
Hypersensitivity Pneumonitis and 

Mosaic Attenuation



We Have No Relevant Disclosures



Mosaic Attenuation

• Patchwork of regions of differing attenuation 

that may represent:

(a) patchy interstitial disease

(b) obliterative small airways disease 

(c) occlusive vascular disease

Fleischner Society glossary of terms



60-year-old man

What is Abnormal?



60-year-old man

Dark Areas are Abnormal



Mosaic Attenuation

Small Vessel Disease Small Airways Disease Ground-Glass Opacity



Mosaic Attenuation

Small Vessel Disease Small Airways Disease Groundglass Opacity

(all inclusive term)

Kligerman Radiographics 2015



Bronchiolar 

obstruction

↓ 

Reduced ventilation

↓

Hypoxic 

vasoconstriction

↓ 

Lucent lung
Inspiratory Expiratory

Small Airways Disease
Air Trapping →

Attenuation differences persist



Small Vessel Disease

Vessel obstruction

↓

Decreased blood 

flow

↓ 

Lucent Lung

Inspiratory Expiratory

No Air Trapping →
Attenuation difference minimized



Air Trapping

–Constrictive 

(obliterative) 

bronchiolitis

 

–Bronchiolar obstruction

Constrictive bronchiolitis



Expiratory imaging improves accuracy:
GGO: 81→89%

Air trapping: 84→ 100%

Why Expiratory Images?

Arakawa Radiology 1998



Constrictive 

bronchiolitis
– Lung transplant

– Bone marrow 

transplant

– Autoimmune

– Exposure

– Infection

– DIPNECH

Lung transplant (chronic rejection)



60-year-old female with SSc

ExpiratoryInspiratory



Graft-Versus-Host Disease

Skin GVHD, worsening dyspnea



Crohn Disease



DIPNECH



Hypersensitivity Pneumonitis

• Immune-mediated disease producing ILD in 

susceptible patients after exposure (either 

known or unknown)

• Antigen never identified in up to 60% of patients

• TWO types as of 2020 ATS guidelines



ATS 2020 Guidelines

• Two types of HP:

– Nonfibrotic HP – purely inflammation

– Fibrotic HP – fibrosis +/- inflammation



Revisiting Terminology

• Mosaic Attenuation

• Air Trapping

• Mosaic Perfusion

• Three Density Pattern



Mosaic Attenuation

• Descriptor for inspiratory images only

• Combination of areas of low and high 

attenuation that can correspond to two main 

situations: 

– Areas of GGO (“high”) and normal lung (“low”)or 

– Areas of normal lung (“high”) and areas of 

decreased attenuation (“low”)



Air Trapping

• Term exclusively used for description of 

expiratory CT images

• Focal zones of hypoattenuation in the 

background of hyperattenuating normal lung on 

expiratory CT images

• Affected lobules often expanded



Mosaic Perfusion

• Term used for description of inspiratory CT 

images

• Presence of decreased vascular sections within 

areas of low attenuation in comparison with 

areas of normal lung



Three Density Pattern

• Combination of three attenuations on 

inspiratory CT images: 

– Normal-appearing lung

– High attenuation (GGO) 

– Lucent lung (regions of decreased attenuation and 

decreased vessel caliber)

• Sharply demarcated from each other



Nonfibrotic HP



Nonfibrotic HP

32-yo with dyspnea after new job as spray painter



• Parenchymal 

infiltration + small 

airways disease:

– Diffuse GGO

– Centrilobular ground-

glass attenuation 

nodules

Nonfibrotic HP



26-yo Female - nfHP



26-yo Female - nfHP

After corticosteriods



Poultry Worker



Bird Owner



Smoker with cough → RB



Compatible With nfHP



nfHP progressing to fHP

64-year-old male, intermittently responds to steroids



nfHP progressing to fHP

11 years after baseline



Fibrotic HP



Three Density Sign

Finding on INSPIRATORY IMAGES ONLY



Three Density Sign

Finding on INSPIRATORY IMAGES ONLY



Fibrotic HP – 73-yo Female



Fibrotic HP – 73-yo Female

Expiratory – air trapping but not three density sign



Fibrotic HP – Bird Owner



Fibrotic HP – Air Trapping



Fibrotic HP – Air Trapping



Normal “Air Trapping”





Normal Expiratory

Air trapping seen in ~50% of UIP cases



Questions?
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