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Chest image3 7Ri:?

® Chest PA view
® Chest Lateral

® Chest AP view
e Lordotic view
e Decubitus view

® Chest Echo (Ultrasonography)
® Chest CT

® Chest MRI

® Chest PET
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Chest PA ~ & & Xk

® Mmost common,
adequate lung expansion, standing
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Double/multiple exposure
Motion artifacts
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(general screening)
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® Neck: % loss trachea F

® 59 Er: 1. #. loss soft tissue/
bony lesions

e Diaphragm: sub-diaphragm
lesions, 4rliver, gastric bubble

e Bilateral costophrenic angle:
™ #loss > & effusion

e i' i PAview: diaphragm®
227 74 2 € (7615 10)



Posterior ribs on right
Anterior ribs on left
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Bronchiectasis



Situs Inversus




Situs Inversus
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Kartagener syndrome
(a subset of primary ciliary dyskinesia)

e Situs inversus (20% of Sl)

® Bronchiectasis

e® Chronic sinusitis and/or
nasal polyposis

https://radiopaedia.org/articles/kartagener-syndrome-1




Dextrocardia?

Left phrenic nerve palsy
related to C-spine injury




General Screening

o Bt 4p ekl > (standing or lying)
o BLZY B .
Scapular} 23 7B © 5 tip of scapula
Clavicled_= :
¥k ¥ Fclaviclet #&.T > £ ¥ PRclavicle § 4L F 37
Gastric-bubblep &_7% 3 air-fluid level
Oﬁﬁ%¥%ﬁ’%ﬁ%%@éﬁi°

o £
® 30-40y/o : First rib calcification (% — #27% #ic ¥ 4F it )
® 50-60y/o : Tortuous aorta
e 70vy/o : Aortic arch (knob) calcification




PA view L AP view




AP view 7 PA view* |3 2_ £ B

o i% % & (lucency) :
AP view " 2 20 K 2% B OB L L BT
e % ¥¥ (lung field) :
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Chest AP: € jx H i~ 2_CXR

CXREICUH =5 % * ¥ B fA#HZ Bk &
CXRAE_* Portable (Bedside) X ray % %
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Lateral view

Right lateral

PR R 7]




Lateral view

o Plm R+ B3 2 Fr T CXR
PAZ_ 5 "":‘_%F:] A}

® l“"}}% #CXR PA*ﬁ v

® /i‘&ﬁgr.h-

e Retrocardial and
retrosternal hyperlucency

o ;.Spine/ LT BAXKARZ
e Costovertebral angle

e Diaphragm

e Major fissure

e Hilum

e Trachea







Decubitus view

P ,’é P 7 Ni;f% K
@IS L ATF AP

® id B p % :}%
(air-fluid level)

high hemidiaphragm

.-'t -
suggests effusion

decubitus view

confirms layering
effusion



Lordotic view
for apical lesion or RML lesion
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Lordotic view
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Soft tissue
density

Bone
density

27N e

Air

Water
density




Normal Chest X-Ray PA view

1. Trachea - ., T
2. Right Mainstem L | e
3. Left Mainstem '

4. Left Pulmonary Artery

5. Right upper lobe

pulmonary vein

6. Right Interlobar artery

7. Not labeled e
8. Aortic knob '
9. Superior vena cava

10. Ascending aorta
11.Carina

12.Right atrium

13. Right ventricle

14. Left ventricle

15. Left Hemidiaphragm
16. Right Hemidiaphragm
17.Costophrenic angles
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Normal Chest X-Ray Lateral view

Trachea

Pretracheal Vascular
Bundle

Aortic Arch

RUL bronchus

LUL bronchus

Left PA

Right PA

Axilla

Scapula

. Right side
11.
12.
13.
. IVC

Left side
Gastric Bubble
Transverse Colon
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Cardiovascular shadow

Main Bronchi With Pulmonary Arteries and Veins in Situ

Cricoid carfilage EFEChiG— L'Eft
Thyroid gland | Tivroid cartilage cephalic Subclavian
Right common caratid Trachea : 1 Artery
Rightvagus nerve /_,-Len comman carofid Vein
Right antarior scalens - Left vagus nerve (x) .
~Left anterior scalene mustle Arotic

Right phrenic neme

Internal jugular veir \\“n\_‘

Righf brachial
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Silhouette sign
~ lesion detection
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39 B . Bone ( Frontal View )

e General appearance
e Scoliosis, kyphosis, kyphoscoliosis

® Osteoblastic change
® Prostate ca.
® Breast ca.

e Osteolytic change
e Metastasis, multiple myeloma
® Osteoporosis




Different bony densities on CXR

Osteoblastic Osteoclastic

Prostate ca with bone mets Multiple myeloma




39 B . Bone ( Frontal View )

® Ribs
e ilateralview® % %] = + | &rib :
Big rib sign
Vertical displacement sign
e Extra — Cervical rib
e Upper margin — Metastasis
e Lower margin — Notching: Coarctation of aorta

e Expansion — healing of fracture, tumor,
fibrous dysplasia

e Diffuse enlargement — Extramedullary hematopoiesis

e Fork rib, fracture, ...




Big Rib Sign

o X iﬁ&’ﬁ_}%”?’rﬁ— B erib
cage"],-:m‘scﬂ ZELE ——ér\
kg RITA T RIPRE e
B A

e 7+ well-positioned left lateral
chest radiograph® , + i¥ ¢rib
ALk g A Rp

® The big rib sign is very useful
but is not perfect because the

magnification difference
between the right and left ribs

is only 10%.

e Not applicable when the .
posterior ribs are |t left lateral view® » iz ¢ HE chriby §E 4
superimposed R B hribie o A BaR A A B R — B o

RadioGraphics 1999; 19:105-119




Vertical Displacement Sign

R T2 . based on vertical
divergence of the x-ray
beam rather than on the
magnification of the
ribs.

L't lateral view 5 7]

» X-ray beam$K & 1T K
2 pF > 4 Brib cage &
-7 FEAHL AR K A
2R € %+ 2 Rlrib -
* paired ribs 7=
#ﬁ- FRA a2 B ¥ N R
A 2 4 g erib

g 2 Plribg AR
EFV U RS E IR -
better than big rib sign

2d RN ﬁ?{q‘? 0|
pair ribs ,’f_}* ol r’:hi»

E FEAE
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VBRI S ()i
fifi&“ "1‘1\ = d (:..)

RadioGraphics 1999; 19:105-119



Vertical Displacement Sign

RadioGraphics 1999; 19:105-119



Rib notching: coarctation of aorta

Coartlan Axlilary artary

Intarconatal

! - ,
Ligamentum Descending arterien

; |
artéricaum | aorta Internal

Pulmonary thoracic
artery Briery

Inferior rib notching in a patient with coarctation of the aorta




Rib Fracture,
healing







39 B . Bone ( Frontal View )

e Sternum
® Pectus excavatum (Funnel chest)
e Pectus carinatum (Pigeon chest)

e Spine: the lower, the more radiolucent of density
e Compression fracture/osteoporosis
® Bamboo spine
® TB spine
e Metastasis (osteoblastic, osteolytic)




Pectus Excavatum (& <L 59)

W feetisternumferibid = -
reduction of retrosternal & — $2rib flateral
space = Left shift of heart viewzt % 11 &

sternum:iim &

/1

w8 R Fsoft- 1.%4 % % % : downward angulation(§# % "7”),
tissue density > i ? which run almost parallel to each other.
i#heart border# i F 2.7% ¥ 13 % : sometimes angle slightly upward.







AS with
bamboo
spine




Thoracoplasty




39 Br : Soft Tissue ( Frontal View )

® Breast shadow

e Su
e Su

ocutaneous emphysema

bcutaneous abscess/cellulitis

® Neck mass/soft tissue mass

e Gastric bubble
e Upper border > 2cm -- Subpulmonic effusion
® Intragastric mass -- Gastric ca.
e Extragastric mass -- Spleen or kidney
e® Absence -- Hiatal hernia, achalasia
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B9 BR2_ K BB
Neurofibromatosis . =8
with lung -

involvement




Abnormal hemithorax density

w9 s R RE AR

A Rl

¥ @lhemithorax density & #

lesion site¥_+ v Ewr> 2 Ja

Increased opacity (=~ v )

Abnormal shadows

Increased radiolucency (~ 2.): 4 ¢t @m p D/D

99 Br b © mastectomy, Poland’s syndrome(*> 7 = 53
?4 83~ . pneumothorax

Decreased vessel: pulmonary embolism(a), Pul. a. agenesis(a),
Scimitar syndrome(v)

Air collection: endobronchial obstruction, Swyer-James syndrome
emphysema, localized bullae




Loss of R’t
breast shadow

Breast Ca



Unilateral hyperlucent hemithorax

¢
-

The NEW ENGLAND
JOURNAL of MEDICINE

HOME | ARTICLES & MULTIMEDIA~ | ISSUES~ SPECIALTIES & TOPICS~ | F

Image Challenge

Poland syndrome
(absent pectoralis major muscle and brachydactyly of hand)



Pleura

e Pleural thickening / pleural fibrosis / fibrothorax
/ pleural plague / pleural calcification

e Pneumothorax
® Pleural mass

® Pleural effusion

® Costophrenic (C-P) angle blunting
e Pleural thickening
e Pleural effusion




Skin fold vs. Pneumothorax

Pneumothorax




R’t
pneumothorax




Pneumothorax
related to
acupuncture
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Hydro-
pneumothorax




Standing Supine

Pneumothorax




Pneumothorax- deep sulcus sign




Meniscus sign (5% * fxiE)
pIeuraI effusion

F‘/P?EE:’




Empyema
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+ ¥ "&:10~11 post. rib; = # *&: % 40.5-1 vertebral body(.¥]1-2cm)
B ELAP1/3-1/2/
if peak lateral shifting, or elevated - subpulmonary effusion
o R BB LRI ®H RN
it 2R F]2% L't lung volume reduction
¥ % ] % : diaphragmatic hernia, subpulmonic effusion
e 1% lesionds L't diaphragm /it ™8

oo\i«

o
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]
FE = % %% < 1em (404,; > 2cm & {J it subpulmonic effusion
N7 L% K d (gastric Ca)

Gastric air# £ : hiatal hernia, achalasia, &% % Bg
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e Liver:
e Liver abscess: air-fluid level within liver density
o % % & (colon gas)¥ 2| #753F 7%~ |

e Subphrenic gas : PPU, subphrenic abscess, interposed colon




Normal COPD




Emphysema

e Hyperinflation
e Flat diaphragm
e Vertical heart



Gastric CA
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¢ = Pneumoperitoneum




L
Emphysematopus

pyelonephritis




Mediastinum %§7%

o U 5§§§f
e Heart shadow
e Cardiothoracic Index

) s s
."sz_?

® Aorta
e Pulmonary arteries cophalic 7
. J‘ % i“é Vein
e Endotracheal/ Vena: CaviD)
endobronchial

e Subcarinal angle 75°
A 22
¢ E‘IS‘E Righ?

Atrium
® '+ "
Inferi::ur4

Vena-Cava

5
6

Left

Subclavian

Artery

Arotic
Knob

Main

Fulmonary
Artery
Left
Atrial
Appendage

7

Left
Ventricle




Mediastinum4J9& =

Aorta

Pulmonary arteries
Posterior tracheal stripe
¥k e
Retrosternal triangle
Retrocardiac triangle



Anatomy Landmarks

Anterior ™

Middle mediastinum

_ "'.'.' e
Middle 3

Posterior __

Anterior
— F




Mediastinum

e Shift
e Widening

e Aortic aneurysm
® Lipomatosis
e Mediastinitis (air-fluid level)

e Soft tissue density
e Mass, neoplasm

® Air or air-fluid level
® Pneumomediastinum

o Tip }}% % . esophagus reconstruction, esophageal cancer,
achalasia

e Hernia




Cervicothoracic sign

Used to determine location of mediastinal lesion in the
upper chest

Based on principle that an intrathoracic lesion in direct
contact with soft tissues of the neck will not outlined by air

Uppermost border of the anterior mediastinum ends at
level of clavicles

Middle and posterior mediastinum extends above the
clavicles

Mediastinal mass projected superior the level of clavicles
must be located either within middle or posterior
mediastinum

More cephalad the mass extends the most posterior the
location




Trachea
deviation

Thyroid goiter




Aortic
Aneurysm




Continuous diaphragm sign
Ring around the artery sign

Ring around
R’t pulmonary a.

ia ‘..,.. 4
s

. . '
pneumopericardium v

fonlinuous air trapped posterior to the pericardium
diaphragm sign ppedp P

RadioGraphics 2000; 20:1043-1057



ad Esophageal
Reconstruction




Heart

Size change: Cardiothoracic (C-T) ratio
Signs:

e Water bag: Pericardial effusion

e Boot-shaped: Tetrology of Fallot (TOF)

e Straight Lt heart border (Flat-waist sign) : LLL atelectasis

e Double density of right heart border (Double contour sign): LAE
Pericardiac mass: = 58 ~ % ~ ¥ ~ H s 480% F B

e L:LV aneurysm

e R: Morgagni hernia

e R/ L: Epicardial fat pad, pericardial cyst, diaphragmatic hernia,

lung mass

Pericardial calcification: constrictive pericarditis

Retrocardiac density: 7 &




Pericardial Effusion

Enlarged "cardiac" density

Water bottle appearance

Pulmonary olegemia

Precardic fat line in lateral view below

oo o0 o0 |




Flat waist sign (LLL collapse)

o T PF ¢

-Lﬁfém'uﬁé" L -
= 1 el o [T
severe LLL coIIapseEE’-?

» 2 7 mediastinal

ShlfI b BGR 8

e $5 e right

anterior oblique

rotation » 1IR3 =

i) B erinormal

concavity:j’ % > %]
IRk e




LA enlargement (LAE)

%‘

" * Double contour of R’t heart border
* Distance between midpoint of
double contour-LMB >7 cm

 Subcarina Angle >75 °




Pericardial calcification
50% of p’t in constrictive pericarditis



Airway

e Diameter change: (Normal < 2-2.5cm)
® Stenosis
e Dilate: tracheomalacia

e Deviation:
e Pathological change
e Aortic notch compression

e Tumor:
e Tracheal tumor; hamartoma; carcinoid tumor; cylindroma

e Carina: adult T5-T6 level
e Right main bronchus: 1-2 cm

e |left main bronchus: 4-5 cm
e Carina angle: (& ¥ %75  (35-87.5°); Rt:30 °, Lt: 45 °)
< 60°: lower lobe volume reduction

>90°: upper lobe volume reduction (atelectasis), left
atrium enlargement, pericardial effusion, subcarinal LAP




LUL volume
reduction
— Left deviation
of trachea




Deviation of the
trachea to the left

Intrathoracic
Goiter

RadioGraphics 2007; 27:657-671



Hilum
o LY B
Lo s ¥ o~ A5k K B (density)

®
o %
®
®
o

¥ L &4 (97%,0.75-3cm 0 % L % B (3%)
AR

*@? '#‘ - TR Ty (— &+ p® e = &5 B AL

+ 1% ® © R’t superior pulmonary vein fr

inferior limb of Rt pulmonary arterye< gt

e = % F® I upper margin of L't pulmonary artery trunk and
LMB=? #E

e Hilum enlargement
e Hilar lesion
Vessel engorgement
Hilar LAP
e Superimposed mass (lung, mediastinum)




Elevation of Left hilum
Post-LUL lobectomy




Sarcoidosis




Lung cancer (adenocarcinoma)




Silicosis
Egg Shell
Calcification of
hilar LAP



Hilum Overlay Sign
o * P T A IR K ﬁm}?‘;

mediastinal mass & cardlomegaly

@ BLA 1 98%1 ¥ % pulmonaryarterysna — B A %
gh(Bph plene L) o s BB R A A 4
¢ fcardiomegaly or pericardial effusion” &_4cpt o
P 3 2% F A o P A BRSO SN BE
FE BRGE S lemid b oo
o Bt .
% pulmonary arterye % — B 4 = 2L & lesion ¢t 4 e
pORlE <3t 1ecm ™ - favor mediastinal mass




Hilum Overlay Sign

Dx: thymoma




Hilum Overlay Sign

Dx: large B cell lymphoma

: : 2019-12
2019-08 : } (s/p C/T)




Hilum Convergence Sign
(Vascular Shadow in Mediastinum)

@ * N F 4 R AFH <
%_7 F]pulmonary artery%* <~ m 1% =

® FArn ’g BB Iemp T4
p] & & 3% R < §_Flengorged pulmonary
artery:z = (ex. pulmonary hypertension)

® Fu BN A X
R 15 W PR e R R i A o




Hilum Convergence Sign
as T |

Pulmonary Angiosarcoma



Hilum Convergence Sign

Dx: large B cell lymphoma

2019-08




Lung Fields

e Upper lung field :
Pulmonary artery and
Pulmonary vein

Tk &R, 4R

e Lower lung field :
Pulmonary artery = © & 3_,
Pulmonary vein T {7 ® ;.

® 95%pt, within 2/3

e Minor fissure :
82% over 4th-5th ant. ICS



Lung Fields

B 4R 3 r R
H fplhemithorax density & ¥

e lesionsite®_*~ v Jmwor= 2

) ’ ) ;P oo ;\-}
~ w R ,g\ FK‘Q /.:I—ogs

Increased opacity (~ v )

e Abnormal shadows

Increased radiolucency (= 2.): 4 ¢t @ p D/D

e %3 Fr*t @ mastectomy, Poland’s syndrome('> 7 * 3334
e 3% ! pneumothorax

e Decreased vessel: pulmonary embolism(a), Pul. a. agenesis(a),
Scimitar syndrome(v)

e Air collection: endobronchial obstruction, emphysema,
localized bullae, Swyer-James syndrome




Unilateral hyperlucent hemithorax

Left pneumothorax Compensatory hyperinflation




Unilateral hyperlucent hemithorax

Hx of viral RTI in early childhood

Pulmonary embolism
(Westermark sign)

hyperlucent with diminished vascularity

Swyer-James syndrome




Location of pneumonia
o V- BHE P § A fEFE

1. "2 minor fissure % *F%

2. 4 Silhouette sign % 4




Location of pneumonia
o V- BHE P § A fEFE

1. "2 minor fissure % —”F%

2. 4 Silhouette sign % 4




LURG — SEGHMENTAL ARNATUOMTY

SOV

Right apizal segrnent of upper lobe
Left apical-posterior segrnent of upper lobe

pteasls

Fight posterior segrment of upper lobe
Left apical-posterior segrnent of upper lobe

l=aald

Fight and left anterior
segqrnent of upper lobe

NENL

Fight and 1=t
axillary subsegrnent

R4

Right lateral segrent of the middle lobe
Left superior lingular segrment

BYEASS

Fight medial segment of the rmiddle lobe
Left inferior lingular seqrient

QAN

Right and 1=ft superior
segrnent of the lower lobe

RONC

Right rnedial
seqrnent of the lower lobe

LA

Right and left anterior
bazal segment of the lower lobe

BN

Right and l=ft lateral basal
seqrnent of the lower lobe

§ [ 10 2 @
Right and left posterior

bazal segment of the lower lobe



Anatomy of lobes

Minor fissure :
82% over 4th-5th anterior intercostal space

RIGHT LATERAL " FRONTAL LEFT LATERAL
B C

BT R - BT AR




Right B6 —
superior segment of right lower lobe




RML pneumonia

Ry




Location of pneumonia
o V- BHE P § A fEFE

1. "2 minor fissure % *F%

2. 1 Silhouette sign % 3




Silhouette sign (% Br i< iE )

Lobe Silhouetted structure
Right middle lobe Right heart border
Left lingula Left heart border
Right lower lobe Right hemidiaphragm
Left lower lobe Left hemidiaphragm
Post apical segment left upper lobe | Aortic knob
Ant segment right upper lobe Ascending aortal







RML pneumonia
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Lingual lobe pneumonia

R
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Loculated pleural effusion Breast




Extrapleural sign (7% %571 5 4 ik )
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Common patterns in lung diseases

e Part A - Pulmonary opacities
e Air space shadow
e Atelectasis
e Nodular / mass pattern
e Line shadows and band shadows
e Ring shadow, cysts and bullae
e Wide spread nodular, reticular and honeycomb
shadowing

e Part B — Increased transradiancy of the lung

Armstrong’s Chest Image in Chest Disease 3™ edition




Patterns

Alveolar pattern Interstitial pattern

Pulmonary TB



Air-space filling

e Terms used for describing one or more discrete,
ill-defined pulmonary densities.

® The features of air-space filling on CXR are one or
more shadows with ill-defined margins except
where the shadow abuts the pleura.

e When multiple, the shadow typically coalesce.




How to describe a lung opacity ?

e Consolidation — catholic (& i ~ — & # 7 & 1)
e Infiltrate - any pulmonary shadow

e Air-space filling = air-space shadow

e Replacement of air in the
distant airways and alveoli
by fluid or other materials.

Pores of Kohn

e Ground glass : homogenous veiling opacity




Air bronchogram sign




LLL Pneumonia ~ Air space shadow

Air alveogram

Air bronchogram
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¥ e tm*z J§ bronchioloalveolar carcinoma (BAC)
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Pneumocystic pneumonia (PCP) in AIDS

Oral candidiasis

Ground glass opacity

e

Chest CT

http://depts.washington.edu/hivaids/
oral/casel/discussion.html




RUL collapse - Golden S sign
Adenocarcinoma




Reticular pattern
Interstitial lung disease

Pneumoconiosis
with pulmonary fibrosis



Reticular pattern
Interstitial lung disease (Interstitial pneumonitis)

Yang CJ, Respirology 2008



Reticular pattern
Interstitial lung disease related to sicca syndrome

Tx with steroid Tx with steroid
4t day 10th day
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e Bilateral Apex (bone overlapping)
e Large Airway

e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)
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e Bilateral Apex (bone overlapping)
e Large Airway

e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)




39 y/o male,
Incidentally
finding of a lung
nodule during
physical checkup




Lordotic view

Lordotic view




Easy missing lesions in lung apex

45/F, no symptom
Cervical rib

MNormal
irst" rib
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e Bilateral Apex (bone overlapping)
e Large Airway

e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)




71 y/o male,
Gradual onset of cough with
intermittent bloody sputum
for 2 months




Easy missing lesions in large airways
71M, rflo COPD with AE

SqCC of lung with
LMB narrowing
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e Bilateral Apex (bone overlapping)
e Large Airway

e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)




Retrosternal and retrocardiac space
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e Anterior mediastinal lesionFF ¥ ¥ 14 A
retrosternal space-5 F] oo

® Retrocardiac lesion

e 2 PAview? % identify >
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e A PAview® 4 2 ¥ _loss of normal vascular
shadow over this region




Anterior
mediastinal
tumor
(retrosternal)




Easy missing lesions in retrocardiac area

66/M, incidentally finding of abnormal CXR jow
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Adenocarcinoma, LLL
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e Bilateral Apex (bone overlapping)
e Large Airway

e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)




Easy missing lesions in sub-diaphragm area

Adenocarcinoma, RLL
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950F, bloody sputum for 6 months
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e Bilateral Apex (bone overlapping)
e Large Airway
e Retrocardiac region

e Bilateral lung bases
(especially sub-diaphragm)
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Thorax
e Bone: 35 ~ Jk & (osteolytic, osteoblastic) ~ trabecula
e Soft tissue: breast= &+ ~ £ T F *& ~ mass
Mediastinum
o BAR(%¥% : 83 ~ ~ & F - lipomatosis ~ mass) ~ =45 ~ B K T F (SE A
pneumomediastinum ~ mediastinitis)
e Airway: =% -~ intraluminal ~ carina angle(<60 or >90% %)
o T ! R ¥ gair column
P ,QJ}?%:—’\/J“T]/;P‘ s S
@ M I Xl ALK =B VER
Abdomen
o i, A5k ~ =% ~C-Pangle ~ ¥ "& T (subdiaphragm)
e ’F5xX . hepatomegaly, liver abscess
® i % (gastric bubble): £2 L't hemidiaphragm§E&¢ ~ intragastric mass ~ extragastric
(splenomegaly) ~ loss of gastric bubble(hiatal hernia, achalasia, £% % &)

o IR ~ &9~ &K > mass

A — =X & Dapex ~airwayi o ~ UK >~ IR O




Easy missing points on CXR

® - + : situsinversus
e =k ®F @ s/p mastectomy, pectoris major loss

e Airway : endobronchial tumor

® Bone : left apex tumor overlapping with 1st rib
e Cardia: retrocardiac area

e Diaphragm : PPU, gastric cancer, lower lung
cancer

Thank you for your attention!
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