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ḱᾼứᴯ ᵑ 

ÂԒᵒ вἨ ҵ Ą lateral view̡ PE 

 

Â ҵ (extra-thoracic) 

ÂSkin 

ÂForeign body 

 

Â в (intra-thoracic) 

Âῐв(intrapulmonary)  : ῐ ḱ 

Âῐҵ(extrapulmonary) : pleura, chest wall (bone, 
soft tissue) 



Intrapulmonary vs. Extrapulmonary 

Â Incomplete border sign 

 

Â Tapered margin sign 

 

Â Center outside the lung 

 

Â Bilateral lesion 

(ῐв)  (ῐҵ)  



Imaging of Chest Wall Lesion 



Chest Wall Lesions ï ἤ  

ÂForeign body 

Âbutton, electrode, wires, 

tube, dressings and hair 

braids ( )  

ÂSkin tumor 

ÂNeurofibromatosis, moles / 

melanoma, Kaposiôs 

sarcoma 

ÂSoft tissue tumor  

ÂFibroma, lipoma, 

hemangioma, muscle tumor  

ÂCalcification 

ÂParasite calcification (Filaria 

cysticerci) 

ÂGranulomatous LAP  

ÂSubcutaneous emphysema 

ÂPneumothorax: trauma, post-

procedureé. 

ÂDeep neck infection 

ÂBreasts / nipples  

Âs/p mastectomy 

ÂBreast tumor 

ÂMammoplasty  



Breast   

ÂӔ ᾼṵἪ ȸ 

ÂⱢϚᶁ ᾼ ȲӦϱᴖϯ᾿ẞ ȲӦвᴖ
ҵ᾿ẞ ȲẔ ⇔ ҒȴֽὨ
ḥצ lung markingᾼכ юἨ Ȳ⁄Ҡѿ

ᵒứ╥ẃᴞṵἪ ᾼכ ȲᴖЛ╥ῐв ȴ 

Â ᾼṵἪ ȸ 

ÂMammoplasty : ḥצӔ ṵἪᾼ ⇔  

Â ṵἪ ȸs/p mastectomy, breast tumor  



Â Sternum:  

ÂFunnel chest (pectus excavatum, ў ) 

ÂPigeon chest (pectus carinatum, ) 

Â Spine:  

Â Kyphoscoliosis 

Â Neurogenic lesions 

Â Compression fracture 

Â Osteopenic / osteogenic lesion of 

metastasis  

Â Paraspinal abscess  

Chest Wall Lesions ï ἤ  



Â Rib:  

ÂCostal cartilage: и ἤᵑȳד  

ÂԒщ Ṏ :  forked rib, fusion rib, cervical rib  

Â Contour ȸrib fracture ; funnel chest, barrel chest  

Â Rib notching (ϯ ) CoA, neurogenic tumor (benign) 

Â Rib /size Є thalassemia, bone tumor  

Â DensityḂ  

Âŷ(Ӫ) diffuse - 2M (metastasis, myelofibrosis), 2O (osteopetrosis, 
osteodystrophy); о - Osteochondroma, chondrosarcoma, 
osteosarcoma 

ÂŹ( ) osteolytic, osteoporosis  

Â Chest wall mass + rib destruction :  
ÂכϢȸMuliple myeloma (plasmacytoma), metastasis, Pancoast 

tumor 

ÂЊ™ȸEwingôs sarcoma, neuroblastoma  

Â ╬ȸTB, aspergillosis, actinomycosis, nocardiosis  

Chest Wall Lesions ï ἤ  



Âἤᵑ:  calcification of costal cartilageᾼᶮ   

ÂM: peripheral (vaginal type)  

ÂF : central (penial type) 

Âד ȸ 

Â Ϛ ᴛ о: 30-40 y/o                                                       

ӣRibẃᵒ ᾼἤᵑếד  



Ԓщ Ṏ  

ÂBifid or forked rib  

Â Ӣὑ4th rib 

ÂThe anterior portion of 

rib is duplicated  

 

RadioGraphics 1999; 19:105ï119 



ÂCervical rib:  

ÂA supernumerary or accessory rib arising from the 

C7 vertebra. 

ÂAbout 0.5% of the population and is more common 

in females than in males. 

ÂUsually asymptomatic 

ÂMay thoracic outlet syndrome by compression of 

the brachial plexus or subclavian vessels. 

ÂPain in the hand when the arm is elevated 

ÂDifference in pulse intensity between the two arms when 

the affected extremity is in a certain position 

Ԓщ Ṏ  



Costal Shape and Contour  
ÂNormal rib  

  - Lateral margin╥ҙ ᶮ(hemispheric) ѹẒ  

  - ֯PA viewϱȲḕϚ ribᾼ ᵧҙ╥(curvature)פ ᶮѹӂ ᾼ 

RadioGraphics 1999; 19:105ï119 



Costal Shape and Contour 
Â Funnel Chest 

 - Accentuated downward angulation   

   of the anterior portions of the ribs,  

   which run almost parallel to each  

   other 

  - Posterior portions of the ribs  

    sometimes angle slightly upward 

RadioGraphics 1999; 19:105ï119 



Costal Shape and Contour 

Â Barrel chest  
   - Characterized by a relatively 

      large sagittal diameter of the    

      osseous thorax 

   - COPD 

   - ֯ й ϱᾼbony thorax  

כ      ẃѩ ֣ Ѡᶮ 

     (square)ȲᴖЛ╥Ӕ ᾼ   
   ᶮ( orᴥ ᶮ)  
   - PA view: ḕ ribҵ    
   (elongated)ȳ ᾿(straight)  
   ѹἏϯṛ 

RadioGraphics 1999; 19:105ï119 



Rib Notching (ϯ )  
Coarctation of Aorta -  

ÂDeformity of the aortic media and intima Ą 
prominent posterior infolding of the aortic lumen. 

ÂCharacteristically occurs at or near the junction of the 
aortic arch and the descending thoracic aorta. 

ÂTwo main types:  
ÂLocalized (postductal or adult-type): most common 

          - a focal narrowing of the aorta, just beyond the origin of the left     

            subclavian artery or the ligamentum arteriosum 

         - accompanied by dilatation of the left subclavian artery 

ÂTubular hypoplasia (preductal or infantile-type) 
  - The 2nd common cause of heart failure in newborn  

  - A long narrowed segment beyond origin of innominate artery  

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

RadioGraphics 2007; 27:1323ï1334 



ÂImaging  

ÂInferior rib notching 

ÂBest diagnostic clue 

ÂAn elaborate system of collateral vessels (including 

collateral internal mammary, intercostal, and superior 

epigastric arteries) forms to bypass the coarctation. 

ÂThe dilated and tortuous intercostal vessels form deep 

grooves on the undersurfaces of the ribs 

ÂUsually 3rd ~8th ribs 

Â1st and 2nd ribs supplied from costocervical trunk, not 

from D-aorta, so both not served as collateral vessels 

RadioGraphics 2007; 27:1323ï1334 

Rib Notching ( ϯ )  
Coarctation of Aorta -  



RadioGraphics 2003; 23:1491ï1508 



Imaging of Pleural Lesion 



Pleural Lesions   

ÂPleural effusion 

 

ÂPleural mass 

 

ÂPleural thickening / calcification 

 

ÂPneumothorax  



Pleural Effusion   

ÂFree pleural effusion 

 

ÂSubpulmonic effusion  

 

ÂEncapsulated pleural effusion  

 

ÂInterlobar  pleural effusion  



Free Pleural Effusion 

ÂNormally, 10-15cc in one pleural space 

Â ₲ Ḃ ᶮᾭ 

ÂPA view:  
ÂLateral C-P angle or medial phrenicovertebral sulcus  

ÂMeniscus sign or angle blunting 

Â Ѭ  > 300cc 

ÂLat view:  
ÂPosterior CP angle blunting Ѭ  > 150cc 

ÂMore sensitive than PA view 

ÂSupine view:  
ÂӦ ᴟῐ׆ᵧ homogenous GGO (צ ) 

Â lateral CP angle bluntingȲ Ѭ  1000cc~500פּ

ÂDecubitus view:  
ÂCan detect PE less than 100cc 



Meniscus sign  

Â Pleural effusionⱢἉ ЄȳϱѠ ᾼᶮᾭ 
Â ϩצ  

ÂMeniscus signᾼᶮכ 
Âҵ ᾼlung⁴⇔ Ȳ ῺМҶ ῐᾼ⁴⇔ Ғ ï Density titration by air 

Â֯ӂᴩX-ray beamᾼѠ֣ϱȲ֯periphery X-ray beam זּ greater depth 
of effusion (e > a-aô)ȲἬѿ в ᾼsuperior margin of pleural effusion֯CXR
ϱ Л ὔכҏẃ 

AJR 139:899-904, November 1982 

Plaster cast mimic 

pleural effusion   PA view of plaster cast 



Decubitus position for D/D of pleural effusion or thickening  



Subpulmonary Pleural Effusion  

Âứ  

ÂPleural effusion Ҭ ֯ϯῐ ế
П ȲᴖЛ ҏᴟ֝ ᾼC-

P sulcusȴ 

ÂӦὑ ὑ׀ ếvisceral 
pleural of lower lobeП Ȳ
ֵȲ⁄lower lobe Ἇϱ ȲἬѿ
CXRϱֽצ Ϛ Ȳ
Ɫòpseudodiaphragmòȴ 

ÂPA view 
ÂDiaphragm ᾼ ֣ҵ ᴟҵ 1/3 

(Ӕ ᾼ֯в1/2~1/3) 

ÂC-P angle ȳ  

ÂDiaphragmѿϯᾼlung markings ҷ 

ÂLôt side: diaphragm ế gastric bubble 
ד >2cm 



D.D. of Pleural Effusion (1) 

ÂWith cardiomegaly: 
ÂH (hemodynamic) 
ÂCardiovascular:  

ÂCHF 

ÂPost-cardiotomy syndrome 

ÂCollagen-vascular disease 
ÂSLE, RA 

ÂPulmonary embolism with 
Rôt side heart enlargement 

ÂI (infection): myocarditis or 
pericarditis with pleurisy 
ÂTB, virus, rheumatic fever 

ÂN (neoplasm): malignant 
pericardial effusion and 
pleural effusion 
ÂMetastasis, mesothelioma 

ÂWith subsegmental 

atelectasis: 

ÂPost-operative 

ÂPulmonary embolism 

ÂRib fractures 

ÂAbdominal mass / abscess / 

ascites 

 



ÂWith hilar  enlargment: 

ÂVascular shadow 

ÂPulmonary embolism 

ÂLymphadenopathy 

ÂNeoplasm 

ÂLung ca. 

ÂMetastasis 

ÂLymphoma 

ÂInfectious :  

ÂTB 

ÂFungus infection (rare) 

ÂInflammatory:   

ÂSarcoidosis 

ÂWith lobar opacities: 

ÂPneumonia with PPE/ 

empyema 

ÂChronic infection :  

ÂTB (common) 

ÂFungus (rare) 

ÂPulmonary embolism 

ÂNeoplasm:  

ÂLung ca 

ÂLymphoma 

ÂMetastasis 

D.D. of Pleural Effusion (2) 



Pleural Masses 

ÂSolitary 
ÂLoculated fluid 
ÂѬ (pleural effusion) 

Âᴨ (hemothorax) 

Â  (empyema) 

ÂNeoplasms 
ÂMesothelioma 

ÂMetastasis 

ÂFibrous tumor of pleura  

ÂMesothelial cyst 

 

ÂMultiple  

ÂLoculated pleural effusion 

ÂNeoplasms (3M) 

ÂMetastases (Adenoca) 

ÂMalignant mesothelioma 

ÂMalignant thymoma 

ÂPleural plaque 



Pleural Metastasis   

ÂOrigin:  

Â40% from lung carcinoma 

Â20% from breast carcinoma 

Â10% from lymphoma 

ÂRemaining 30% from other primary sites 

ÂImage:  

ÂMay mimic malignant mesothelioma  

ÂMalignant effusion is the most frequent manifestation 

of metastatic pleural disease and is often accompanied 

by solid tumor deposits of variable size 



Mesothelioma 

ÂϭҪ Localized fibrous tumor of pleura 

ÂUsually benign; 37% malignant change 

ÂMesothelioma 

ÂBenign (non-cancerous) mesothelioma 

ÂSolitary fibrous tumor 

Â asbestos  

Âѻ ֯ῐᾼỂ Ἠ╥ᴯὑfissure 

ÂMalignant mesothelioma 

ÂSolitary or multiple 

Â asbestosצ  

ÂInvasive and destructive 



Malignant Mesothelioma 

ÂThe most common primary neoplasm of the pleura 

ÂRisk factors:  

ÂAsbestos, radiation, chronic pleural disease 

ÂNot related to cigarette smoking 

ÂAsbestos pleural plaque is not the precursor of 
mesothelioma  

ÂLatency from the first exposure to asbestos: 35~40 yrs 

ÂPeak in 60~70 y/o 

ÂRare in childhood 

ÂMale predominant (4x) 

ÂPoor prognosis, most pôt dying within 1 yr 



ÂImage:  

ÂExtensive, lobulated nodular pleural thickening 

ÂCT scan: tumor thicker at base 

ÂThe most common findings on CT scan  

ÂPleural effusion 

ÂUnilateral, rarely bilateral (10%) 

ÂModerate to large amount (1/3⇔: 50%, 2/3 ⇔: 40%, > 2/3 ⇔: 
10%)  

ÂSmall hemithorax (contracted) 
Âצ ֪Ɫpleural effusionᴖ ╥volume expansion (15%)ᵀכ
−ю Ὑכ ᾼmediastinal shift  

ÂOther findings of CT scan 
ÂMediastinal organ invasion: Ҡ Ҕ mediastinal structure > 50% 

ÂPleural plaque over contralateral lung  

ÂTransdiaphragmatic extension 

Malignant Mesothelioma 



Differential Diagnosis of Benign 

and Malignant Pleural Disease  

ÂFavor malignant pleural disease  

ÂCircumferential involvement 

ÂNodular thickening  

ÂParietal pleural > 1cm  

ÂMediastinal pleural involvement  



Differential Diagnosis of 3 òMò  

ÂMalignant mesothelioma 

ÂPleural effusion (90%) 

ÂExtensive lobulated pleural thickening 

ÂOften contracted hemithorax 

ÂMalignant (invasive) thymoma 

ÂAnterior mediastinal mass 

ÂMetastasis of pleura (esp. adenocarcinoma) 

ÂLess often contracted hemithorax  



Pleural  Thickening   

ÂH (hemodynamic) 

ÂHealed (organized) hemothorax 

ÂCollagen-vascular disease: ֪ч pleural effusion  

ÂI (infectious) 

ÂOrganized empyema related to pyogenic or TB infection:  
ṓ 

ÂI (inhalational)  

ÂAsbestosis, talcosis  

ÂN (neoplasm) 

ÂDiffuse nodular pleural thickening:  

   - 3M + primary lung cancer (adenocarcinoma) 

ÂPancoastôs tumor:  

   - Apical pleural thickening + bony destruction  



Pleural Calcification 

Â ֪ȸ 

ÂFibrocalcified visceral pleura: 

ÂPyothorax, TB 

ÂHemothorax 

ÂFibrocalcified parietal pleura: 

ÂAsbestos 

ÂTalc 

ÂẒ ếlateral chest wallᾼpleural 

calcification: asbestosis or talcosis  



Pneumothorax 

ÂUpright patient: 
ÂIdentify the pleural line 

ÂMost often near the apex 

ÂSupine patient: 
Â֯supine position Ɫanterior C-P sulcusȲẔ
Ɫlateral CP sulcus̢Ἤѿװ Ӣ Ȳair Ԓ ҉ᴟ
anterior CP sulcusȲ Ḇֵ Ȳlateteral CP sulcusӼ
ȴ 

ÂDeep sulcus sign: anteriorếlateral CP sulcus ‍ Ȳ
מ −  

ÂSharper than normal appearance of  hemidiaphragm 

ÂWhen pleural line is not identified: 
ÂLateral decubitus view 

ÂExpiratory film: no more useful 



Imaging of Diaphragm & 

Sub-diaphragmatic Lesions  



Diaphragm Depression  

ÂBilateral  

ÂEmphysema 

ÂBilateral pneumothorax 

Â    

ÂUnilateral  

ÂTension pneumothorax 

Âϯῐ  Єᾼbullaeצ

Â lung hyperexpansion 

(ex: ᵮϤ ᾬ) 



Diaphragm Elevation 

ÂBilateral  

Âῐ ֪  

Âᵮ ЛṜor ֟  ד

ÂBilateral atelectasis 

ÂRestrictive lung disease 

Â ֪  

Âᾒȸobesity 

ÂѬȸascites 

ÂЊ™ȸ Һ 

Â ỪȸṊ Є 

ÂUnilateral  

Âῐ ḱ 

ÂSubpulmonary effusion 

ÂDecreased lung volume 

Â ḱ 

ÂAbdomen mass: liver, distended 
stomach, colon interposition 

ÂSubphrenic abscess 

Â Ӑṝ ḱ 

ÂEventration 

ÂDiaphragmatic hernia 

ÂTraumatic rupture of diaphragm  

ÂDiaphragmatic tumor 

ÂPhrenic nerve paralysis 



Decreased Lung Volume 

ÂAtelectasis / collapse 

ÂLobectomy / pneumonectomy 

ÂHypoplastic lung 

 



Abdominal Diseases 

ÂSubphrenic abscess 

ÂElevated diaphragm + pleural effusion ṓ 

ÂLocalized extraluminal air below the diaphragm 

ÂBasilar platelike subsegmental atelectasis 

ÂLiver:  

ÂHCC 

ÂLiver abscess: air-fluid level within liver shadow  

ÂDistended stomach 

ÂInterposition of colon 



Diaphragm Hernia (1) 

ÂHiatal hernia 

ÂThe most common non-traumatic hernia 

ÂRisk factors: obesity, pregnancy 

ÂA retrocardiac mass, usually with air or air-fluid 

level 

ÂNear the midline or cross the it  

ÂOccasionally on one side and may mimic lung 

abscess 



ÂMorgagniôs hernia 

ÂҢ›ȳв 

ÂMore common in adult than in infant 

ÂRisk factors: obesity, effort, increased abdominal 

pressure 

ÂHerniated abdominal contents (in order of decreased 

frequency): omentum, colon, stomach, liver, and small 

intestine 

ÂCXR: a smooth, well-defined opacity in right 

cardiophrenic angle, may obscure the right heart 

border.  

Diaphragm Hernia (2) 



ÂBochdalekôs hernia 

ÂUsually diagnosed in infants who present with 
clinical symptoms of pulmonary insufficiency. 

ÂA lung-based soft-tissue-opacity lesion; left (70%ï
90%, presumably owing to the protective effects of 
the liver), posterior (ҿ∟) 

ÂMust be considered when the mass is continuous 
with the diaphragm. 

ÂThe herniated contents mostly contain fat and 
omental tissue.  

Diaphragm Hernia (3) 





Mediastinum Lesions  



Anatomy Landmarks 

ÂIdentify the location to narrow D/D 

ÂPA view: Silhouette  sign 

ÂLat. View: better 

ÂDivide anterior and middle mediastinum: 

ÂAnterior border of the trachea ï posterior border of 
the heart ï posterior border of IVC 

ÂDivide middle and posterior mediastinum: 

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



A line, 1cm back from the anterior 

edge of the vertebral bodies 

ÅAnatomy 

Landmarks  

ɇ › ȳї
∟ ȳIVC 

ɇ › ֣∟
1 cm  

ȶиⱢ›ȳМȳ∟

  



List of Mediastinum Lesions  

ÂShift 

ÂWidening 

ÂAortic aneurysm / dissection  

ÂMediastinitis (ǰ air -fluid level) 

ÂLipomatosis 

ÂSoft tissue density 

ÂMass, Neoplasm 

ÂAir or air -fluid level 

ÂPneumomediastinum 

Â ȸ 

ÂEsophagus reconstruction 

ÂAchalasia 

ÂHiatal hernia 



Mediastinal Shift 

ÂMechanism: Pressure imbalance 

ÂDetermine which side is diseased by 

ÂAssociated findings 

ÂExpiratory film: air-trapping  

ÂLateral decubitus film 

ÂCauses 

ÂLung volume:  

ÂDecrease (ex: atelectasis, pos-OP), 

ÂIncrease (ex: check valve; air ҟȲᵀҏЛẃ) 

ÂHuge lung mass   

ÂPleural disease (effusion, air, mass) 



List of Mediastinum Lesions  

ÂShift 

ÂWidening 

ÂAortic aneurysm / dissection  

ÂMediastinitis (ǰ air -fluid level) 

ÂLipomatosis 

ÂSoft tissue density 

ÂMass, Neoplasm 

ÂAir or air -fluid level 

ÂPneumomediastinum 

Â ȸ 

ÂEsophagus reconstruction 

ÂAchalasia 

ÂHiatal hernia 



Mediastinal Widening 

ÂFirst, exclude below conditions 

ÂSupine AP film 

ÂLordotic film 

ÂInadequate inspiration 



ÂHemodynamic (Vascular) 

ÂTortuous aorta, aortic aneurysm, aortic dissection 

ÂHematoma: trauma, post-operation, catheters 

ÂMediastinitis  

ÂAcute mediastinitis 

ÂFibrosing mediastinitis 

ÂNeoplasm / Mass 

ÂLymphoma, lung ca, LAP  

ÂLipomatosis 

ÂSteroid use, Cushingôs syndrome, obesity  

Mediastinal Widening 



Acute Mediastinitis 

ÂCauses: 
ÂEsophageal perforation: the most common cause (Boehaaveôs 

syndrome, TE fistula) 

ÂEsophageal/cardiac surgery 

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

ÂHematogenous spread of infection 

ÂCXR: 
ÂWidening of mediastinum, typically with blurred ill-defined 

mediastinal margin 

ÂPneumomediastinum may be evident 

ÂDiagnosis: 
ÂBy extravasation of ingested contrast into the mediastinum or 

pleural space 



Pneumomediastinum 

ÂGas within the mediastinum can result from 5 
sites: 

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

ÂCXR: 

ÂLucent streaks of gas outlining the mediastinal 
structures 

ÂContinuous diaphragm sign: when gas interposed 
between the heart and diaphragm, it permits 
identification of the central portion of diaphragm. 



Pneumomediastinum 

ÂThe terminal air spaces of the lung are the most 
common source of pneumomediastinum. 

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

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



List of Mediastinum Lesions  

ÂShift 

ÂWidening 

ÂAortic aneurysm 

ÂLipomatosis 

ÂMediastinitis (air -fluid level) 

ÂSoft tissue density 

ÂMass, Neoplasm 

ÂAir or air -fluid level 

ÂPneumomediastinum 

ÂEsophagus reconstruction 

ÂAchalasia 

ÂHernia 



Hint of Mediastinal Mass 

ÂTapered border 

ÂCenter within mediastinum: ї ֯ в 

ÂSharp margin 

ÂBilaterality: ḱ ֯ҿҢẒ ᾼ  

 




