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Adult Bronchiolitis: definition
Bronchiolitis is a process centered in and around membranous
and/or respiratory bronchioles with sparing of a considerable
portion of the other parenchymal structures



The distribution and amounts of the cellular and mesenchymal
components vary from case to case and are at the basis of the
variety of histopathological, radiographic and clinical aspects of
bronchiolitis.



BRONCHIOLITIS

• Pathological classification

• Radiological classification

• Clinical entities



Morphologic classification of  
Bronchiolitis simplified for
Clinicians

*Cellular bronchiolitis

*Proliferative bronchiolitis

*Cicatritial bronchiolitis

*Bronchiolar metaplasia
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Bronchiolitis with inflammatory polyps





Cicatritial (constrictive)
bronchiolitis

There is a mural thickening of
membranous bronchioles caused by
submucosal collagenization
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Fukuoka J, et al.
Peribronchiolar metaplas
A common histologic lesion 
in diffuse lung disease
and a rare cause of 
interstitial lung disease.

AJSP 2005, 29:948-954



Generazioni bronchiali

Da Naidich et al “Ct and MR of the 
thorax” 1999

Bronchiectasis

Peribronchiolar inflammation/
granulation tissue (BOOP)

http://imglib.lbl.gov/cgi-bin/imagemap/ImgLib/COLLECTIONS/LUNG_STRUCTURE/.tour/Fig._1h.map


Hypersensitivity Pneumonitis



Abnormalities on HRCT that reflect small airways disease can be 
broadly categorized into indirect and direct signs:

 widespread scarring and obliteration of the bronchioles results in 
the indirect sign of patchy density differences of the lung 
parenchyma, representing areas of under-ventilated and under-
perfused lung (the so-called mosaic attenuation pattern).

 by contrast, considerable thickening of the bronchiolar walls by 
inflammatory infiltrate and/or luminal and surrounding exudate
render the affected small airways directly visible.



HR CT scan findings in bronchiolitis
• Indirect signs

– Mosaic oligoemia
– Expiratory air-trapping

• Direct signs
– Centrilobular well defined nodules
– “Tree in bud” pattern
– Ground glass centrilobular nodules

• Mixed pattern
– “Head-cheese” pattern



“mosaic oligoemia”
Indirect Signs



Indirect Signs

Expiratory CT

Air Trapping



Direct signs



Direct Signs Centrilobular well defined micronodules

Lymphocytic (follicular) 
bronchiolitis



Direct Signs “tree in bud” pattern



Direct Signs Centrilobular ground glass nodules



“head cheese” pattern





Clinical definition of bronchiolitis is still elusive. 

- Signs and symptoms are nonspecific and polymorphous.

- The course is usually chronic but it may be acute or subacute.

- Pulmonary function tests show more frequently an obstructive
impairment but in the early phases can be normal.

- Signs: inspiratory squeaks. Cough in the latest phase of forced expiration

- Specific laboratory markers for bronchiolitis are not yet identified.



Bronchioles: silent zone



Clinical classification of bronchiolitis
• Inhalation bronchiolitis

Toxic fume inhalation
Irritant gases and mineral dusts
Organic dusts

• Infectious and postinfectious bronchiolitis
• Chronic aspiration
• Drug induced bronchiolitis
• Collagen-vascular disease-associated bronchiolitis
• Paraneoplastic pemphigus associated bronchiolitis
• Inflammatory bowel disease associated bronchiolitis
• Post-transplant bronchiolitis
• Neuroendocrine cell hyperplasia with bronchiolar fibrosis
• Diffuse panbronchiolitis
• Cryptogenic bronchiolitis
• Miscellanea

Poletti V, Casoni G, Zompatori M, Chilosi M. Bronchiolitis. 
Costabel U, DuBois R, Egan J (eds): Diffuse parenchymal Lung 
Disease. Prog Respir Res. Basel, Karger, 2007, vol 36, pp 1–16

Lysinuric protein intolerance
Ataxia-Telangiectasia
Familia form of immunodeficiency
IgA nephropathy
Associated to lichen planus
Stevens–Johnson syndrome



“fume-related” bonchiolitis
• Toxic and irritant gases and fumes [nitrogen dioxide, 

sulfur dioxide, ammonia, chlorine, phosgene, butter 
flavorings (diacetyl) ……]

• Grain dusts
• Mineral dusts (talc, stearate of zinc powder, asbestos, 

iron oxide, aliminium oxide…)
• Organic dusts (EAA, ………)
• Free-base cocaine
• Incenerator fly ash
• Cigarette smoke
• Thionyl chloride







Infectious and post-infectious bronchiolit is in adults

Diagnosis: HRCT, Serology, BAL,
Microbiological investigations,
…………..Biopsy

Cases due to Adenovirus (serotypes 3, 7 and 21), 
HHV, RSV, CMV, Mycoplasma pneumoniae , 
Mycobacteria, Bordetella pertussis, influenza
have been described. 
Uncommon causes of infectious bronchiolitis are: 
Legionella pneumophila, Haemophilus influenzae, 
Klebsiella pneumoniae, Serratia marcescens, 
Aspergillus or Mucor, Nocardia , Rubeola, 
Measles, Enteroviruses, HIV, 
Malaria, Cryptosporidium species, 
Microsporidia (Encephalitozoon hellem)



Swyer–James or McLeod syndrome
• Swyer–James syndrome results from viral injury to the 

lung (before the age of 8 years) 
• Unilateral transradiancy on plain chest radiography in S

syndrome reflects a combination of hypoplasia of the pulmonary
vasculature and obliterative bronchiolitis 

• The affected lung is small or normal in volume



Diffuse bronchiolar disease due to chronic occult aspiration. 
Mayo Clin Proc. 2006 , 81:172-6.
Mayo Clin Proc 2018, 93:752-762

*Mean age 50 years (age range, 41-59 years)
*M/ 1:1
*Persistent dyspnea, cough, and lung infiltrates.
*History of gastroesophageal reflux
*HRCT: bronchial wall thickening/centrilobular nodules/tree in 
bud opacities
*Lung biopsy: bronchiolocentric organizing pneumonia with 
giant cells that contained material consistent with food



Drug induced bronchiolitis

Drugs related bronchiolar damage more frequently
presents with a clinical-radiological pattern and 
pathologic findings of BOOP. 

AJR 1997



Drug induced bronchiolit is
(case reports –short series)
• D-Penicillamine
• Gold
• Tiopronin
• Busulfan
• Carmustin
• Lomustin
• Topotecan
• Imatinib
• Immune check point inhibitors

Sem Diagn Pathol 2018



Rarely dyspnea and cough often associated with inspiratory rales
and mid-inspiratory squeaks are observed in middle-aged women 
with   seropositive   rheumatoid   arthritis   (or  less  frequently  in 
patients with  juvenile rheumathoid arthritis,   SLE,   Scleroderma,
Bechet's disease)  and/or    evidence   of   advanced  autoimmune 
exocrinopathy (Sjogren’s syndrome)

Collagen-vascular disease and bronchiolitis



BRONCHIOLITIS OBLITERANS 
AND REUMATOID  ARTRITIS



Sjogren syndrome



HRCT shows  bilateral patchy areas of low attenuation or centrilobular 
nodules and branching lines. Bronchiectasis can  also be documented

Collagen-vascular disease and bronchiolitis

Histology: cellular/follicular bronchiolitis; cicatritial bronchiolitis/DPB pattern



Respirology 2008



Pulmonary complications occur in an estimated 
0.21% of patients with IBD, ulcerative colitis 
being most often associated with lung problems. 

The most common presentation is large airway 
disease, such as tracheobronchitis, chronic 
bronchitis, or bronchiectasis. Bronchiolitis is 
extremely rare. 

Cellular bronchiolitis with intraluminal
accumulation of neutrophils and chronic
inflammation in the wall, cicatricial
bronchiolitis, and epithelial ulceration, aspects 
similar to that described in diffuse 
panbronchiolitis, have been reported in patients 
with ulcerative colitis.



Male,  34 y/0, 
Ulcerative Colitis

Dyspnea



Post-transplant bronchiolitis obliterans syndrome
(BOS)

�Allogeneic bone marrow transplant (<10%)
�Lung transplant (50-80% at 5 years)

The peak incidence is between 7 and 12 months



Allogeneic BM-stem cells
transplant: BO 10% of Pts



ERJ 2014



MACROLIDES AND BRONCHIOLITIS OBLITERANS SYNDROME

Azithromycin 250 mg/d for 5 d. then
250 mg 3 t/wk



Effect of Azithromycin in Airflow decline-free survival
After Allogeneic Hematopoietic Stem Cell Transplant: the
ALLOZITHRO Randomized Clinical Trial
Bergeron A, et al. JAMA 2017, 318: 557-566

Among pts undergoing allogeneic HSCT for hematological
malignancy, early administration of azithromycin resulted in 
worse airflow decline-free survival than did placebo. 





DIFFUSE IDIOPATHIC PULMONARY NEUROENDOCRINE
HYPERPLASIA w/t BRONCHIOLITIS

In 1992 Aguayo et al reported 6 patients, all nonsmokers, with moderate chronic 
airflow obstruction, progressive dyspnea.

•Women • airflow obstruction • bronchiolar neuroendocrine
hyperplasia



Chest 2015



DIFFUSE PANBRONCHIOLITIS

Homma H. Diffuse panbronchiolitis. Nihon Kyobu Shikkan
Gakkai Zasshi 1975, 13: 383-395

Homma H et al. Diffuse panbronchiolitis: a disease of the
transitional zone of the lung. Chest 1983, 83: 63-69

Poletti V et al. Diffuse panbronchiolitis observed in an
Italian. Chest 1990, 98: 515-516

Randhawa P et al. Diffuse panbronchiolitis in North America:
report of three cases and review of the literature.
AJSP 1991, 15: 43-47







DPB:Imaging

HRCT Scan tree in bud pattern
cystic lesions
bronchiectasis

Ancillary finding pansinusitis





Diffuse Panbronchiolitis-DPB
Epidemiology
Male female ratio 1.4/1
2/3 nonsmokers
Prevalence 11/100,000
Pathogenesis
*Neutrophyl accumulation
*Lymphocytitc accumulation
*CD1a+ cells
*genetic predisposition (HLA-Bw54)



Sakito O, et al. Respiration 1996, 63: 42-48

Lin X, et al. Macrolide for DPB
Cochrane Collaboration, 2015

Only one RCT 
(19 participants) with 
significant methodological
limitations was included
in this review. 
It found that the computerised
tomography images of all
participants treated with a 
long-term, low-dose macrolide 
(erythromycin) improved from 
baseline, while the images of 
71.4% of participants in the control 
group (with no treatment) worsened
and 28.6% remained unchanged. 
Adverse effects were not reported. 
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Effects of low dose macrolides  in two DPB cases



Macrolide effects in DPB
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