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Airways Disease  

Ålarge airways disease 
» bronchiectasis 
» bronchitis 

Åsmall airways disease (bronchiolitis) 
» infectious bronchiolitis 
» inflammatory bronchiolitis (e.g. HP) 
» bronchiolitis obliterans 

Ålarge and small airways disease often coexist 



Small Airways Disease: Bronchiolitis 

Åsmall airways often defined as those less than 3 mm 

Åapproximately equivalent to bronchioles  
(airways lacking cartilage in their walls) 

Åsmall airway abnormalities often present in patients 
with large airway disease (e.g. bronchitis or 
bronchiectasis) 

Åsmall airway abnormalities often more important 
functionally  



Osborne et al. AJR 1983 

smallest airways visible 
on HRCT are:  
3 cm from the pleura 
3 mm in diameter 
0.3 mm wall thickness 

. 

Bronchiole 
(small airway) 

lobular bronchioles are  
1 mm in diameter and  
invisible on HRCT 



Bronchiolitis: Histologic Classification 

Åcellular bronchiolitis (cellular infiltrates)  
» infectious bronchiolitis and bronchopneumonia 
» asthma 
» hypersensitivity pneumonitis 
» respiratory bronchiolitis in smokers 

Åbronchiolitis obliterans (luminal narrowing)  
» BO (constrictive bronchiolitis) 



Cellular  
Bronchiolitis  

Normal 



Constrictive 
Bronchiolitis  

Normal 



Bronchiolitis: Primary Manifestations  

Åinfection, wall thickening and luminal impaction 
» bronchiolitis, bronchiectasis (CF, chronic 

infection, etc), bronchopneumonia 

Åbronchiolar and peribronchiolar inflammation  
» infection (e.g. bronchopneumonia) 
» noninfectious (e.g. HP, respiratory bronchiolitis) 

Åbronchiolar obstruction 
» may occur with infection and inflammation 
» isolated abnormality in BO, HP, asthma 



Bronchiolitis: Manifestations  
and HRCT patterns 

Åinfection, wall thickening and luminal impaction 
è bronchiolectasis with ñtree-in-budò 

Åbronchiolar and peribronchiolar inflammation  
» ill-defined centrilobular nodules 

Åbronchiolar obstruction 
» reflex vasoconstriction with mosaic perfusion 
» air-trapping on expiratory scans 



ñtree-in-budò 

Å dilated, impacted 
  centrilobular bronchioles 

Å clustered centrilobular  
  nodules or rosettes 

. 

Bronchiolitis: pattern 1 



. 

48 year old with cough and fever 

tree-in-bud 



pseudomonas bronchopneumonia 

. 

48 year old with cough and fever 



Tree-in-bud 
Aquino et al. JCAT 1996; 20:594-599 

Å 27 cases 

Å all had infection 

Å uncommon in non-infectious 
   small airway diseases 

. 



ñTree-in-budò . courtesy J-G Im 



78 year old woman with cough 

airway infection with tree-in-bud 

. 



ñtree-in-budò 

. 

AIDS-related airways disease 

33 year old with AIDS, cough, and fever 



AIDS with bronchopneumonia . 



. MAC  



. 

active TB with endobronchial spread 

35 year old abnormal CXR 



Viral Bronchiolitis  
5 mm MIP 

. 



Tree-in-bud: differential diagnosis 

Åinfectious bronchiolitis or bronchiectasis 

Åendobronchial spread of TB, MAC 

Åbronchopneumonia (any cause) 

Åcystic fibrosis 

Åaspiration (rare) 

ÅABPA or asthma (rare) 

ÅBAC (rare) 



Bronchiolitis: pattern 2 
centrilobular nodules due to 

bronchiolar or peribronchiolar  
inflammation 

. 

56 year old with cough 



Å occur in relation to 
   centrilobular  
   bronchiole or artery 

Centrilobular nodules 

Å peripheral nodules 
   centered 5 mm from 
   pleural surfaces 

Å evenly spaced;  
   diffuse or patchy 



Bronchiolitis  

. 



. 

56 year old with cough 

br  

bronchopneumonia 



Centrilobular nodules: common causes 

Åbronchopneumonia or endobronchial spread of 
infection (bacteria, TB, MAC, fungi, virus, PCP)  

Åhypersensitivity pneumonitis 

Årespiratory bronchiolitis (RB) in smokers 

Åpneumoconiosis (e.g. silicosis) 

Åendobronchial spread of tumor (BAC) 

Åvascular disease (edema, hemorrhage, vasculitis) 



multi -drug resistant TB 
with  

endobronchial spread 

. 



MAC  
infection 

65 year-old woman 
with chronic cough 

. 



renal transplant patient with acute dyspnea 

. 
Cytomegalovirus (CMV) pneumonia 



. 

Hypersensitivity pneumonitis 



Hypersensitivity pneumonitis 

. 



Silicosis . 



Bronchioloalveolar carcinoma . 



. 

Rheumatoid arthritis with dyspnea and cough 

Mosaic perfusion due to bronchiolar obstruction 

Bronchiolitis: pattern 3 



Mosaic perfusion: HRCT appearance 

Åinhomogeneous lung attenuation (geographic) due 
to differences in lung perfusion 

Åvessels relatively large in dense lung regions 

Åairways disease or vascular obstruction (PE) 

Åairways disease most frequent as the cause 

Åbronchiectasis may be present 

Åmay be an isolated abnormality or may 
accompany tree-in-bud or centrilobular nodules 



. 



MinIP  
. 



MIP  
. 



BO associated with BMT . 

BMT with dyspnea 



CF with mosaic perfusion . 


