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a practical guide for radiologists
and non-radiologists



The chest CT signs described in the present
essay can be broadly categorized into

four groupsbased on anatomical distribution:

parenchymal, airway, vascular, and pleural
based signs.



Alr Crescent Sign
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a complete or partial circumferentiaim of
radiolucentairspacewithin a parenchymal
consolidation or nodulaopacity

It has classically been associated with
Invasiveaspergillosis



Theappearance of this sign may be explained b
the peripheral reabsorptionof the necrotic
tissue developed in the central portion:

the residual part Is replaced by air



oresenceof an air crescemnarks the recovery
nhaseof the disease and portendsfavorable
Orognosis




The air crescent sign can be seen In other
conditions such as

pulmonary TB

pulmonary abscess
bronchogenic carcinoma
parasiticlesions (iydatidosis




Alr crescent sign
CT scan of a patient with pulmonaagpergillosishowing a necrotic andavitated
lesion (white arrow) in left upper lobe. The air filling the cavitation looks like

the shadow of a crescent moon




AIr crescent sigm a patient with
Invasiveaspergillosis




=

-

Monod Sign

refers toair surroundinga fungal balln a
preexisting pulmonary cavity.



A, Gross pathology specimen showing a cut
surface of lung with aaspergilloma

B, CT chest axial cuts showing the Monod sign |
a case of pulmonarsgspergilloma



The ballfalls toa gravity-dependent locationof
the cavity




CT scans can be performeddifferent positions
to elicit mobility of the mass within theavity

It is animportant signthat helpsdistinguisha
aYlFaa gAUGKAY | LINBSEA:
aspergillomavsl| cawitarymass



It Is used interchangeably, although incorrectly,
with the air crescent sign, which is seen In
Invasiveaspergillosigind indicates a favorable
prognosis



Description

Differential
diagnosis

Mobility of
mass

Positional
change

Patient profile

Crescentior circumferentiakim

of radiolucent airspace within a

parenchymal consolidation

Invasiveaspergillosis
bronchogenic carcinoma

Nonmobile

None

Usuallyymmunocompromised

Air surrounding a fungal
ballin a
preexisting pulmonary
cavity

Aspergilloma

Mobile mass within the
cavity

Mass gravitates to the
dependent areas
of the cavity

Immunocompetent



Halo Sign
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a solid pulmonary nodule surrounded by a
circumferentialground glasspacity (GG

Thesehave classically been described Iin
angioinvasivefungal infections
suchasinvasive pulmonargaspergillosis

andpulmonarymucormycosisn immunocompromised
hosts




Histopathologically

the central nodulerepresents a focus of
pulmonary infarction

the surroundingGGQOcorrespondso
areas ofpulmonaryhemorrhage
attributed to theangioinvasivenature of the

e
: Gross specimen of lung in a
patient with angioinvasive

aspergillosis




Theincidence of the halo sign among patients
with invasivepulmonaryaspergillosiss

particularlyhigh during itsearly stagesnd
tends to disappear over time



Adenocarcinoman situ can manifest with the
halo signn immunocompetent

Othernoninfectious causes include
granulomatosiswith polyangiitis

amyloidosis

sarcoidosis

metastatic cancers
organizingpneumonia
pulmonaryendometriosis



Halo sign In a patient witimvasiveaspergillosis




Halo sign
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angioinvasiveaspergillosis
In the left lower lobe, it Is
possible to appreciate a round
consolidation (black asterisk)
with peripheral ground glass

(white arrows), which suggests
‘ hemorrhagic process.

Thisring or peripheral ground
dflaa Aa aAYA

appearance adjacent to aatoll
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characterized by aentral GGGurrounded
by crescenticr circumferential

rim of dense consolidation.



It derives Iits name due to Its similarities to

a coral atoll
B

Atoll sign or reverse halo sign in a
A coral atoll in the Maldives patient with cryptogenic organizing
pneumonia




It has been classically described
cryptogenicorganizing pneumoni
but Is not specificfor the disease

alveolarseptal w
Inflammationand
cellulardebris

organizingpneumonia w
within the alveolar ducts



It can also be seen in a wide range of pulmonary
diseases, including

Invasive fungal infections

Pneumocystigroveciipneumonia (PJ)P
lymphomatoid granulomatosis

granulomatosiwith polyangiitis

lipoid pneumonia

sarcoidosis
lepidicpredominantadenocarcinomaof the lung




ARCADE-LIKE SIGN
aall

t refers to thetypicalfeature of

perilobular fibrosis andinflammation frequently
found In

COHRcryptogenic organizing pneumonia




foundthe presence operilobular fibrosis, with
and | NOKé€, LI G0 SNY
In morethan half of the patients with COP



It shows itself in the form
of curved or arched
consolidation bands

with shaded margins
distributed around the
structuressurrounding the
secondary pulmonary
lobules

It often reaches the
pleural surface

éJ

This pattern resembles
an arcade appearance
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CHEERIOS
SIGN

alsocalled the open bronchusign

IS characterized bg pulmonary nodulewith a
lucencyat its center resembling the Cheerios

breakfast cereal (General Mills)
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It occurs due to
proliferation of neoplastic
or nonneoplastiacells

arounda patent airway, S
seen in conditions such [Cheeﬂ'fgeb;fa”a“
. |

as lungadenocarcinoma 4 Langerhans cell
histiocytosislesions

and pUImOnary with proliferation of

Langerhans cell Langerhans cells

.. . around dilated

hIStIOCytOSIS bronchioles, showing

the Cheerios sign




ne sign was referred to the onset
low-gradepulmonary adenocarcinomas

Histologicallytumors that can reproduce
cheerios sign are
adenocarcinoman situ,
minimally invasive adenocarcinoma,
Invasiveadenocarcinoma with a predominantly
lepidiccomponent,
Or iInvasivemucinousadenocarcinoma




Thissign can also be occasionally seen in
cavitarylesions of the lung, such as

fungal infections

primary andmetastaticlung cancers
lymphoma

rheumatoid nodules
granulomatosiswith polyangiitis



Cheeriossign

seen on chest CT scan |
a patient with biopsy
proven pulmonary
adenocarcinoma




It Is very similar to the
appearance of the
famous breakfast

Cheeriossign.

Thecheerios sign is due tod
cell proliferation around a
bronchial branch (white
arrow); it may be found In
patients withLangerhans
Cellhistiocytosisor lung
adenocarcinoma




Thenodules that reproduce the cheerios
appearanceshould be distinguishedy
cavitated nodules in whichthe excavation

area Is due to th@henomena andnot to the
proliferation of tissue around an airway.

cavitatednodules cheerios appearance
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classicallylescribed imounded atelectasiof the A
lung.

It consists of a curvilinear opacity that originates
from a pleuralbased opacity toward the
ipsilateralhilum.

The opacities resembke comet tail A



comprisevessels and adjoining airwaybat

get pulled intoa masslike opacityas the lung
collapses

Overlyingpleural thickeningis also invariably
seen on the CT scan.




Thebronchovasculabundle can at times be
seen entering the mass from all sides and Is
referredto asthe




It has been given various names, such as
oBlesovskysyndrome  atdl@ctasicpseudotumor




Theatelectasis may be explained by the
presence of irritant substances along the
pleural surface

such asasbestos

Themain differential diagnosis includes
bronchogenic carcinoma



Rounded
atelectasis of the
lung is benign,
doesnot require
specific
treatment, often
reduces In size,
and occasionally
resolves
spontaneously



Comet tailsign

round consolidation

stretched vessel and
bronchus

.
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pleural plaque with

| calcification



¢CKS AGR2dzZAKYy dzi aAtHey ¢ A a
latero-lateral projection of a chest radiograph or In
the lateral projection of th&CTscout:

It consists oh complete radiopaqgue ring
whichresembles a doughnut




It Is reproduced by normal profiles of
right and leftpulmonary arterieand
aorticarchanteriorlyand superiorly and by
lymphadenomegalynferiorly.



The lymph nodes that complete the radiopaque ring are
those of thesubcarinal hilar, andretrocarinal
mediastinalsites

Theradiolucentcenter2 ¥ (0 KS &R 2 dza Ky dz
trachea and the bronchi for the upper lobes




This sign could be suggestiveofiphadenopathy

Thissignis frequently found in cases of
tuberculosis and lymphoma




Eggshell Calcification
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seenin

silicosis but
also sarcoid

Theda S33aKSftfté OFf OATAOI
chestradiographs andCTimages

they representymph nodeswith lamellar
calcifications



Eggshell calcifications are a n@pecific sign

whichmay be found in

various diseases such as @ GG SHELL @
advancedsarcoidosis wicww  CALCIFICATION 7
silicosis _~
PNEeUMOoCcOoNIosis W5ilicosi

: 4Sarcoidosis
amyloidosis slymphomafollowing
lymphomaafter radiotherapy
radiotherapy, WTuberculosis
blastomycosis Coccidioidomycosis
histoplasmosis YHistoplasmosis

WPneumoconiosis



Eggsheltalcifications

A small (white
arrowhead) of arenlarged lymphatic nodein a
patientwith silicosis



Galasy Slgn

alsocalled thesarcoidgalaxy

Isused to describ@ulmonary parenchymal
nodulesseen insarcoidosighat is composed of
several smaller interstitialodules

‘




The appearance @& centraldense massvith
tiny peripheral satellite noduless

akinto a galaxy cluster




Galaxy sign.

Thefigure shows two il
defined nodular consolidations
In the left upper lobe,
surrounded by satellite small
nodules (white arrows in a and
b). The presence of small
noduleg close to the central

nodular areas resemble the
 LILJIST N> yOS 27
(evocated in the embedded
figure Q.
Thisgalaxy appearance is a
typical finding ofsarcoidosis




Thissign can also be seen in
progressivemassive fibrosiand
In active pulmonary TB

Clinically, the identification of a galaxy sign
favorsa benign diagnosis




Thesatellite nodules must be distinguished from
spiculatediung nodules typical of malignancy.

malignancy

spiculated lung

nodules



Feeding vessel sign
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Isproduced by the presence ofpalmonary
vascular branchhat runs towards a focaesion



This radiologicadign has two main meanings

(1) vascular originof the lesion (for example, In
cases ofrteriovenousmalformations or
embolism) and

(2) neoplastic natureof the lesion, with high
neoangiogeneti@ctivity.




Thesign, also known as
ofruits on the branch siga
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hasbeen associated with the presence of
metastases or septic emboli




it resembles the channel of water which

Feeding vessel sign
. )

a pulmonaryarterialvenous
malformation

N /

.

provides adequate filling

4 N

metastatic disease of the
lung.

<




ThegoldenS&a A 3y O2yaAraita 27
reproduced omposterior-anterior chest
radiograph

by the presence ofight upper lobe atelectasis
with mass at right hilum




It has been also called

Q £ waImAY s HOF
and has been first described by Ross @wdidenin
1925

who highlighted aight upper lobe collaps&lue to
the presence obronchogenic carcinomaf the

right hilum




Onchestradiographs &

the superior and lateral part
(concave inferiorly 2 F O F
profile is represented by the
upper lobe collapse

whereasthe inferior and medial
part ( ) may be
explained by the associated




Thissign may be more
easily appreciated on
MDCT

it can be also recognizablg.
not only In cases of L .
pulmonary bronchogenic R STl
carcinomag but also In |
cases of
lymphadenopathy or
mediastinaltumors.
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Headcheese sign
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Head cheese Is a type w@firine made from pieces
of meat obtained from various parts of different

animals, such as a calf or pig

Thehead cheese sign Is characterized by the
juxtaposition of distinct radiographic areas of

low, normal, and high attenuation



TheCTscan image bears close resemblance to
the cut surface of a head cheese and hence the
name.

Head Cheese Sign

The head cheese sign refers to the
combination of ground-glass opacity with

mosaic attenuation




It was considered
pathognomonic for
subacutehypersensitivity
oneumonitis

out, more recently, it has
neen described with othe

Head Cheese Sign

- _ It can be seen with:

conditions such as ouSEEN 1. Hypersensitvity
SO preumonitis
' 2. Desquamative

Carcoidosis Interstitial pneumonia

: C el 3, Respiratory
Respiratory bronchiolitis, bronchiolitis~Interstitial

i i i lung disease
Atypical infections [ ‘ e
(eg, Mycoplasma (USYE QR A 5. Atypical infections wit

. o bronchiolitls (e.g., M.
pneumoniae. V. pneumoniae



Graphicshowing a cut piece of a head cheese
The head cheese sign seen in a patierth
hypersensitivity pneumonitis

Notethe areas ofjround glas®pacities interspersed
betweennormal and hypeattenuatedlung fields




Headcheese sign.

Thissign consists ia mixedpulmonary pattern with
areas of various attenuation. It is characterized by the
contemporary presence of area$

ground glassattenuation (black peripheral
arrowheads, due to Iinfiltrative diseases),

air-trapping (black arrows),
andhealthy lung zones




Popcorn
calcification
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This sign refers to the presence of
amorphouscalcifications oftenring-shaped

whichremind us of the appearance of a piece of
popcorn



detected onchestradiographs
but better on pulmonaryCTscan




popcorncalcifications within a welllefined nodule
suggest a diagnosis bénignity, namely
hamartoma

popcorncalcifications would beresent
only in10%of pulmonaryhamartomas




Popcorn calcification A

pulmonaryhamartoma A

Thefigure shows the presence of a pulmonary
hamartoma which is characterized by the presence c
fat and amorphous calcificatigmvhite arrow), which

remind us of the appearance of a piece of popcorn




Oreo cookie sign
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refers to the aspect of thpericardial effusion
which may be seen otfne

lateral chest radiograph



Pericardial Effusion

IJM'IVT_- EFFUSION

Oreo cookie sign

Typicallythe pericardial effusion causes an
Increasedradiopacityof the pericardium

whichappears to be anteriorly and posteriorly
delimited bytwo radiolucent lines

Thesdines correspond respectively to the
pericardial fat and thepicardialfat



blackasteris: causedyy
pericardial effusion

/

and epicardialfat.

\

blackarrows:causedy pericardial

v

Oreo cookie sign.



Snowstorm sign
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dueto miliary diffusion of
iInnumerablemicronodules

(1¢2 mm) in all the pulmonary
parenchyma

Thisradiological feature may be | =9
appreciated on chestdiograph and| (&%*
CT i




this radiological appearance
for small and innumerable

metastatic nodules related to
vascular tumors

(thyroid glandcarcinoma

papillary , renalcell carcinoma |

for lesions showing big size

and accurately outlined, due & .

gastrointestinal tumors ,g“ R
j: fa



differential diagnosis include
Miliary tuberculosis

Fungalinfections histoplasmosis
coccidioidomycos)s

Sarcoidosis
Chickenpoxinfection calcifications.




OR
Corona Radiata Sign
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pulmonarynodule or a parenchymal massith
Irreqular anaspiculatedmargins suchassunrays




Therays or thespiculatedmargins are

constituted by thedistorted bloodvessels

and/or by thickened septahat surround the
pulmonary nodule




In the differential diagnosis

It IS very important to
Include thegalaxy sign
which refers to benign
micronodulesaround a
nodule ofsarcoidosis
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galaxy sign




Thesunburst sign Is very suggestive of a
malignantlesion, in particular for pulmonary
adenocarcinoma

the presence ofpeculated margins
considered aisk factor for malignanineoplasia

|
' non-
° small
K 1 )

cell lung
cancer




Pulmonary hydatid

WATER LILY SIGN
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Thewater lily sign Is also known
as thecamalotesign

e It can be seen on both chest
LECU AL radiographsand chest CT scans.

-——

Chest x-ray showing a large thin-
walled cavity containing freely
floating endocyst membranes ‘
:Conkrashenhanced CT scan of
 chest she yst{omow) in lef
Jowet lob




Althoughrarely seen, it Is Pulmonary hydatid
pathognomonic for cystic

echinococcosiscaused by _
the hydatidtapeworm,
Echinococcugranulosus

It comprises dydatidcyst
In the lung witha free-
floating endocyst which
collapses and floats In the
cystic fluid, similar to a
water lily



Sand Storm Sign
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seen In both chegiadiographsand CTscans

hasbeen used to describe diffusely dense
micronodularcalcifications

seenin pulmonaryalveolarmicrolithiasis




Pulmonary alveolamicrolithiasisis a rare
diseaseof both sporadic and familial
occurrence

characterized byliffuse deposition of calcium
phosphatemicroliths,

measuringup to 3 mm (calledcalcipherite$ in
the alveolar spaces and alongaribronchial
distribution.



The pleural margin
appears as a black
lucent line between the
ribs and the
surrounding calcified
parenchyma

This margin has been
Sand stormsign described as the

black pleural line sign :
P ° blackpleural sign




Associated HRCT findings include GGOs,
Interlobular septal calcifications
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