ. Acute fibrinous

and organizing pneumonia: Imaging
features, pathologic correlation, and brief
literature review. Radiology Case Report
2018; 13(4):867-870.

Kory P, Kanne JP. SARS-CoV-2 organising
pneumonia:  ‘Has there been a
widespread failure to identify and treat
this prevalent condition in COVID-197’.
BMJ  Open
7:e000724.

Jin G, Tian C, Wang VY, et al. A Pattern

Respiratory Research  2020;

Categorization of CT Findings to Predict
Outcome of COVID-19 Pneumonia. Front
Public Health 2020; 8:567672.



