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J] o B H T, A lateral view PE

Tl (extra-thoracic)
Skin
Foreign body

B (intra-thoracic)
i B (intrapulmonary) : T k

I 1 (extrapulmonary) : pleura, chest wall (bone,
soft tissue)




Intrapulmonary vs. Extrapulmonary

(T B) (T o)

Incomplete border sign
Tapered margin sign
Center outsidethe lung

Bilateral lesion



Imaging of Chest Wall Lesion
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Chest Wall Lesions 1T n

Foreign body Calcification
button, electrode, wires, Parasite calcification (Filaria
tube, dressings and hair cysticerci)
braids( ) Granulomatous LAP

Skin tumor Subcutaneous emphysema
Neurofibromatosis, moles / Pneumothorax: trauma, pest
mel anoma, Kapogi@é&edureé.
sarcoma

Deep neck infection

Breasts / nipples
s/p mastectomy
Breast tumor
Mammoplasty

Soft tissue tumor

Fibroma, lipoma,
hemangioma, muscle tumor



Breast
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Chest Wall LesionsT n

Sternum:
Funnel chest (pectus excavatumy )
Pigeon chest (pectus carinatum, )
Spine:
Kyphoscoliosis
Neurogenic lesions
Compression fracture

Osteopenic / osteogenic lesion of
metastasis
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Chest Wall LesionsT n

Rib:
Costal cartilagem nQn y T
Nuw O . forked rib, fusion rib, cervical rib

Contour  dorib fracture ;funnel chest, barrel chest
Rib notchingt ) CoA, neurogenic tumor (benign)
Rib [size € thalassemia, bone tumor
DensityB

Ay ( &) diffuse- 2M (metastasignyelofibrosig, 20 (osteopetrosis
osteodystrophy o0 - Osteochondromahondrosarcoma,
osteosarcoma

AZ ( ) osteolytic osteoporosis

Chest wall mass + rib destruction

A2 W dbMuliple myeloma plasmacytomg metastasif?ancoast
tumor

AHB™DBOEWiI ngos nsusoblastomaa ,
A 3= d TB, aspergillosisactinomycosisnocardiosis



n Ribwo ANRné-T

N " : calcification of costal cartilage”
M: peripheral (vaginal type)
F : central (penial type)
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Nuw O

A Bifid or forked rib
A N U 4thrib
A The anterior portion of
rib is duplicated

RadioGraphic4999; 19:105119



Nu O

Cervical rib:

A supernumerary or accessory rib arising from the
C7 vertebra.

About 0.5% of the population and is more commo
In femalegthan in males.

Usually asymptomatic

May thoracic outlet syndromigy 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 whe
the affected extremity Is in a certain position



Costal Shape and Contour

A Normal rib

- Lateral margigr 3 " (hemisphericpy Z
" PAviewp Y& €7 ribA D (curvature}ry 3 I oyk A




Costal Shape and Contour

A Funnel Chest

Accentuated downward angulati
of theanterior portion®f the ribs F
which run almost parallel to each
other

- Posterior portions of the ribs
sometimesangle slightly upward
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Costal Shape and Contour

A Barrel chest
- Characterized by a relativeh
large sagittal diameter of t|
osseous thorax

- COPD
> 1 M o A bony thorax
D WK | CD

(squareY ~ N £ A
no(orr )

- PAview. €~ ribm
(elongatea; ° (straight)
oy At r




Rib Notching (f )

Coarctation of Aorta -

Deformity of the aortic media and intindg
prominent posterior infolding of the aortic lumen.

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

Two main types:

Localized (postductal or adulttype): most common
- a focal narrowing of the aorta, just beyond dhigin of theleft
subclavian artergr theligamentum arteriosum
- accompanied by dilatation of the left subclavian artery

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



Rib Notching( Tt )

Coarctation of Aorta -

Imaging
Inferior rib notching

ABest diagnostic clue

AAn elaborate system obllateralvessels (including
collateral internal mammary, intercostal, and superior
epigastric arteries) forms to bypass tlearctation

AThe dilated and tortuous intercostal vessels form deep
grooves on the undersurfaces of the ribs

AUsually 3 ~8h ribs
Alstand 29 ribs supplied fromcostocervicatrunk, not
from D-aorta, so botlnot served as collateral vessels

RadioGraphics 2007; 27:132B334



Table 1

Radiologic Differentiation of Malignant Chest Wall Tumors

Imaging Finding Tumor Type
Fat component Liposarcoma
Calcification
Skeletal
Rings and arcs Chondrosarcoma
Flocculent or stippled Chondrosarcoma
Centrally dense Osteosarcoma
Extraskeletal
Heterogeneous Ganglioneuroblastoma or neuroblastoma
Speckled Proximal-type epithelioid sarcoma

Diffuse osteolytic change
[ll-defined mass
Eccentric growth, in children and
young adults

Fluid-fluid levels and calcification,

in adolescents and adults
Chronic lymphedema
Infiltrative growth
Nonspecific findings

Myeloma
Ewing sarcoma
Synovial sarcoma

Angiosarcoma

Malignant lymphoma

Leiomyosarcoma, rhabdomyosarcoma, malignant fibrous histiocytoma,
aggressive fibromatosis, malignant peripheral nerve sheath tumor, or
dermatofibrosarcoma protuberans

RadioGraphics 2003; 23:1401508



Imaging of Pleural Lesion



Pleural Lesions

Pleural effusion

Pleural mass

Pleural thickening / calcification

Pneumothorax



Pleural Effusion

Free pleural effusion

Subpulmonic effusion

Encapsulatedpleural effusion

Interlobar pleural effusion




Free Pleural Effusion

Normally, 1815cc in one pleural space
G B nQ
PA view:
Lateral GP angle or medial phrenicovertebral sulcus
Meniscus sigror angle blunting
A > 300cc
Lat view:
Posterior CP angle blunting A > 150cc
More sensitive than PA view
Supine view:
O 37 £y homogenous GGO (X )
lateral CP angle bluntingY &2 © 500~1000cc

Decubitus view:
Can detect Pless than 100cc




Meniscus sign
Pleural effusioh A €EyoGO AnrPQ

~

2 X
Meniscus SigA " D
T, Alung* - Y QMY T A4 = F 1 Density titration by air
" X P X-raybeamh CO o Y periphery X-ray beam ™ 1 greater depth
of effusion (e >ea & JHW B A superior margin of pleural effusionCXR

o NAODpWwW

X rays

Transverse section
of plaster cast of
uniform thickness

Plaster cast mimic | o 1 P I
rleural effusion PA view of plaster cast Xirays @' o' Je' Jd



Decubitus position for D/D of pleural effusion or thickening

i) it
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Subpulmonary Pleural Effusion

Pleural effusior Tty @
m Y~n p3  AC-
P sulcu§
O | O é visceral
pleural of lower lobBl Y
Y/ lowerlobe Ap Y "HW

CXRo X C Y

topseudodj] aphrag
A PA view

DiaphragmA ., 0 31 1/3

(£ A B 1/2~1/3)

C-Pangle y

Diaphragnv T A lung markings Yy

L 6t dsaphdagngé gastric bubble
T >2cm




D.D. of Pleural Effusion (1)

With cardiomegaly:

H (hemodynamic)
A Cardiovascular:

CHF
Postcardiotomysyndrome

A Collagenvascular disease
SLE, RA
A Pulmonary embolism with
R Ostde heart enlargement

| (infection). myocarditis or
pericarditis with pleurisy

A TB, virus, rheumatic fever
N (neoplasnt)malignant
pericardial effusion and
pleural effusion

A Metastasis, mesothelioma

With subsegmental
atelectasis:

Postoperative
Pulmonary embolism
Rib fractures

Abdominal mass / abscess .
ascites



D.D. of Pleural Effusion (2)

With lobar opacities: With hilar enlargment
Pneumonia with PPE/ Vascular shadow
empyema A Pulmonary embolism
Chronic infection : Lymphadenopathy

A TB (common) A Neoplasm

A Fungus (rare) Lung ca.
Pulmonary embolism Metastasis

Lymphoma

N?oplasm: A Infectious :

ALung ca TB

A Lymphoma Fungus infection (rare)

A Metastasis A Inflammatory:

Sarcoidosis



Pleural Masses

Solitary Multiple
Loculatedfluid Loculatedpleural effusion

ARR (pleural effusion)
An (hemothorak NERPIESITS (L)

A (empyema) %Metastasesﬂ(denoca
Neoplasms AMalignant mesothelioma

AMesothelioma AMalignantthymoma

AMSESEELS Pleural plaque

AFibrous tumor of pleura
Mesothelialcyst



Pleural Metastasis

Origin:
40% fromlung carcinoma
20% frombreasicarcinoma
10% from lymphoma
Remaining 30% from other primary sites

Image:
May mimic malignant mesothelioma

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



Mesothelioma

6 C Localized fibrous tumor of pleura
Usually benign37% malignanthange

Mesothelioma

Benign (norcancerous) mesothelioma

A Solitary fibrous tumor

A asbestos

Ao~ 1T AE 'HB 0 fissure
Malignant mesothelioma

A Solitary or multiple

A asbestas

A Invasive and destructive




Malignant Mesothelioma

The most common primary neoplasm of the pleura

Risk factors:

Asbestos, radiation, chronic pleural disease
Not related to cigarette smoking

Asbestos pleural plague is not the precursor of
mesothelioma

Latency from the first exposure to asbesg&is:40 yrs
Peak in60~70 y/o
Rare in childhood

Male predominant (4x)
Poor prognosi s, most pot




Malignant Mesothelioma

Image:

Extensive, lobulated nodular pleural thickening
A CT scan: tumor thicker at base
A The most common findings on CT scan

Pleural effusion

A Unilateral,rarely bilateral (10%)
A Moderate to large amount (1/3=: 50%,2/3 <:40%, >2/3 o:

10%)
Smallhemithoraxcontracted)
AX1 . t pleural effusion 2 volume expansion (15%)T

— 10 DY A mediastinal shift

Other findings of CT scan
A Mediastinal organ invasio® B mediastinal structure > 50%
A Pleural plaque over contralateral lung
A Transdiaphragmatiextension



Differential Diagnosis of Benign
and Malignant Pleural Disease

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

H (hemodynamic)
Healed (organized) hemothorax
Collagenvascular disease: u  pleural effusion
| (Infectious)

Organized empyema related to pyogenic or TB infection:
0

| (inhalational)
Asbestosis, talcosis
N (neoplasm)
Diffuse nodulaipleural thickening
- 3M + primary lung cancer (adenocarcinoma)
Pancoastodos tumor :

Apical pleural thickening + bony destruction




Pleural Calcification

g N0 o
Fibrocalcifiedvisceral pleura:

Pyothorax TB
Hemothorax

Fibrocalcifiedparietal pleura:
AAsbestos
ATalc
Z é lateral chest wall pleural
calcification:asbestosisr talcosis




Pneumothorax

Upright patient:
Identify thepleural line
Most often near thepex

Suplne patient:

supine position t. anterior CP sulcuéz’ Z
Il £ lateral CP sulcys™MWw W& 1 Yair JJ '+ 3
anterior CP sulcoé B 1 Y lateteral CP sulc0$

b
Deep sulcus sigranteriog lateral CP sulcus | Y
n —
Sharper than normal appearance of hemidiaphragm
When pleural line Is not identified:
Lateral decubitus view
Expiratory film: no more useful




Imaging of Diaphragm &
Sub-diaphragmatic Lesions



Diaphragm Depression

Bilateral Unilateral
Emphysema Tension pneumothorax
Bilateral pneumothorax T 1T X €A hbullae
7 lung hyperexpansion

(ex:f 94 Q)



Diaphragm Elevation

Bilateral

|

Af S NTRor

d

q

A Bilateral atelectasis

A Restrictive lung disease

AT dbobesity
A BAdb ascites
AHb™dbd h
A UdN

€

Unilateral

A\ 4

|

K

Subpulmonary effusion
Decreased lung volume

K

Abdomen mass: liver, distended
stomach, colon interposition

Subphrenic abscess

ATk
Eventration
Diaphragmatic hernia
Traumatic rupture of diaphragm
Diaphragmatic tumor
Phrenic nerve paralysis



Decreased Lung Volume

Atelectasis / collapse
Lobectomy / pneumonectomy
Hypoplastic lung



Abdominal Diseases

Subphrenic abscess
Elevated diaphragm + pleural effusion 0
Localized extraluminal air below the diaphragm
Basilar platelike subsegmental atelectasis
Liver:
HCC
Liver abscess: aifluid level within liver shadow

Distended stomach
Interposition of colon



Diaphragm Hernia (1)

Hiatal hernia
The most common netmaumatic hernia
Risk factors: obesity, pregnancy

A retrocardiaanass, usually witlir or airfluid
level

Near themidline or cross the it

Occasionally on one side anthy mimic lung
abscess




Diaphragm Hernia (2)

Morgagni 0s herni a
H> VB
More commonn adultthan in infant

RISk factors: obesity, effort, increased abdominal
oressure

Herniatedabdominal content@n order of decreased

frequency).omentum colon, stomach, liver, and sma
Intestine

CXR: asmooth, weHldefined opacityn right

cardiophrenic anglanay obscure the right heart
border.




Diaphragm Hernia (3)

Bochdal ekds herni a

Usually diagnosed imfantswho present with
clinical symptoms of pulmonary insufficiency.

A A lung-based softissueopacity lesionleft (70%i
90%, presumably owing to the protective effects of
the liver),posterior(e L)

A Must be considered whehe mass is continuous
with the diaphragm

The herniated contents mostly contahand
omentaltissue.







Mediastinum Lesions



Anatomy Landmarks

ldentify the location to narrow D/D

A PA view: Silhouette sign

A Lat. View: better

Divide anterior and middle mediastinum:

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

Divide middle and posterior mediastinum:

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



A Anatomy
Landmarks

g0 > yIi

A line, 1cm back from the anterior
edge of the vertebral bodies




List of Mediastinum Lesions

Shift

Widening

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

Soft tissue density

A Mass, Neoplasm

Air or air -fluid level
A Pneumomediastinum
AN
A Esophagus reconstruction
A Achalasia
A Hiatal hernia



Mediastinal Shift

MechanismPressure imbalance

Determinewhich side Is diseasdwy
A Associated findings

A Expiratory film: airtrapping

A Lateral decubitus film

Causes

A Lung volume:
A Decrease (ex: atelectagimsOP),
A Increase (ex: check valve; air K YT p /1W)

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




List of Mediastinum Lesions

Shift

Widening

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

Soft tissue density

A Mass, Neoplasm

Air or air -fluid level
A Pneumomediastinum
AN
A Esophagus reconstruction
A Achalasia
A Hiatal hernia



Mediastinal Widening

First, exclude below conditions
A Supine AP film

A Lordotic film

A lnadequate inspiration



Mediastinal Widening

Hemodynamic (Vascular)

A Tortuous aorta, aortic aneurysm, aortic dissection

A Hematoma: trauma, postoperation, catheters
Mediastinitis

A Acute mediastinitis

A Fibrosing mediastinitis

Neoplasm / Mass

A Lymphoma, lung ca, LAP

Lipomatosis

ASt eroid use, Cushingds syn:



Acute Mediastinitis

Ccauses:

A Esophageal perforatiothemost commort aus e ( Bo ¢
syndrome, TE fistula)

A Esophageal/cardiac surgery

A Direct extension of infection from adjacent structures (e.g.
retropharyngeal abscess)

A Hematogenous spread of infection

CXR:

A Wideningof mediastinum, typically wittlurred ill-defined
mediastinal margin

A Pneumomediastinumay be evident
Diagnosis:

A By extravasation of ingested contrast into the mediastinum ¢
pleural space




Pneumomediastinum

Gas within the mediastinum can result from 5
sites:

A Lung (most common), mediastinal airway, neck,
esophagus, and abdominal cavity.

CXR:

A Lucent streaks of gas outlining the mediastinal
structures

A Continuous diaphragm sigwhen gas interposed
between the heart and diaphragm, it permits
identification of the central portion of diaphragm.



Pneumomediastinum

Theterminal air spaceaf the lung are thenost
common sourcef pneumomediastinum.

In the presence of a pressure gradient between an
alveolus and the interstitium, air ruptures from the
alveolus into theerivascular and peribronchial
fascial sheath (interstitial emphysema)

Continued insufflation caused an overflow of air
Into the retroperitoneum, anterior mediastinum, and
subcutaneous tissues of the neck and axilla




List of Mediastinum Lesions

Shift

Widening

A Aortic aneurysm

A Lipomatosis

A Mediastinitis (air -fluid level)
Soft tissue density

A Mass, Neoplasm

Air or air -fluid level

A Pneumomediastinum

A Esophagus reconstruction
A Achalasia

A Hernia



Hint of Mediastinal Mass

Tapered border

Center within mediastinum: i
Sharp margin

Bilaterality: k =~ e€HzZ A






