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Radiographic Density

TISSUE DEPTH ATOMIC WEIGHT

X-ray Absorption is Proportional to the pUT I he Atomic Weight of the Tissue Also Plays
Depth of the Target Tissues... a Major Role in Determining Image Density
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Increasing radiographic density —— Increasing radiographic density ——



CXRE[MiE A EHIDensity
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Air Water
(soft tissue)
Metal
Fat (bone)




PA or AP View
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= RCHEST IMAGERVEETH A T,

Chest PA(standing) view
Chest Lateral (left, right)
Chest AP view

Lordotic view

Decubitus view (left, right)

* Chest echography (ultrasonography)
* ChestCT
 Chest MRI
 Chest PET



PA(posterior-anterior) view
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PA(posterior-anterior) view
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AP(anterior-posterior) view

- FBREESTIR
100-120cm




HIERPA or AP view

« PA view#FE!
» Scapula$]FH
 Clavicle %
 Gastric bubblefEcolon gas 5

. AP view 45 {E
» Scapula’<#]JFd, Clavicle_L15, Gastric bubbleE AR
« MRFAE L—HEIRIEEKG lead => AP viewHYOJBEME S
» AECXRLELEpoor expansion (Ef#A SRR, criticalliARSES)
- EEWMAZZRAIRIE(REFE, BiEEH)




Lateral view
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Lordotic view
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Lordotic view




Decubitus View

 DDx for costophrenic
(CP) angle blunting

* Pleural effusion
* Pleural thickening

 Detect pneumothorax

* Detect ball-in-hole sign
 Mycetoma
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. (= Azt BVERZZ(general screening)






Situs Inversus




General Screening

. EBAHAYBL(II(PA or AP)

EREZEE I -
 Scapula’d A : &Htip of scapula
» ClavicleiE[D : IhZEBEclaviclelbERF - BiE B clavicleE & R
15
0 Gastrlc bubbleAE & Aair-fluid level
s FEEMERE R"TRWBBARE -
- TFHT

« B—RENEREES(E: 30-40 y/o

« Tortuosity of aorta & calcification of aortic knob: 50-60 y/o



PA or AP view




PA or AP view

-

PA view | AP view




BRHmET A
1. FII %gﬁ'j( E:I:I/(II—IE

Neck:Ll%loss trachea /"%
- [ER: L% loss soft tissue/ bony lesions
- Diaphragm: sub-diaphragm lesions, #lliver, gastric
bubble
Bil. CP angle:l{%loss/&P.E.

ZWﬁEE
« 1EEPA view : diaphragm9 /Ly

- HHEfE R E(F161810)
3.ERNE R
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Iz EB % HICXR

RLXGH:BE - Emiss tiny lesions
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i U*ﬁ‘* Frontal View

Trachea

Right main bronchus

Left main bronchus

Scapula

Clavicle

Manubrium Sterni

Azygous vein

Aortic arch

Left pulmonary artery

10 Left atrial appendage

11.Left heart border

12.Right heart border

13. Interlobar pulmonary
artery

14. Costophrenic angle

15 Breast shadow

©CoONDOREWN =




EEEItEE Lateral View

Trachea

Pretracheal vascular bundle
Aortic arch

Right upper lobe bronchus orifice
Left upper lobe bronchus orifice
Left pulmonary artery

Right pulmonary artery in
pretracheal oval

8. Axilla

9. Scapula

12. Gastric bubble

13. Transverse colon

14. Inferior vena cava

Nook~wbd =




B R IER Alphabetical approach

Airway: tracheobronchial tree

Bone: thoracic skeleton

Cardiac: heart and mediastinum

Diaphragm: diaphragm and costophrenic angle
Extrapulmonary: soft tissue, neck, upper abdomen, etc
Field: lung field

(Gastric: gastric bubble

Hilum: hilum and pulmonary vessels
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SEERL - Bone ( Frontal View )

 General appearance
» Scoliosis, kyphosis,
Kyphoscoliosis
« Osteoblastic change
* Prostate ca.
» Breast ca.
« Osteolytic change
* Metastasis, multiple myeloma
» Osteoporosis




SEERL - Bone ( Frontal View )

Fibrothorax

[ 58 A 9 38 Thoracoplasty



SEERL - Bone ( Frontal View )

g

L

Prstate Ca -
Osteloblastic lesions

(s

Myeloa -
Osteolytic Lesions




SEERL - Bone ( Frontal View )

* Rib
.+ fElateral viewd & Bl Z= G I A9rib :
 Big rib sign BRI B BB — R A0rib cage M BA MR

. Vertical displacement sign B ERE LI R AR RIS — ke
« Extra — Cervical rib

 Upper margin — Metastasis

 Lower margin — Notching: Coarctation of aorta
 Expansion — Healing of fracture, tumor

* Diffuse enlargement — Extramedullary hematopoiesis



SEERL - Bone ( Frontal View )

Normal Ribs

g

&

N

RadioGraphics 1999: 19:105-119



SEERL - Bone ( Frontal View )

Rib notch
Coarctation of Aorta




SEERL - Bone ( Frontal View )

Rib Fracture, g
healing

Thalassemia
Extramedullary hematopoiesis ¢

T e



SEERL - Bone ( Frontal View )

o Sternum
* Pectus excavatum (Funnel chest)
* Pectus carinatum (Pigeon chest)

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



SEERL - Bone ( Frontal View )

-

AS with
bamboo spine

Scoliosis

CR
ATE: 20021211
083820. 0000




SEERL - Bone ( Frontal View )




SEERL - Bone ( Frontal View )




SEERL : Soft tissue ( Frontal View )

Breast shadow

Subcutaneous emphysema
Subcutaneous abscess/cellulitis
Neck mass/soft tissue mass

Gastric bubble

* Intragastric mass -- Gastric ca.
 Extragastric mass -- Spleen or kidney
« Absence -- Hiatal hernia, achalasia



SEERL . Soft tissue ( Frontal View )




SEERL : Soft tissue ( Frontal View )

Breast Ca s/p MRM



SEERL . Soft tissue ( Frontal View )




SEERL : Soft tissue ( Frontal View )
r

Subcutaneous Neurofibromatosis with
emphysema lung involvement




2E&ERL : Pleura

Pleural lines

Pleura-based mass

Costophrenic angle blunting - effusion,
thickening

Pleural thickening - fibrosis, calcification



2E&ERL : Pleura

i / - B PA—E traceE|lung filed D4}
L - SRR AN lung fild Y B] LEElung

marking




Pleura

nEEF




2E&ERL : Pleura

Pneumot




SEER : Pleura

80 |




PERER : =R - =ik FEE

- I8 : ISRE, AR, ASIME

- GiElR: 10~11 post. rib;

tElR: B8{K 0.5-1 vertebral body(#91-2cm)
» Sx=anENL/3E
aRalER/AHEBS : %

» Efilt=lR

- FHEFEIZE : Left lung volume reduction

- EIREZE :

effusion

diaphragmatic hernia, subpulmonic

- [BIERRAZE

. lesionfELeft diaphragm{

EEIR”



PERER : =R - =ik FEE

(= = .
° Ax .

« IEEfEIR < lcm; > 2cmZEz R &Esubpulmonic effusion

- BRNARARE

e GastricairfR :

e Liver:

(gastric Ca)
hiatal hernia, achalasia, 5iZ 8

» Liver abscess: air-fluid level within liver density
- FIAIESR (colon gas) ] I Ef BT BZ A /)y

» Subphrenic gas : PPU, subphrenic abscess,
Interposed colon
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- 1. EEIERIEHAE

e 2. F1FIEFEIRTEESR

- 3. pilntEiR{)EE O R

« 4. 7L tlateral viewp EESHH
Ah&E1HE & (big rib 5|gn)

A 1. BulmeE A O 52 (2

(silhouette)
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TEREX : =iF - &R T2




TERER : =R - wEiE FRE

https://radiopaedia.org/articles/elevated-hemidiaphragm



Post lobectomy

https://radiopaedia.org/articles/elevated-hemidiaphragm
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HIEREEL : Mediastinum 4iElR

- p e Siidimin Main Bronchi With Pulmonary Arteries and Veins in Situ
\ b Vein 7 Artery :
[ ] IL,\ m 6 — Cricoid cartilage
Superior EaoR M int pAMAMAN Ansatid
* Heart shadow S22( N7 B

Artery

Left

 Cardiothoracic Index i
= 3
¢ 7( ﬂ]l = picol DL

« Aorta .

Vena-Cava

__L£M phrenic nerve

Intemal Jugular
Rightbrachial - . J . ——Thoracic duct

Left brachiocephalic vein

Internal thor:
Right phrenic nerve

and

« Pulmonary arteries e

Right brachioc

55 Superior vena cavar ’ y o S . % l T B t -
. ;-I_%L E rlr ?p?ﬁ’ Mif__h—.'; : _ ~ ! \. . # -‘.‘.: ’Pr'l'.;|((;'y""l';lé‘&|
+ Endotracheal/endobronchial S ‘ N R ——

! < 7 .4 Y : e &
dediastinal pleura (cut Y4 M\ t ~Left pulmonary 3

« Subcarinal angle 75° i ol G B N m—

Costal pleura (cut
L

; Thoracic duct 0 et ) | LR B
> [s W '_’ e o
¢ Right phrenic nerve ' ‘ & . Y Costal pleura (cut
- X

"Mediastinal pleura (cut

-G
ericar - LA
o 0 \ : Left phrenic nerve
J : ) : 1 S\ S [ ang

N pencardiaco
diaphragmatic " Rightintermediate

Inferior vena cava”” Pericardium (cut




YEEEL : Mediastinum 4R
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P BEEEL - Mediastinum #itl&

1h|

RSt e Im IR kL - 75 N B AU B
« £ Ry Bl

10 B

AME
« Aorta
« Pulmonary arteries

KRB -

« Posterior tracheal stripe
BE
firfi P
Retrosternal triangle
Retrocardiac triangle

U 4




HEER : Mediastinum itz

Shift
Widening

« Aortic aneurysm

« Lipomatosis

« Maediastinitis (air-fluid level)
Soft tissue density

« Mass, neoplasm

Air or air-fluid level
 Pneumomediastinum
- BERE . esophagus reconstruction, esophageal cancer,
achalasia
 Hernia




P BEERL . Mediastinum 4tz

« Anatomy Landmarks

« Anterior
 Middle
« Posterior

REZ-ILEE S
- HEEERIZ[@EL cm




MEDIASTINAL COMPARTMENTS

ITMIG (International Thymic Malignancy Interest Group) Classification and boundaries:

Prevascular (anterior) . Vascular (middle) . Paravertebral (posterior)

Parietal mediastinal pleura Posterior boundaries of

; the pre-vascular
X’—\./\‘

¢+ compartment

Anterior boundaries of
the pre-vascular
compartment

4

-
-
o o
-~

Sternum -----+-

Anterior aspect of

the pericardium ==~
~~~~~ Posterior boundaries

of the visceral
compartment

Vertical line connecting a point on each thoracic vertebral Vertical line against the posterior

body 1 cm posterior to its anterior margin margin of the chest wall
https://dx.doi.org/10.26044/ecr2025/C-14630



P BEEEL - Mediastinum #itl&

« Anterior mediastinum
( BU iR )
« "4Ts(3T1L)" 5C1E
» Thymoma ( F9RR%E )
- Thyroid mass ( EFARBRIE
» Teratoma / Germ cell
tumor ( £ Al R7E)
« "Terrible”
Lymphoma(itfE )




HEER : Mediastinum itz

 Middle mediastinum

( I:FI'“IM BW] )
- "4Ls" FIE

 Lymph nodes
* Liquid cyst
( bronchogenic/pericardial cyst)

 Large vessels (aorta -
pulmonary artery )

 Lower airway
( tracheal/bronchi )




HIEREEL : Mediastinum 4iElR

Posterior
mediastinum ( E4t[F)
"INs" EClE

Neurogenic tumor

(Schwannoma, Neurofibroma,
Ganglioneuroma)

Near esophagus

(Esophageal cancer, Diverticulum)
Neurenteric/duplication
cyst

Near spine (vertebral tumor,

Paraspinal abscess, Extramedullary
hematopoiesis)




PEBERL : Heart

Size change: Cardiothoracic (C-T) ratio
Signs:
« Water bag: Pericardial effusion
« Boot-shaped: Tetrology of Fallot (TOF)
« Straight Lt heart border (Flat-waist sign) : LLL atelectasis
« Double density of right heart border (Double contour sign): LAE
Pericardiac mass : (0 ~ 1=l - Bl - B4Rz
L: LV aneurysm
R: Morgagni hernia
R / L: Epicardial fat pad, pericardial cyst, diaphragmatic hernia, lung
mass
Pericardial calcification: constrictive pericarditis

Retrocardiac density: 365




NEEEL : Heart

ID = internal diameter of
chest at level of right hemi-
diaphragm

MRD = greatest
perpendicular diameter
from midline to right heart
border

MLD = greatest
perpendicular diameter
from midline to left heart

border
CT index = (MRD + MLD)/ID

Cardiothoracic Index

IE= A

In PA view



PEBERL : Heart

Enlarged "cardiac”
density

Water bottle appearance
Pulmonary oligemia
Precardiac fat line in
lateral view below

o —

Pericardial Effusion



PTERER : Airway

Diameter change: (Normal < 2-2.5cm)
« Stenosis: Relapsing polychondritis
 Dilate: tracheomalacia
Deviation:
« Pathological change
« Aortic notch compression
Tumor:
« Tracheal tumor; hamartoma; carcinoid tumor; cylindroma

Carina angle: (IE=E#375°% Rt : 30 °, Lt: 45 °)

« < 60° lower lobe volume reductlon
« > 90° upper lobe volume reduction, LAE, pericardial effusion,
subcarinal LAP




SERER : Airway

[




SRERL : Airway

[




PEEERL : Hilum

.« ERE E,ﬂﬁ
. 7</J\~1 21k ~ iIRE (density)

. J_:-% : ERRA97%,0.75-3cm - EEEE(3%)
- BFE:AERE
-  H{AIAHPFY : Rt. superior pulmonary vein Finferior limb of Rt. pulmonary
arteryHY32 &4
-  ZfAIEHFY : Upper margin of Lt. pulmonary artery trunk and LMBAY S 24
« Hilum enlargement

« Hilar lesion

Vessel engorgement
Hilar LAP

« Superimposed mass(lung, mediastinum)




PEEERL : Hilum

« HGRTFARITEFE =S5k
Ah &

- ARES

- fENiRBEEEE /NN

« A:16 mm

e Z£:18mm




FEREEL : Hilum
a1 J




DEER

a1

Sarcoidosis Lung cancer



FEEEL : Lung Fields

« KEXRAEIRE

o FR{EIFE B ELER

. Efllhemithorax density2E
lesion siteE KB EorXKEE

* Increased opacity(XH)

Abnormal shadows

- Increased radiolucency(X5E):B5MNmAD/D
- BWERSM : mastectomy, Poland’ s syndrome(“>7 KEaA)
ANEE : pneumothorax
Decreased vessel: pulmonary embolism(a), Pul. a. agenesis(a),
Scimitar syndrome(v)
Air collection: endrobronchial obstruction, Swyer-James syndrome,
emphysema, localized bullae




Fields
TEERS : Lung




FEEEL : Lung Fields

Congenital pulmonary
airway malformations

Port A dislodgement
Lung cancer (CPAM)
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Signs of Chest Radiograph

» B ER T (Sllhouette Sign)
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Signs of Chest Radiograph
- BwER{EL (Silhouette Sign)

A: Ascending aorta
B: LV margin

C: Left diaphragm
D: Aortic knob

E: RA margin

F: Right diaphragm




Signs of Chest Radiograph

- BHER{EL (Silhouette Sign)

Ascending aorta
Arch

Descending aorta

Right heart

Left heart

Diaphragm

R 3
RUL anterior segment

Anterior mediastinum

LUL apicoposterior segment
Posterior mediastinum

LLL / Posterior mediastinum
RML / Anterior mediastinum

Left lingual lobe
Anterior mediastinum

Lower lobe / Abdomen



Signs of Chest Radiograph

wER{= (Silhouette Sign)




Signs of Chest Radiograph

- BwER{EL (Silhouette Sign)

RML Left Lingular lobe



Signs of Chest Radiograph

Pulmonary arteryf53 X &5 - EEOBEZIIREZHNLIASTA - BIERAS
cardlomegaly or pericardial effusion (key point!)

EEEXNEEUVELHRMER K ZTEE - LRERETHFRIE) REMAK LM

Hilum Overlay Sign (B Bik 512X 1& R AE FE EL i D 45
HMEEAhIluMEB—2 D NIARER - NRMPIZAISE A4 iRIEER - FiFfTH
C458KB3 ~ BoZFiiZEFRE R -

(+) hilar vesselsII &R B #ImILiEE - clsEE MBI AR AL 2 AVIETE AN B 45

Hilum Convergence Sign (Al &% X)

FRenmEEAMMPIENESK - BIXRhilar@ KZEpulmonary artery5|#E - ex
pulmonary hypertension -

(+)EEFHEMEE AR pulmonary artery




Hilum Overlay Sign

}

THIS IS THE HILUM OVERLAY
' SIGN

Hilum overlay sign | Radiology Reference Article | Radiopaedia.org




Hilum Convergence Sign

https://epos.myesr.org/posterimage/esr/ecr2015/127030/mediagallery/606120



Signs of Chest Radiograph

- FNBESME KL E (Extrapleural sign)
- MEESMVRILERMAR A BRESMNEIBMIEMIE S %, 88 5 ={E45E:

(1)@&%%%5&5%&
Q) EBHNEIRIRE, HEEEREAtIR 2 XA/ A

(3)convex border&h[a] it

’\ B — ¢ L AR B R B B
B

7 M 2 it S B o




Signs of Chest Radiograph

- FhBESMELE (Extrapleural sign)




Signs of Chest Radiograph

- FhBESMELE (Extrapleural sign)

95@2.5 2253 -




Signs of Chest Radiograph

« AEZEIELZE (Incomplete border sign)

. H)JH‘Eﬁ’)"M‘ﬁﬂ(i IBEXRAMANEE D

TRYEZ, MR

silhouette signBY4&HY, E

1% e B =% 1= A 2 A B2 (Y B9 B 57 I

BN ZEREES

N

AU EARZEE 7 EI’Jborder

b, B0 R R A SR
positive




Signs of Chest Radiograph

* Pseudotumor of Lung

. i
o AlFighis Reserved



Signs of Chest Radiograph

« Continuous diaphragm sign

s2nd edition

H++ne//radinnandia Ara



Signs of Chest Radiograph

* Bulging fissure sign

.V

Pneumonia caused by
Klebsiella pneumoniae

CHEST RADIOLOGY The essentials 2nd edition
Https://radiopaedia.org



Signs of Chest Radiograph

* Air bronchogram sign

g L:.%H’J“BXﬁH%E XRENEEREEAXREEAIIMABEER, HZR

ENFEEEEIR  MEeBEZRENMEEEEE{E(consolidation),
EEFZREANTERZER N —REIXNZRESRSREZ(CAMETE
2R - &ZElair bronchogram signZRRf& “‘TEEHFEW

A 1
¥ MV"! _ti‘J_.s “ L

YA




Signs of Chest Radiograph

Air bronchogram sign

Bronchi normally invisible as they are
thin-walled, filled with air, and
surrounded by air

Except when alveoli fill with substance

with the density of fluid e.g.
~ Pulmonary edema
"~ Blood
~ Gastric aspirate
~ Inflammatory exudate

Bronchi visible when surrounded by
diseased lung




Signs of Chest Radiograph

* Finger-In-Glove sign
 ABPA
« Gloved finger, Y, V, inverted V,

tooth paste

CHEST RADIOLOGY The essentials 2nd edition
Https://radiopaedia.org/




Signs of Chest Radiograph

 Golden S sign
« Lobar collapse around a large
central mass

CHEST RADIOLOGY The essentials 2nd edition
Https://radiopaedia.org/



Signs of Chest Radiograph

« Juxtaphrenic Peak sign

- Small triangular shadow that
obscures the dome of the
diaphragm

 Traction on the lower end of
the major fissure, the inferior
accessory fissure, or the
inferior pulmonary ligament

CHEST RADIOLOGY The essentials 2nd edition
Https://radiopaedia.org/




Signs of Chest Radiograph

* Luftsichel sign

« LUL collapse

» The sup. Segment of the LLL
(hyperinflated), is positioned
between the aortic arch and
the collapsed LUL

« This aerated segment of LLL is
hyperlucent and shaped like a
sickle

 Luft (air), sichel (sickle)

CHEST RADIOLOGY The essentials 2nd
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Pitfalls in Chest X-Ray Interpretation

s IRR AR HHEGFAE
57 o ﬁ%ﬂ% e /H_EnnED
+ fiIMERF2
IEI fmIMRERR AN E S RE
ﬂ ol jHK BV ER R 5R 50 A5 HE TR
78~ RSB MHIEM
+ - WA ELREE ? M EE ? SMER(E ?



= R AYFE (N At &)

Bilateral Apex
Large Airway
Retrocardiac region

Bilateral lung bases (especially sub-
diaphragm)



Normal CXR ?? o Z oHibRE LEfE R

1. Cervical rib, fork rib

2. =AM (Dextrocardia, Situs inversus)

3. Mastectomy

4. Endotracheal or endobronchial lesion

5. Extrapulmonary soft tissue

6. lU{E3E ( apex, retrocardia, subdiaphragm, retrocardiac)
7. Artifact (nipple, hair braid)

8. Pneumothorax

9. Malposition of medical device (NG, CVP, endotracheal
tube...)




IIH( L RBEHATEE N

E-DA HEALTHCARE GROUP

M5FER B FEEEHERE(FEE)
fi 5 X-ray =2 & FER R EE AEZ

THANKS!
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