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Pulmonary Cavitation & Cyst



Disclaimer

ÂNo disclosure.



ÂCavity: A cavity is a gas-filled space, seen as a 
lucency or low-attenuation area, within pulmonary 
consolidation, a mass, or a nodule

ÂCyst: A cyst appears as a round parenchymal 
lucency or low-attenuating area with a well-defined 
interface with normal lung. Cysts have variable wall 
thickness but are usually thin-walled (<2 mm) and 
occur without associated pulmonary emphysema
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Abnormal air-filled spaces in the lung and

their mechanisms of formation

Radiographics. 1993 Jan;13(1):47-75



Pseudo-cavities and Pseudocysts  



ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Lucent Defects in chest image

ÂSolitary localized vs. Multiple

ÂCavity vs. Cyst 
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Differential Diagnosis

Â Thickness of cavitary wall ( )

Â Multiplicity of Lesions ( )

Â Inner contour of cavity ( )

Â Nature of the cavitary content ( )

Â Associated Lesions ( )

Â Location ( )



Thickness of Cavitary Wall
ÂWall thickness: (measure thickest part)

Ã< 4 mm: favor benign.

Ã4-15 mm: inconclusive

Ã> 15 mm: favor malignancy

ÂThick: 

ÃInflammatory: lung abscess

ÃGranulomatous Dx: WG

ÃNeoplasm: primary lung cancer

ÂThin: 

ÃCongenital: bronchogenic cyst

ÃBullae 



Multiplicity of Lesions ( )

ÂSolitary: such as

ÃPrimary lung cancer

ÃAcute lung abscess

ÃPost-traumatic lung cyst

ÂMultiple: such as 

ÃWegener granulomatosis

ÃSeptic emboli

ÃLung metastases



Inner Contour of Cavity ( )

ÂNodular / Irregular / Lobulated: 
malignancy

ÂShaggy: acute lung abscess

ÂSmooth: more favor benign lesions 



Cavitary Content ( )
ÂFluid (air-fluid level): 
Ã In most cases, the contents are liquid

ÃMalignancy is less likely, except bleeding or 2nd infection 

ÂFungus ball: 

ÃAspergillosis

ÂPulmonary gangrene: 
ÃNecrotic lung parenchyma cavity fluid Ǎ

ÂWater-lily sign: 

ÃRuptured echinococcus cyst which float on the top 
of the fluid



Associated Lesions 

( )

ÂAir-space consolidation: 

ÃAcute process, such infection, hemorrhage

ÂIrregular reticular strands: 

ÃChronic fibrotic scar



Location ( )

ÂCentral: 

ÃMore common in fibrotic and neoplastic lesions

ÂPeripheral: 

ÃMore common in embolic, metastatic and 
infectious lesions (hematogeneousspreading) 

ÂApical: 

ÃTB

ÃFungus ball 



Cavitary Lesions
Â Vascular

ÃCollagen-vascular: 
Â Wegener granulomatosis

Â Rheumatoid nodule 

ÃThromboembolic: 
Â Pulmonary infarct

Â Septic emboli

Â Infection / Inflammation

ÃPyogenic

ÃTB

ÃFungus

ÃNocardia

Â Inhalation

ÃSilicosis

ÃCoal-worker 
pneumoconiosis (CWP)

ÂNeoplasm

ÃPrimary lung cancer

ÃMetastasis of lung



ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Cancer
Primary lung cancer: 

Â Squamous cell carcinoma

Â Cavitating neoplasm also 
develop after chemotherapy

Metastatic cancer: 

Â Mostly: 
Ã lung cancer

Ã head and neck

Ã cervical cancer 

Ã colon

Â Also:
Ã esophageal cancer

Ã transitional cell carcinoma of 
bladder

Ã sarcomas 

Ã lymphoma

Ã pancreatic adenocarcinoma (very 
rare)



Features suggesting malignancy

ÂNot significant amount of fluid

ÂEccentriccavitation

ÂThick wall (?)

ÂLobulated and nodular inner margin

Cancer
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Lung Squamous cell carcinoma Pulmonary gangrene 
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Case courtesy of Dr Ian Bickle, Radiopaedia.org, rID: 76827

head and neck primary
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ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Wegener Granulomatosis

ÂGranulomatosis with polyangiitis (GPA)

Â c-ANCApositive vasculitis affecting small to medium-
sized arteries, capillaries and veins

Â The classic triad of organ involvement consists of:

Ã lungs: involved in 95% of cases

Ãupper respiratory tract / sinuses: 75-90%

Ãkidneys: 80%



Wegener Granulomatosis
Â Lung parenchymal change

ÃSingle or multiple pulmonary nodules/masses: multiple (75%)
Â

Â Size: 1~10cm; number: <10

Â Ill-defined or irregular marginated, no zonal predominance 

Â 50% irregular, thick walled 

Â : pleural effusion(<10%), mediastinal/hilar LAP

Â Ǎ nodules or cavities scar 

Â CT scan : nodules with irregular marginǍ peribronchovascular

ÃLocalized or diffuse consolidation / GGO
Â pulmonary hemorrhage, secondary infection, alveolitis 

Â A focal area of dense consolidation, patchy bilateral areas of consolidation, or 
diffuse air-space consolidation

Â Airway narrowing: 

ÃSubglottic stenosis of trachea: 



Multiple cavitary and 

necrotic nodules

hemorrhage

Subpleural nodule 

with central necrosis

Bronchiole 

narrowing 

RadloGraphics 1998; 18:687-710

Wegener Granulomatosis



Wegener Granulomatosis

bilateral irregular nodules and a 
mass in the right lower lobe

multiple irregular nodules in a 
peribronchovasculardistribution

RadioGraphics 2000; 20:1623ï1635
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Case courtesy of Dr Angela Byrne, Radiopaedia.org, rID: 8123



Case courtesy of Radswiki, Radiopaedia.org, rID: 12079



Rheumatoid Arthritis 

Â Pleural Disease

Â Pulmonary fibrosis

Â Pulmonary nodules

ÃUncommon; pathology identical to subcutaneous nodules 

ÃUsually associated with advanced disease and 
subcutaneous nodules.

ÃUsually multiple and well circumscribed, they often result 
in thick-walled cavities.

Â Airway diseases 

Â Bone change
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ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Vascular Lesions

Â multiple 

ÂWegener granulomatosis & rheumatoid nodules: 

Ã CVD

Â Pulmonary infarction:

ÃOccur in area of infarction > 4cm in diameter and happen 
2 weeks after appearance of the consolidation.

Â Septic emboli

ÃSearch for the infectious source



Septic Emboli
ÂRisk factors: 

Ã IV drug abuser (septic phlebitis, IE), alcoholism, skin 
infection, venous catheter, 

Ã Immunocompromised patient, esp. lymphoma and organ 
transplant

ÂMost common pathogen: 

Ãstaphylococcus 

Â Best diagnostic clues: 

ÃMultiple, bilateral patchy areas of consolidationwith rapid 
evolving into ill-defined cavitary nodules
Â Air-bronchogram (25%)

Â Rapid cavitation, often thick-walled

Â wedge-shapes 

ÃMainly over lung bases and subpleural location, due to 
hematogenous spreading
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Septic Embolism

RadioGraphics 2003; 23:1521ï1539



ÅDiscrete nodules with 

varying degrees of 

cavitation and subpleural, 

wedge-shaped 

heterogeneous areas of 

increased attenuation with 

rim-like peripheral 

enhancement. 

ÅThe nodules tend to be 

most numerous in the lower 

lobes. 

ÅA vessel can be seen 

leading

directly to the nodules 

(feeding vessel sign)

Septic Embolism

RadioGraphics 2003; 23:1521ï1539



Case courtesy of Radswiki, Radiopaedia.org, rID: 11852



ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Infection
Â Bacteria

ÃSeptic emboli

ÃLung abscess

ÃPneumonia: S. aureus, GNB, aspiration, nocardiosis

ÂMycobacteria: 

ÃTB

ÃNTM 

Â Fungal

ÃAspergillosis

ÃMucormycosis

ÃCoccidioidomycosis

ÃCryptococcosis



Pyogenic Abscess 

CXR findings: 

Â Thick-walled spherical cavity with shaggyand irregular 
inner border, often containing air-fluid level 

Â Begin as a focus of consolidation: 

ÃExtensive peri-cavitary consolidation suggest abscess rather 
than neoplasm: cavitary lesion 
infiltration or consolidative changeǍ necrotizing 
pneumonia 

ÂDependent portion if related to aspiration: 

ÃSupine: B2, B6

ÃUpright: lower lobes



Pyogenic Abscess 

ÂPathogenesis: 

ÃVirulent pathogen Ҧvasculitis Ҧ thrombosis Ҧ
necrosis Ҧcavity formation

ÂPathogen: 

ÃMost common pathogen

ÂDt/Υ {ǘŀǇƘȅƭƻŎƻŎŎǳǎΣ ʲ-hemolytic streptococcus

ÂGNB: Klebsiella, Pseudomonas, E. coli

ÂAnaerobes



Lung abscess,

K. pneumoniae

Air -fluid level 

Peri-cavitary 

consolidation / 

infiltration



Case courtesy of Dr Abu-Rahmeh Zuhair, Radiopaedia.org, rID: 30554



CXR
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Tuberculosis 

ÂLocation

ÃApical, posterior segment of upper lobe (RB1, 2, 
LB1+2) & superior segment of lower lobe (B6)

ÂTB in cavitary phase 

Ãactiveand at risk of dissemination

ÃHematogenous spreading: 
- diffuse fine nodules, miliarypattern  

ÃBronchogenic spreading: 
- larger (2-5mm) and ill-defined alveolar pattern 



ÂFeatures suggesting of TB cavity 

ÃSurrounding associated reticular scar

ÃVolume loss in the involved lobe

ÃAssociated pleural thickening 

ÃCalcifiedhilar or mediastinal lymph nodes

Tuberculosis 
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Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org, rID: 16033



Aspergilloma
ÂCharacterized by Aspergillus infection without tissue 

invasion. 

Â It typically leads to conglomeration of intertwined fungal 
hyphae admixed with mucus and cellular debriswithin 
a pre-existent pulmonary cavity or ectaticbronchus. 

ÃCause of cavity formation :
Â TBand sarcoidosis: 

Â Ǜbronchogenic cyst, pulmonary sequestration, and 
pneumatoceles secondary to PCP in AIDS patients

ÂClinical: 

ÃMay be asymptomatic 

ÃHemoptysis: 
Â Surgical intervention if life-threatening 

Â Pulmonary arterial embolization in patient with poor lung reserve 

Radiographics. Jul-Aug 2001;21(4):825-37



ÂBall-in-hole: 
Ã A solid, round or oval mass with soft-tissue opacity within a lung cavity. 

Ã Although the term mycetomais frequently used to describe thesefungal 
balls, it is an incorrect term to use

ÂAir-crescent sign: 
Ã The mass is separated from the wall of the cavity by an airspace of 

variable size and shape. 

Ã Other causes of air-crescent sign: Angioinvasive aspergillosis, 
echinococcal cyst, and, rarely,  TB, Rasmussen aneurysm in a TB cavity, 
lung abscess, bronchogenic carcinoma, hematoma, and  PCP. 

Â The aspergilloma usually moves when position changes

Â Thickening of the cavity wall and adjacent pleura

Â May resolve spontaneously, possible related to hypersensitivity 
reaction

Aspergilloma
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Cryptococcus
Â Ǜ

Ã Pulmonary nodules or masses with well- or ill-defined margins

Ã Segmental or lobar consolidation

Ã Small nodular or reticulonodular opacities

Â Immunocompetent patient
Ã Solitary or multiple pulmonary nodules or masses ( )

Â 0.5~5cm in size; more common in lower and peripheral lung 

Ã Focal areas of consolidation: air-bronchogram (+) 

Â Immunocompromisedpatient
Ã Wide varieties, including single nodules, multiple nodules that 

progressed to confluence and/or cavitation, segmental consolidation, 
bilateral bronchopneumonia, or mixed patterns.

Ã Adenopathy, miliarypattern, cavitation and pleural effusions are 
limited in these patient
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AJR Am J Roentgenol. 1984 May;142(5):893-6.



Cryptococcal

pneumonia



Echinococcosis ( ) 

Â histology Ǎcysts

Ã ǛPericyst, composed of fibroblasts, giant cells, and 
eosinophils, which form a rigid fibrous layer

Ã ǛAn acellularmiddle laminated membrane with nutrient 
functions

Ã ǛA thin, translucent inner germinal layer, which contain 
various scolicesand generates daughter cysts

Â ǛCystic lesions

ÃSolitary (60% of cases) or multiple

ÃUnilateral or bilateral (20%ς50%) 

ÃPredominantly found in the lower lobes (60%)( )

Ã1~20 cm



Radiographics. 2000;20(3):795-817
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Radiographics. 2005;25(1):135-55.

Echinococcosis 

(Hydatid Cyst)



Echinococcosis 

(Hydatid Cyst)



Echinococcosis ( ) 

Â Echinococcosis bronchus Ǎ
cystǍ cyst fibrous layer (pericyst) 

laminated layer (endocyst) (air-
crescent sign)̙

Â endocyst Ǎ Ǎ
air-fluid levelǍ fluid level laminated layer
Ǎ Ǎ water-lily sign̙

fluid Ǎ solid part dependent 
portion Ǎ mass within a cavity sign



Radiographics. 2005;25(1):135-55.

air-crescent sign



Echinococcosis (Hydatid Cyst)

Water-lily sign ñMass within a cavityò sign

RadioGraphics2005; 25:135ï155
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Inhalation Diseases

ÂPneumoconiosis: 

ÃIschemic necrosis of the conglomerated mass

ÂSilicosis: 

ÃMay cavitation by itself, but less frequent 

ÃMost likely due toTB superinfection
TB must be ruled out in all patients with silicosis +  
cavitation



airïfluid level within liquefied progressive 

massive fibrosis of 6 cm diameter. Br J Radiol. 2001 Nov;74(887):1003-6

coal workerôs pneumoconiosis



Cystic Lesions

Solitary: 

Â Pneumatocele

Â Bullae

ÂCyst

ÃBronchogenic cyst

Ã Intrapulmonary 
sequestration

Multiple : 4L-P-2B-2C

Â LIP

Â LAM

Â PLCH

Â Laryngeal papillomatosis

Â Pneumatocele

Â Bullae

Â Bowel herniation

ÂCystic bronchiectasis

ÂCCAM



ÂC: cancer 
Ã Primary bronchogenic carcinoma: most frequently SCC

Ã Pulmonary metastasis: most frequently SCC, also adenocarcinoma, sarcoma

Â A: autoimmune; 
Ã Wegener Granulomatosis, rheumatoid arthritis (rheumatoid nodules) etc.

Â V: vascular (both bland and septic pulmonary emboli)

Â I: infection (bacterial/fungal) / inhalation
Ã pulmonary abscess

Ã fungal / parasite infection

Ã pulmonary tuberculosis

Ã pneumoconiosis

Â T: trauma - pneumatoceles

Â Y: youth
Ã CPAM (congenital pulmonary airway malformation)

Ã pulmonary sequestration

Ã bronchogenic cyst



Pneumatocele

ÂA thin wall space, caused by

Ãinfection: S. aureus in infants & children
PCP in AIDS 

Ãtrauma

Â Invariably transient

ÂMechanism: 

ÃCheck valve obstruction of the airways

ÃSubpleural collection of air, dissection occurs 
through the interstitium of the lung 



Case courtesy of Dr Rodney Strahan, Radiopaedia.org, rID: 53953

Post pneumonia pneumatocele


