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General principles

Interpretation

silhouette sign

basic patterns



apex, hilum, retrocardiacregions, below 
diaphragm dome, just inside the chest wall

+ clinical information

Ideal interpretation

https://radiologyassistant.nl/chest/chest-x-ray/



The birth of silhouette sign

ÂAn intrathoraciclesion touching a border of 
the heart or aorta will obliterate that border 
on the roentgenogram; 

ÂAn intrathoraciclesion not anatomically 
contiguouswith a border of the heart or aorta 
will not obliterate that border.

FelsonB, FelsonH. Radiology. 1950;55:363-74.



Jacobson HG. In memoriam Benjamin Felson, 1913-1988. Radiology. 1989;170:897-8.



Howell JD. N EnglJ Med. 2021;385:104-5.



FelsonB, FelsonH. Radiology. 1950;55:363-74.
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FelsonB, FelsonH. Radiology. 1950;55:363-74.
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FelsonB, FelsonH. Radiology. 1950;55:363-74.
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Use of silhouette sign

Â

HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Â

LLL(S8) pneumoniaLULconsolidation resolution



HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Classification of pulmonary
opacity/shadow/infiltrate

airspaceopacity

atelectasis/collapse

mass/nodule

linear/band-line opacity

cysts/bullae

nodular/reticulonodularopacity and 
honeycombing



Basic4 CXR Patterns

https://radiologyassistant.nl/chest/chest-x-ray-lung-disease

: nodule
: interstitial
: consolidation/atelectasis

https://radiologyassistant.nl/assets/chest-x-ray-basic-interpretation/a50d9a1c5033c5_Chest-basis-blauw2.jpg


Mimicker of airspace opacity

Extrapulmonary

Intrapulmonary



Mimicker of airspace opacity

Extrapulmonary Intrapulmonary

Soft tissue Poorinspiration

Foreignbody Mass

Pleuraleffusion Atelectasis

Pericardial fat GGO



Mimicker of airspace opacity
extra-pulmonary

61F, female breast  with 
bilateral mammoplasty

79M, prostate cancer s/p hormone Tx
with  gynecomastia



Mimicker of airspace opacity
extra-pulmonary

pericardial fat supine pleural effusion
and skin fold

hand



Mimicker of airspace opacity
extra-pulmonary

Lt back hematoma pericardial fat



Mimicker of airspace opacity
intra-pulmonary

Kirchner J. Chest Radiology:A wŜǎƛŘŜƴǘ ǎManual, 1st Edition

poor inspiration



Mimicker of airspace opacity
intra-pulmonary

36M, AIDS with PJP, presenting as diffuse GGO



Mimicker of airspace opacity
intra-pulmonary

endometrial cancer with lung mets left lung atelectasis



Spectrum of airspace opacity



ÂReplacement of air in the distal airways and 
alveoliby fluid (transudate/exudate/pus/blood) 
or other material (tumor/protein)

ÂNo destruction or displacement of the gross 
morphology of lung

HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Airspace opacity
pathologic feature



Airspace opacity
radiological feature

HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Character Comment

number one or multiple, may coalesce.

margin Ill-defined

vascular marking indistinctor invisible

shape conical/segmental/wedge

location often peripheral



Glossary of Terms for Thoracic Imaging

basis for communication

HansellDM et al. Radiology. 2008;246:697-722.



*HansellDM et al. Radiology. 2008;246:697-722.
HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Subdivision Comment

consolidation(*) exudate/pus/blood/tumor; obscure vascularity

ground glassopacity(*) different definitionfor CXR/CT

acinarshadow 
acinarnodule(*)

acinus(*) normally not visible; 
poorly ŘŜŬƴŜŘnodules pathologically

air bronchogram(*) airway patency + alveolar airloss

air alveologram

Infiltrate(*) pulmonary opacityby airspace/interstitial  dz
still controversial; no longer recommended

Airspace(*) opacity
classification

(*) in FleischnerSociety



Air bronchogram
ÂAir within bronchi/bronchiolesthrough airless 

parenchyma

ÂLƴŘƛŎŀǘƛƴƎ άƛƴǘǊŀǇǳƭƳƻƴŀǊȅέ ƭŜǎƛƻƴ

HansellDM et al. Imaging of Diseases of the Chest, 5th Edition



Natt B, et al. N EnglJ Med. 2015;373:2663.
HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Common Uncommon

consolidation/pneumonia BAC(formerlycalled)/lymphoma

pulmonary edema severe fibrosis (UIP/radiation/sarcoidosis)

ARDS/RDS Postobstructivepneumonia

atelectasis(compressive)

Cause of air bronchogram

ARDS radiation fibrosis



Webb WR. Radiology 2006; 239:322ς8.

Definition Components

terminal 
bronchiole

respiratory
bronchiole

alveolarduct/sac 
& alveolus

2Ápulmonary lobule
(1-2.5cm) 
= 3-25 acini

+ + +

acinus(0.6-1cm) + +

1Ápulmonary lobule +

Anatomical unit of the lung



Webb WR. Radiology 2006; 239:322ς8.
RajuSet al. Chest. 2017;151(6):1356-1374.

GrudenJF et al. Chest. 2020;157(3):612-635.

PPL

acinus

SPL

acinus

SPL



Acinarshadows
ÂIll-defined nodular shadows (0.5-1cm) within 

or adjacent to the larger opacities of airspace 
filling

ÂParticularly with pulmonary edema or 
infection (notably varicellaor TB)

ÂDue to opaque acinicontrasted against 
aerated lung

ÂD/D with other micronodularchange

HansellDM et al. Imaging of Diseases of the Chest, 5th Edition
Kirchner J. Chest Radiology:A wŜǎƛŘŜƴǘ ǎManual, 1st Edition



HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

TB, acinarshadows TB, confluent acinarshadows



Air alveologram
ÂSmall rounded lucencies

ÂAerated acinisrroundedby opaque lung

ÂIn areas of incomplete consolidation

Murray & Nadel'sTextbook of Respiratory Medicine, 6th Edition
HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

TBBAC



Acinarshadows + Air alveologram

Kirchner J. Chest Radiology:A wŜǎƛŘŜƴǘ ǎManual, 1st Edition

alveolar edema in AKI

Yin & Yang



Incomplete consolidation
ÂHoneycomb appearance

Â emphysema (or COPD)

Â

ZiskindMM, et al. Ann Intern Med. 1970;72:835-9.

pneumococcal pneumonia 
with emphysema



Ground glass opacity (GGO)

ÂCXR

ïarea of hazy increased lung opacity, usually 
extensive, withinwhich margins of pulmonary 
vessels maybe indistinct

ÂHRCT

ïincrease in attenuation of the lung parenchyma 
without obscuration of the underlying 
bronchovascularstructures

HansellDM et al. Radiology. 2008;246(3):697-722.
HansellDM et al. Imaging of Diseases of the Chest, 5th Edition



Fundamental CTPatterns
ÂGGO: Ǎ ̙

ÂConsolidationǛ Ǎ ̙

HansellDM et al. Radiology. 2008;246(3):697-722.



Sharma A et al. N EnglJ Med. 2020;10.1056

Alveolar Interstitial

partial filling ҧinterstitium

partial collapse ҧblood flow

GGO D/DǍ Ǎ



GGO -

Wallace Miller Jr. Diagnostic Thoracic Imaging 1st ed & Personal Opinion 

Alveolar disease Interstitial disease

Pathology incomplete filling of alveoliactive inflammation 
fine (intralobular) fibrosis

Radiology
(Chest CT)

consolidation
consolidation GGO
GGO consolidation

GGO (isolated)
GGO (diffuse)

pleural effusion

lungedema(A)
pneumonia (B)

interstitial pneumonitis(C)
όǾƛǊǳǎκŘǊǳƎκǊŀŘƛŀǘƛƻƴΧύ

A B C

https://www.google.com.tw/url?sa=i&url=http://www.scielo.br/scielo.php?pid=S1806-37132006000600008&script=sci_arttext&tlng=en&psig=AOvVaw1lYL6hZyOIMOUrnyZOG4NA&ust=1583394203160000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPCjxaapgOgCFQAAAAAdAAAAABAE
https://www.google.com.tw/url?sa=i&url=https://link.springer.com/chapter/10.1007/978-3-319-41852-0_10&psig=AOvVaw1qKyts7F82rCmPfNATDx6z&ust=1583394485523000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLD_06mqgOgCFQAAAAAdAAAAABAP


HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

Airspace opacity
spectrum

: : 

: 

: 

GGO consolidation

acinar
shadow

air 
alveologram

air 
bronchogram



Diagnosis of airspace opacity

Algorithm/Pattern

Reasoning/Information

Special pattern



https://radiologyassistant.nl/chest/chest-x-ray/

1. Content 
2. Pattern
3. Chronicity



Radiological reasoning

Focal DiffuseMultifocal

pulmonary systemic

Infection 
Neoplasm 
Trauma
Infarction

Lung as a unit 
Systemic disorder
Toxic lung injury

Intervening normal lung
D/D as focal lung disease

Wallace Miller Jr. Diagnostic Thoracic Imaging 1st ed & Personal Opinion 

Lobar pneumonia Mutifocalpneumonia ARDS







Wallace Miller Jr. Diagnostic Thoracic Imaging 1st ed
HansellDM et al. Imaging of Diseases of the Chest, 5th Edition

#1 Diffuse airspace opacity
Content Clinical

Water 
Pus
Blood
Others

Fever, cough
pneumonia

Poorconsciousness
aspiration

Immunocompromised
oppurtunisticinfection

Hemoptysis
hemorrhage

Longerthan weeks
proteinosis, neoplasm



Cardiogeniclung edema
typical trilogy

baseline-redistribution interstitial edema alveloaredema



Koga T,  et al. N EnglJ Med. 2009;360:1539.

Cardiogeniclung edema
YŜǊƭŜȅΩǎA, B, and C lines



Milne EN et al. Radiology. 1984;152:1-8.

Vascular 
pedicle width

(VPW)

Position Comment

erect normal: 48Ù5mm

supine ʿ70mm Ҧ
lung edema



Noncardiogenic
lung edema

KuoJS, RuanSY, et al. Am J RespirCritCare Med. 2021 Jun 16.

22hr laterPost-hanging obstruction



Cardiogeniclung edema
atypical ARDS mimicker

24hr later after diuersisNSTEMI with HFrEF



Cardiogeniclung edema
atypical unilateral edema

chordaetendinaewith 
eccentriamitral regurgitation



Diffuse Alveolar Consolidation

Wallace Miller Jr. Diagnostic Thoracic Imaging 1st ed. 



Pneumoniawith ARDS
similar images, different microbes 

40M, CRAB pneumonia with  ARDS 55F, Swine flu ARDS



Pulmonaryhemorrhage
GGO predominance

P-ANCA vasculitiswith 
pulmonary-renal syndrome



Pulmonaryhemorrhage
consolidation predominance

p-ANCA vasculitis



Pulmonaryalveolar proteinosis
crazing paving pattern



Miller WT Jr. AJR Am J Roentgenol. 2005 Feb;184(2):613-22.

( / /PJP/CMV/HSV)

(AEILD)

D/D
( )

( / )

#2 Isolated diffuse GGO


