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• Recognize naming and types of bronchiolitis and 
common causes

• Explain factors involved with diagnosing and treating 
bronchiolitis and similar airway conditions

• Recall key pathologic and radiographic features of 
various distal airway conditions

Learning Objectives



Peripheral airways
• Defined as airways with less 

than 2 mm in diameter and no 
cartilage

Membranous bronchioles
• Have full fibromuscular wall 

but this wall is very thin  
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Which of the following statements regarding 
bronchiolitis is MOST CORRECT?

A. Toxic inhalations make up the majority of cases of bronchiolitis.
B.  Bronchiolitis causes symptoms in all individuals with the condition.
C.  Lupus and rheumatoid arthritis have been associated with causing 

bronchiolitis.
D.  Finding small airways changes on the FEF25-75 of spirometry is 

pathognomonic for bronchiolitis.
E.  Azithromycin has been used in bronchiolitis for its anti-microbial rather 

than its anti-inflammatory effects on the small airways.
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Bronchiolitis obliterans (also known as 
obliterative bronchiolitis or constrictive 
bronchiolitis)

• Common symptoms include dyspnea and cough; 
• PFTs normal or show airflow limitation without bronchodilator 

reversibility;
• Has predisposing process (e.g., inhalational or drug exposure, 

rheumatic disease, lung or hematopoietic transplant);
• Expiratory air trapping (mosaic or diffuse) and bronchial wall 

thickening (e.g., "v" or "y" shaped branching linear opacities), 
• Centrilobular nodules



Constrictive bronchiolitis (BO)
• Airway disease that surrounds the lumen with fibrotic concentric 

narrowing and obliteration. 
• Mosaic pattern seen on the expiratory high-resolution chest CT scan is 

diagnostic in an individual with shortness of breath, early inspiratory 
crackles, and irreversible airflow obstruction. 

• Swyer-James-MacLeod syndrome is no longer considered a congenital 
disorder but as constrictive bronchiolitis detected in young adults who 
had infectious pneumonia during infancy. 

• Azithromycin may be effective in some lung transplant recipients for 
treatment of bronchiolitis obliterans syndrome for prevention of 
constrictive bronchiolitis.



Bronchiolitis obliterans – CONT.

Optimal treatment unknown: 
• Stop exposure to potential inciting agents
• Symptomatic treatment with inhaled bronchodilators 

and oxygen; 
• Other options: macrolides, glucocorticoids, 

immunosuppressive agents, anti-reflux therapy, lung 
transplantation



What findings are noted 
in this CT image seen 
commonly in constrictive 
bronchiolitis?
• Pulmonary nodules
• Tram track lines
• Mosaic attenuation
• Vascular injection
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Airway-centered interstitial fibrosis
• Associated with chronic nonproductive cough; 
• Usually seen in smokers; 
• PFTs restrictive or obstructive; 
• Percentage of lymphocytes on bronchoalveolar lavage is less than 40%
• See peribronchovascular ground glass opacities, traction bronchiectasis, 

and thickening of bronchial walls
• Centrilobular and bronchiolocentric inflammatory infiltrate with 

peribronchiolar fibrosis and an absence of granulomas
• Treat with systemic or inhaled glucocorticoids



Which of the following pathogens is most 
commonly associated with the development 
of bronchiolitis in children?

A. Respiratory syncytial virus (RSV)
B.  Noravirus
C.  Strongyloides
D.  Streptococcus pneumoniae
E.  Cladosporidium
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• Seen most commonly as a result of viral infectious diseases in 
the first two years of life

• 2-3% of children in the first 12 months of life are hospitalized 
with bronchiolitis, resulting in 125,000 hospitalizations and 200 
to 500 deaths each year in the United States alone

• CDC data show the prevalence of bronchiolitis more than 
doubled between 1980 and 1996

Acute Bronchiolitis
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Proliferative bronchiolitis
• Distinctive histopathological pattern in which characteristic intra-

luminal fibrotic buds, called Masson bodies, extend beyond alveolar 
ducts to alveoli 

• When proliferative bronchiolitis is associated with extension of 
inflammatory cells into the more distal pulmonary parenchyma, the 
process is called organizing pneumonia 

• It is not uncommon to identify foamy macrophages in the alveolar 
spaces

• Associated with NO2 inhalations



Proliferative bronchiolitis
• Usually seen in the context of cryptogenic or secondary organizing 

pneumonia or nitrogen dioxide (NO2) exposure
• Diffuse or patchy ground glass or consolidative opacities
• Fibroblast proliferation and an organizing, polypoid intraluminal 

exudate in respiratory bronchioles and alveolar ducts
• Stop any inciting exposure
• Start systemic glucocorticoid trial
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Follicular bronchiolitis (mural)
• Characterized by progressive dyspnea
• Associated with rheumatic diseases, immunodeficiency, hypersensitivity 

pneumonitis
• Centrilobular nodules; may have patchy ground glass opacity
• Polyclonal hyperplasia of bronchiolar associated lymphoid tissue (BALT) 

produced by antigen stimulation (lymphoid aggregates), with reactive 
germinal centers distributed along the bronchioles and less frequently 
more proximal to the bronchi

• Treat underlying disease



Respiratory bronchiolitis
(intraluminal)
• Almost exclusively in smokers
• Often seen as asymptomatic finding on biopsy performed for another 

reason
• Diffuse or patchy ground glass opacities or fine centrilobular nodules 

and air trapping; bronchial wall thickening
• Mild bronchiolar inflammation, tan-pigmented macrophages within the 

lumens of first and second order respiratory bronchioles
• Treatment is cigarette smoking cessation



Respiratory bronchiolitis
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Diffuse panbronchiolitis
• History of sinusitis (75%) and productive cough; 
• Generally limited to patients in Japan or other areas in SE Asia
• Diffuse centrilobular opacities, nodular and linear (tree-in-bud) opacities, 

thickened and dilated bronchiolar walls, and large cystic opacities with dilated 
proximal bronchi (in advanced disease)

• Bronchiolar transmural infiltrate composed of lymphocytes, plasma cells, and 
distinctive lipid-laden "foamy" macrophages

• Diagnose through compatible clinical findings in a patient in Japan; otherwise 
lung biopsy

• Macrolide antibiotic for six months or longer
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Summary
• Bronchiolitis is one category of conditions affecting the distal 

airways -- with acute forms associated with viral infections in 
infants (RSV)

• Nomenclature was modified to describe pathological features 
(cellular v. fibrotic -- proliferative v. constrictive bronchiolitis)

• May be a continuum of airway inflammation that is similar in 
other inflammatory airway conditions causing asthma and COPD

• Toxic inhalations in addition to connective tissue diseases and 
infections are etiologies to consider in adult bronchiolitis
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