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Intrapulmonary vs. Extrapulmonary

Incomplete border sign
Tapered margin sign
Center outsidethe lung

Bilateral lesion



Extrapulmonary sign

Intra-pulmonary lesion




Incomplete border sign ( )

Distinguish from chest wall from pulmonary lesions
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Tapered border sign (d )
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Center outsidéne lung
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parenchyma w

Fibrous tumor of pleura



Bilateral lesion

Hiatal Hernia

Lesion A




Imaging of Chest Walll Lesion
Imaging of Pleura Lesion
Imaging of Diaphragm Lesion

Imaging of Mediastinum Lesion



Imaging of Chest Wall Lesion



Chest Wall Lesions- Soft Tissue

A Foreign body A Calcification
A buttons, electrodes, wires, A Parasite calcification (Filaria
tubes, dressings and hair cysticerosi¥
braids( ) A Granulomatous LAP
A Skin tumor A Subcutaneous emphysema
A Neurofibromatosis, moles / A Pneumothorax: trauma, pest
mel anoma, Kapogi@éedureé.
sarcoma

A | A Deep neck infection
A Soft tissue tumor A Breasts / nipples

A Flbroma., lipoma, A s/p mastectomy
hemangioma, muscle tumor
A Breast tumor

A Mammoplasty



Extra-thoracic
foreign body

(hair braid),
left side




Neurofibromatosis F *



Subcutaneous emphysema
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s/p mammoplasty, bil. Normal breast shadow




Chest Wall Lesions T Bone

A Sternum:
A Funnel chest (pectus excavatum, | )
A Pigeon chest (pectus carinatumj )
A Spine:
A Kyphoscoliosis
A Neurogenic lesions
A Compression fracture

A Osteopenic¢ osteogenic lesion of
metastasis

A Paraspinal abscess



Pectus Excavatum ( )

d Crib N/
sternum

sternum

downward
Z070),
nost parallel tc

Left shift of

sometimes

heart border yiv onyi |u)/ Upwar.d



Pectus carinatum ( | , pigeon chest)

RadioGraphics 2007; 27:989004
Anterior protrusiorof the upper portion of the sternum and the costal cartilages,
with bilateral flattening of the sides of the chest



Scoliosis




Prostate cancer

Osteoblastic
change




Chest Wall Lesions i Bone
A Rib:
A Costal cartilage :
A X Y A :forked rib, fusion rib, cervical rib
A Contoud A * rib fracture ; funnel chest, barrel chest

A Rib notching& )° CoA, neurogenic tumor (benign)

A Rib /size " thalassemia, bone tumor



Chest Wall Lesions i Bone

A Rib:
A Density?
Ay () diffuse- (metastasis, myelofibrosisj; ) (osteopetrosis,
osteodystrophy); 3 - Osteochondroma, chondrosarcoma,
osteosarcoma

AZ ( ) osteolytic, osteoporosis

A Chest wall mass + rib destruction
A 2 ° Multiple myeloma (plasmacytoma), metastasis, Pancoast

1 "Ewingods sarcoma, neurobl as
Ab ° TB, aspergillosis, actinomycosispcardiosis blastomycosis



Rib B

VoS

A . calcification of costal cartilagel
AM: peripheral (vaginal type)
AF : central (penial type)
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Female
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XY A

A Bifid or forked rib
A QA Il 4th rib

A The anterior portion of
rib is duplicated

RadioGraphics 1999; 19:10519



XY A

A Cervical rib:

A A supernumerary or accessory rib arising from the
C7 vertebra.

A About 0.5% of the population and is more commor
In femalesthan in males.

A Usually asymptomatic
A May thoracic outlet syndromiey compression of
the brachial plexus or subclavian vessels.

APain in the hand when the arm is elevated

ADifference in pulse intensity between the two arms whel
the affected extremity is in a certain position



Cervical rib




Costal Shape and Contour

A Funnel Chest

- Accentuated downward angulation.
of the anterior portions of the rib
which run almost parallel to each
other
- Posterior portions of the ribs
sometimes angle slightly upward

RadioGraphics 1999; 19:10519



Rib fracture (not healed)
with hemopneumothrax




Rib Fracture,
healing with
calus formation




Rib Notching (= )
Coarctation of Aorta -

A Deformity of the aortic media and intindga
prominent posterionfolding of the aortic lumen.

A Characteristically occurs at or near jhection of the
aortic arch and the descending thoracic aorta

A Two main types:

A Localized (postductal or adult-type): most common
- a focal narrowing of the aorta, just beyond dhigin of the left
subclavian artery or the ligamentum arteriosum
- accompanied by dilatation of the left subclavian artery

A Tubular hypoplasia (preductal or infantile-type)
- The 2nd common cause of heart failure in newborn
- A long narrowed segment beyoadgin of innominate artery

- Associated with intracardiac defect, esp. a deformed or bicuspid aortic
valve

RadioGraphics 2007; 27:132B334


http://terms.naer.edu.tw/detail/718847/

Adult type Infantile type

Narrowing to ductus arteriosus Narrowing to ductus arteriosus

RadioGraphics 2007; 27:13PB334




Rib Notching( = )

Coarctation of Aorta

I
L

A Imaging
A Inferior rib notching

ABest diagnostic clue

AAn elaborate system abllateral vesseléncluding
collateral internal mammary, intercostal, and superior
epigastric arteries) forms to bypass the coarctation.

AThe dilated and tortuoustercostal vesseform deep
grooves on the undersurfaces of the ribs

AUsually 3 ~8" ribs
Alstand 2dribs supplied frontostocervicatrunk, not
from D-aorta, so botimot served as collateral vessels

RadioGraphics 2007; 27:132B334


http://terms.naer.edu.tw/detail/718847/

Coarctation of the aorta




Coarctation of the aorta

Figureof-3 sign: 509%66% of adults
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RadioGraphics 2007; 27:132B334



Figure-of-3 sign
(Coarctation of Aorta)




Thalassemia
Rib
Cortex

Bone trabeculae™ A

trabecular /
cancellous
bone







Multiple
Myeloma

Osteolytic
Lesions




Imaging of Pleura Lesion
Imaging of Diaphragm Lesion

Imaging of Mediastinum Lesion



Imaging of Pleural Lesion



Pleural Lesions

Pleural effusion
Pleural mass
Pleural thickening / calcification

Pneumothorax



Pleural Effusion

Free pleural effusion
Subpulmonic effusion
Encapsulated pleural effusion

Interlobar pleural effusion



Free Pleural Effusion

A Normally, 1815cc in one pleural space

A <« @

A PA view:
A Lateral GP angle or medigihrenicovertebradulcus
A Meniscus sigror angle blunting

A A > 300cc
A Lat view:
A Posterior CP angle bluntihg > 100cc

A More sensitive than PA view
A Supine view:;

A ) "Hhomogenous GGO ( )

A lateral CP angle bluntif® 500~1000cc
A Decubitus view:

A Can detect PEess than 100cc



Meniscus sign

X-ray beam

A Pleural effusioly
[ 1] A J - !I

~

A
A Meniscus sign |
A r ungd g ' W
"W D LI
Density titration by air
A/ ¢ X-raybeam 04"
/ periphery X-ray beam
a greater depth of effusion (e >

aa 0 )13 superior |
margin of pleural effusign CXR Thickness of
/ SE Y pleural effusion

traversed by
the beam




Typical Meniscus Sign

1 TR
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PA view Lateral view

AJR 139:89904, November 198



Decubitus position for D/D of pleural effusion or thickening

Pleural thickening

Blunting of
costophrenic
angle

Pleural effusion

pOsition L ateral decubitus




Pleural Effusion in Supine Patient

TABLE 1: Correlation of Radiographic Abnormalities on Supine Films with 64 Pleural Effusions
in 40 Patients

No. (%) of Pleural Effusions

o Detecteg (1) With @ 3 (4)
Effusion Size Totals on Ingrpﬁd; L:s:hoi CPWlth . With
S;:m;e — of Diaphragm Meniscus Apical Cap
Hemithorax
Very small
(<175 ml) . .. 3 0 0 0 0 0
Small (175-525
m). ... ... . 11 10 (91) 10 (91) 5 (45) 0 0
Moderate (>525
m). ... ... 28 28 (100) 28 (100) 20 (71) 7 (25) 0
Large ... .. .. 22 22 (100) 22 (100) 15 (68) 9 (41) 2

AJR 142:5964, January 198



AR 6: Small amount PE
- Increased opacity
AL 6: Moderate amount PE
- Increased opacity
- Obliteration of hemidiaphragr

- Meniscus sign

AJR 142:5964, January 198



Large amount pleural effusion

- Increased density over entire hemithorax - Apical cap
- Accentuation of right minor fissure - Meniscus sign

AJR 142:5964, January 198



Subpulmonic Effusion

AT
A Pleural effusion / =
Ht
A [ visceral pleural of
lower lobe h’' !

lower lobe £1° §’
Y opseudodiaphragoh
A PA view

A Diaphragm Q% 0O#&YV J 8 1/3
( A 7/ 1/2~1/3)

A C-P angle

A Diaphragmi = lung markingsl

A L 6side: diaphragm gastric bubble

L >2cm




Subpulmonic Effusion

Right subpulmonic effusion Left subpulmonic effusion



Subpulmonic Effusion

Diaphragnmd := lung markings
i

L Oside: diaphragm gastric
bubble | >2cm

AJR 139:89904, November 198



Subpulmonic Effusion

Lateral view

N diaphragm (curvel
D 5/ major
fissure

Meniscus in posterior-® angle




Encapsulated Effusion

Not free (loculated)
Domeshaped

Causes: empyema,
neoplasm, hemothorax

(< |’ . more
fluid like)




Interlobar Effusion

border
Al
PA view : round or oval
Lat. View : lenticular shape

A
A

AfPhant ornmptovedadter
diuretics




D.D. of Pleural Effusion (1)

A With cardiomegaly: A With subsegmental
A H (hemodynamic) atelectasis:
A Cardiovascular: - .
A CHE A Postoperative

A Postcardiotomy syndrome A Pulmonary embolism
A Collagenvascular disease

A SLE. RA A Rib fractures
A Pulmonary embolism with A Abgominal mass / abscess .
ROt si de heart enl.ar ement

A | (infection). myocarditis or ascites

pericarditis with pleurisy
A TB, virus, rheumatic fever
A N (neoplasnm)malignant
pericardial effusion and
pleural effusion

A Metastasis, mesothelioma




D.D. of Pleural Effusion (2)

A With lobar opacities: A With hilar enlargment

A Pneumonia with PPE/ A Vascular shadow
empyema A Pulmonary embolism
A Chronic infection : A Lymphadenopathy
A TB (common) A Neoplasm
A Fungus (rare) A Lung ca.
A Pulmonary embolism A Metastasis
“ A Lymphoma
A N?oplasm: A Infectious :
A Lung ca A TB
A Lymphoma A Fungus infection (rare)
A Metastasis A Inflammatory:

A Sarcoidosis



Pleural Masses

A Solitary A Multiple
ALoculated fluid A Loculated pleural effusion

A (pleural effusion) A
A'Q (hemothorax) ANeoplasms (3M)

A (empyema) %\Metastases (Adenoca)
A Neoplasms AMalignant mesothelioma

AMesothelioma AMalignant thymoma

AMetastasis A Pleural plague

AFibrous tumor of pleura
A Mesothelial cyst



Pleural Metastasis

A Origin:

A 40% fromlung carcinoma

A 20% frombreastcarcinoma

A 10% from lymphoma

A Remaining 30% from other primary sites
A Image:

A May mimic malignant mesothelioma

A Malignant effusioris the most frequent manifestation
of metastatic pleural disease and is often accompanied
by solid tumor deposits of variable size



Pleural Metastasis

Pleural metastasis to the major
fissure on the left side from a
primary lower extremity
florosarcoma

RadloGraphics 1992; 12:1194P01



Pleural implants due tmetastatic lung adenocarcinon@l scan shows
pleural effusiongnhancing pleural nodules and magsews), and
Involvement of the mediastinal pleural surfaces. This case would be
Indistinguishable from mesothelioma on the basis of only the CT findings.

RadioGraphics 1997; 17:639




Mesothelioma

A & Localized fibrous tumor of pleura
A Usually benign37% malignanthange

A Mesothelioma

A Benign (noacancerous) mesothelioma
A Solitary fibrous tumor
A  asbestos
K/ "/ 31 fissure

A Malignant mesothelioma

A Solitary or multiple
A  asbestos
A Invasive and destructive




Malignant Mesothelioma

A The most common primary neoplasm of the pleura

A Risk factors:
A Asbestos, radiation, chronic pleural disease
A Not related to cigarette smoking

A Asbestos pleural plague is not the precursor of
mesothelioma

A Latency from the first exposure to asbes8®:40yrs
A Peak in60~70 y/o
A Rare in childhood

A Male predominant (4x)

A Poor prognosis, mosgt &dying within 1yr




Malignant Mesothelioma

A Image:
A Extensive, lobulated nodular pleural thickening

A CT scan: tumor thicker at base
A The most common findings on CT scan

A Pleural effusion
A Unilatera] rarely bilateral (10%)
A Moderate to large amount (%3 : 50%,2/3%0 _: 40%, > 2/3o
10%)
A Small hemithorax (contracted)

A W ¢ Y pleural effusion volume expansion (15%)
1 mediastinal shift

A Other findings of CT scan
A Mediastinal organ invasiom: mediastinal structure > 50%
A Pleural plague over contralateral lung
A Transdiaphragmatiextension



Malignant Mesothelioma

Lobulated pleural
thickening

by firm pale tumor tissue, with
extension along the fissure

Pleural effusion diffuse encasement of lung tissue

|
S

RadioGraphics 2002; 22:51i65184



Malignant Mesothelioma

left-sided malignant mesothelioma a rightsided mesothelioma shows
showscontraction of the hemithorax Invasion ancencasemertf the
andchest wall invasioifarrow). pericardium(arrowheads)

RadioGraphics 2002; 22:S1i65184



Differential Diagnosis of Benign
and Malignant Pleural Disease

Favor malignant pleural disease
Circumferentiainvolvement
Nodularthickening
Parietalpleura> 1cm
Mediastinalpleural involvement



@K
<
@K

Differential Diagnosis of 3

Malignant mesothelioma
Pleural effusion (90%)
Extensive lobulated pleural thickening
Often contracted hemithorax

Malignant (invasive) thymoma
Anterior mediastinal mass

Metastasis of pleura (esp. adenocarcinoma)
Less often contracted hemithorax



Pleural Thickening
A H (hemodynamic)
A Healed (organized) hemothorax
A Collagenvascular disease: pleural effusion
A 1 (infectious)
A Organized empyema related to pyogenic or TB infection:
QA A
A 1 (inhalational)
A Asbestosistalcosis
A N (neoplasm)
A Diffuse nodulampleural thickening:
- 3M + primary lung cancer (adenocarcinoma)

APancoastods tumor :

- Apical pleural thickening- bony destruction



_ Left shoulder pain for 3 months

Miosis
Anhydrosis
Ptosis

Pancoast tumor with left
2" rib destruction and
Horner syndrome



Pleural Calcification

NG’
Fibrocalcifiedvisceral pleura:

Pyothorax TB
Hemothorax

Fibrocalcifiedparietal pleura:

Asbestos

Talc
lateral chest wall pleural
calcification:asbestosisr talcosis




Pneumothorax

Upright patient:
|dentify the pleural line
Most often near the apex
Supine patient:

/ supine position i ¢ Q%o Y anterior GP sulcus w
Y lateral CP sulcus 1 3 I W' airQ _J
anterior CP sulcus W lateral CP sulcus

Deep sulcus signanterior lateral CP sulcus AD’

Sharper than normal appearance of hemidiaphragm






Pneumothorax- Deep Sulcus Sign
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Pneumothorax with Subcutaneous Emphysema




Imaging of Diaphragm Lesion

Imaging of Mediastinum Lesion



Imaging of Diaphragm &
Sub-diaphragmatic Lesions



Diaphragm Depression

A Bilateral A Unilateral
A Emphysema A Tension pneumothorax
A Bilateral pneumothorax A= bullae
A S A lung hyperexpansion

ex:X Y )



Diaphragm Elevation

A Bilateral

A

G

A X or

A Bilateral atelectasis
A Restrictive lung disease

™ I>» I>» >

G
" obesity
" ascites

1
MB * f

A

A Unilateral

A

A Subpulmonic effusion
A Decreased lung volume

A Abdomen mass: liver, distended
stomach, colon interposition

A Subphreni@bscess

A

A Eventration

A Diaphragmatic hernia

A Traumatic rupture of diaphragm
A Diaphragmatic tumor

A Phrenic nerve paralysis



Subpulmonic Effusion

AT
A Pleural effusion =
ho o \ o
P sulcus
A n [ visceral

pleural of lower lobe h
lowerlobe £4° y ' 13

CXRI d
Y opseudodiaphragoh
A PA view
A Diaphragm Q% 0O &YV ) & 1/3
) A 1/2~1/3
A C-P angle

A Diaphragmi = lung markingsl ~
A L éside:diaphragm gastric bubble
L >2cm




Decreased Lung Volume

Atelectasis / collapse
Lobectomy / pneumonectomy

Hypoplastic lung






Abdominal Diseases

A Subphreni@bscess
A Elevated diaphragm + pleural effusiond A
A Localized extraluminal air below the diaphragm
A Basilarplatelikesubsegmental atelectasis

A Liver:

A HCC

A Liver abscess: aifluid level within liver shadow
A Distended stomach

A Interposition of colon



Liver abscess with
Septic embolism



Distended Stomach







Diaphragm Hernia (1)

A Hiatal hernia
A The most common nemaumatic hernia
A Risk factors: obesity, pregnancy

A A retrocardiac mass, usually with air or-#irid
level

A Nearthe midlineor cross it

A Occasionally on one side anthy mimic lung
abscess




Hiatal Hernia

08:19:30




Diaphragm Hernia (2)

AMor gagni 6s herni a
A 1
A More common in adult than in infant

N

A RIisk factors: obesity, effort, increased abdominal
oressure

A Herniatedabdominal content@n order of decreased
frequency).omentum colon, stomach, liver, and sma
Intestine

A CXR: asmooth, weldefined opacity in right
cardiophreniangle may obscure the right heart
border.




Morgagni hernia



Diaphragm Hernia (3)

ABoc hd daédrreak 6 s

A Usually diagnosed imfantswho present with
clinical symptoms of pulmonary insufficiency.

A lung-based softissueopacity lesionleft (70%

90%, presumably owing to the protective effects of
the liver),posterior & 1 )

Must be considered wheéhe mass Is continuous
with the diaphragm

A The herniated contents mostly cont&ihand
omentaltissue.
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Imaging of Mediastinum Lesion



Mediastinum Lesions



Anatomy Landmarks

A Identify thelocationto narrow D/D
PA view: Silhouette sign
Lat. View: better
A Divide anterior and middle mediastinum:

Anterior border of the trachéaposterior border of
the heart posterior border of IVC

A Divide middle and posterior mediastinum:

A line 1cm posterior to the anterior border of the
vertebral bodies



A Anatomy

Landmarks

C
Y




List of Mediastinum Lesions

A Shift

A Widening
A Aortic aneurysm / dissection
A Mediastinitis (= air-fluid level)
A Lipomatosis

A Soft tissue density
A Mass, Neoplasm

A Air or air -fluid level
A Pneumomediastinum
Aa
A Esophagus reconstruction
A Achalasia

A Hiatal hernia



Mediastinal Shift

A MechanismPressure imbalance

A Determinewhich side is diseasdsy
Associated findings
Expiratory film: airtrapping
Lateral decubitus film

A Causes

Lung volume:

A Decrease (ex: atelectasis, pas?),
A Increase (ex: check valve; & A’ Y

Huge lung mass
Pleural disease (effusion, air, mass)




List of Mediastinum Lesions

A

A Widening
Aortic aneurysm / dissection
Mediastinitis (= air-fluid level)
Lipomatosis

A

A

™ >



Mediastinal Widening

A First, exclude below conditions
Supine AP film
Lordotic film
Inadequate inspiration



Mediastinal Widening

A Hemodynamic (Vascular)
Tortuous aorta, aortic aneurysm, aortic dissection
Hematoma: trauma, postoperation, catheters

A Mediastinitis
Acute mediastinitis
Fibrosing mediastinitis
A Neoplasm / Mass
Lymphoma, lung ca, LAP
A Lipomatosis
Steroid use, Cushingods synt



PA view AP view



