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Diagnosis
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UIP? NSIP? Fibrotic HP?

65/M 62/M 70/F

Fibrosing ILD



Radiologic findings for ILD
CT features 
• Ground-glass opacity

• Reticulation
• Traction bronchiectasis
• Honeycombing cysts
• Volume decrease and lung distortion

• Three density sign
• Nonemphysematous cysts (airspace enlargement with fibrosis)

Distribution
• Upper-/Upper to mid- or lower
• Central/peribronchovascular or subpleural
• Anterior or posterior

• Diffuse or focal 



Radiologic findings for ILD
CT features 
• Ground-glass opacity

• represent reversible inflammation or fine interstitial fibrosis

• Reticulation
• Traction bronchiectasis
• Honeycombing cysts
• Volume decrease and lung distortion

• Three density sign
• Nonemphysematous cysts (airspace enlargement with fibrosis)

Esquivel A, et al. KJR 2022.



CT features 
• Honeycombing cysts

• Consist of both dilatation of peripheral airspaces due to surrounding 
alveolar septal fibrosis and tangentially viewed traction bronchiolectasis

• Most commonly represents advanced traction bronchiolectasis with 
surrounding alveolar collapse on histopathology ~ continuum from
traction bronchiectasis to honeycombing

Raghu G, et al. AJRCCM 2022.

• Higher predictive value for UIP 
compared with traction 
bronchiectasis

• Multi-layered or single layered



HRCT patterns–diagnostic criteria for IPF

Raghu G, et al. AJRCCM 2022.

Raghu G, et al. AJRCCM 2018



UIP pattern

64/M

• Subpleural basal predominant 
• Honeycombing
• Superimposed with reticulation and mild GGO



64/M UIP pattern

• Subpleural basal predominant
• Honeycombing



UIP CT pattern with pulmonary ossification
The prevalence of diffuse pulmonary ossification
(DPO; ≥10 bilateral nodular ossifications) was significantly higher in
patients with IPF (28.5%) than in those without IPF (8.3%, P < 
.001). Egashira R, et al. Radiology 2017.



71/M

UIP pattern with PPFE 
(Pleuroparenchymal fibroelastosis)

in upper lobes



71/M

Baselin
e

2-year follow-
up

IPF with PPFE: Lower BMI, more rapid decline in lung function, higher risk of pneumothorax and
pneumomediastinum, and poorer survival

Song JW, et al. Respirology 2020



Probable UIP 
pattern

62/M

• Subpleural basal predominant
• Reticulation with traction 

bronchiectasis/bronchiolectasis
• No overt honeycombing 
• Absence of subpleural sparing



Probable UIP pattern

62/M

• Subpleural basal predominant
• Reticulation with traction

bronchiectasis/bronchiolectasis



CT pattern indeterminate for UIP

Raghu G, et al. AJRCCM 2022.

• Diffuse distribution without 
subpleural predominance

• CT features of lung fibrosis that do
not suggest any specific etiology 
“truly indeterminate”



CT pattern indeterminate for 
UIP

57/M



CT pattern and probability of histologic 
UIP 

Chung JH, et al. Chest 2015

CT pattern UIP on histology
UIP ~90%

Probable UIP ~80%
Indeterminate for UIP ~50%
Alternative diagnosis ~50%



Raghu G, et al. AJRCCM 2022.

Diagnostic algorithm for IPF



Raghu G, et al. AJRCCM 2022.



CT findings suggestive of alternative 
diagnosis
Distribution
• Peribronchovascular predominant with subpleural sparing (NSIP)
• Perilymphatic distribution (sarcoidosis)
• Upper or mid lung (fibrotic HP, CTD-ILD, and sarcoidosis)
• Subpleural sparing (NSIP or smoking-related IP)

Lung findings
• Cyst (LAM, PLCH, LIP and DIP)
• Mosaic attenuation or three density sign (HP)
• Predominant GGO (Smoking, NSIP, HP, ..)
• Centrilobular nodules (HP, smoking, ..)
• Consolidation (OP, ..)

Mediastinal findings
• Pleural plaques (asbestosis)
• Dilated esophagus (CTD)



62/F

NSIP pattern
SSc-ILD

• Subpleural sparing
• Peribronchovascular distribution



Sjogren syndrome with LIP on right lung wedge resection

72/F • Cysts
• Peribronchovascular distribution



Langerhans cell 
histiocytosis

• Cysts
• Nodules
- Multifocal variable sized small nodules and cyst with bizarre
shape in both lungs with sparing of the costophrenic recesses

43/M



Respiratory  bronchiolitis-
ILD

• GGOs
• Ill-defined nodules
• Subpleural sparing

41/M



Smoking-related interstitial 
fibrosis• GGOs

• Nonemphysematous cysts
- Thin- or thick-walled irregular cysts; clustered, confluent or layered 

•

• Subpleural sparing 

55/M



CT findings of airspace enlargement with fibrosis (or SRIF), honeycombing, and 
paraseptal emphysema Chae KJ, et al. Radiology 2024

• AEF/SRIF: often spare the immediate subpleural lung, asymmetry, heterogeneous cyst size

• CPFE → Emphysema with UIP pattern / Emphysema with non-UIP pattern (NSIP, SRIF ..)



Fibrotic HP (hypersensitivity pneumonitis)

78/F

• Multifocal (profound) mosaic attenuation
• Peribronchovascular distribution
• Diffuse distribution





70/F

Fibrotic HP (hypersensitivity pneumonitis)



Three-density 
pattern

• Combination of three findings on inspiratory image: normal / low attenuation / 
GGO 

• Sharply demarcated from each other
• Indicative of a mixed obstructive (low-attenuation) and infiltrative (GGO) process
• Highly specific for fibrotic HP; has not been shown to be specific for nonfibrotic 

HP

= Headcheese sign



Raghu G, et al. AJRCCM 2020.

• Nonfibrotic HP 
• Fibrotic HPAcute, Subacute, or Chronic



Typical HRCT features of 
nonfibrotic HP pattern

• At least one, both in a diffuse distribution

• HRCT abnormality indicative of parenchymal infiltration 

• GGOs

• Mosaic attenuation (inspiratory image)

Raghu G, et al. AJRCCM 2020.

• HRCT abnormality indicative of small airway disease

• Ill-defined, centrilobular nodules

• Air trapping

Inspiratory CT Expiratory CT



HRCT features of the fibrotic HP pattern

Raghu G, et al. AJRCCM 2020.



Connective tissue disease (CTD)-related ILD

Kim EA, et al. RadioGraphics 2002.



Connective tissue disease (CTD)-related ILD
Clues to think of CTD >> IIP on imaging: 

u Presence of other thoracic manifestation 
• Pleural/pericardial effusion, thickening
• Esophageal dilatation (scleroderma) 
• Airway involvement
• Pulmonary artery dilatation
• Musculoskeletal: bone erosion, soft tissue calcification

u NSIP, OP, LIP  >> UIP
u CTD-UIP pattern Chung HJ, et al. AJR 2018



Connective tissue disease (CTD)-related UIP

Anterior upper lobe sign

Exuberant honeycombing sign

Straight edge sign

Chung JH, et al. AJR 2018 



Connective tissue disease (CTD)-related UIP

51/M RA-associated ILD • Anterior upper lobe sign
• Exuberant honeycombing sign



Interreader agreement

• Moderate interobserver
agreement for ILD findings 
(traction bronchiectasis,
honeycombing, reticulation):
pooled κ of 0.56.

• Moderate interobserver
agreement for IPF diagnostic 
categories: pooled κ of 0.61.

Delaney L, et al. Radiology 2024



Follow-up  



Progressive pulmonary fibrosis

Raghu G, at al. AJRCCM 2022;205(9):e18-e47Raghu G, et al. AJRCCM 2022.



Radiologic criterion for fibrotic 
progression
Baseline 1 year follow-up 

Baseline 12-month follow-up CT



Baseline 

68/M 

15 month follow-up 



68/M 

15 month follow-up 36 month follow-up



Baseline 12-month follow-up CT

53/F idiopathic nonspecific interstitial pneumonia



Baseline 12-month follow-up CT

53/F idiopathic nonspecific interstitial pneumonia



Why we need automated quantification for 
follow-up evaluation? 

• Minimize/remove inter-reader variability 
• Objective assessment of different components of disease (GGO,

reticulation, honeycombing…)
• Detection of early disease

• Objective assessment of follow-up changes
• Structural report for disease  extent and its change

• Measure/predict treatment effect
• Select patients for trial enrolment based on extent of fibrosis

Flaherty KR, et al. AJRCCM 2003
Choe J, et al. Invest Radiol 2025



Choe J, et al.
Invest Radiol 2025



Monitoring complications of pulmonary fibrosis
• Pulmonary hypertension

• Acute exacerbation (AE)

• Infection

• Lung cancer

• Pulmonary thromboembolism

• Pneumothorax .. 

AE in patients with IPF

Hobbs S, et al. Radiology: Cardiothoracic imaging 2021



Monitoring complications of pulmonary fibrosis
• Pulmonary hypertension

• Acute exacerbation (AE)

• Infection

• Lung cancer

• Pulmonary thromboembolism

• Pneumothorax .. 

Mycobacterium avium-intracellulare complex 
in patients with IPF

Chae KJ, et al. Radiology 2024



Surveillance of lung cancer in lung 
fibrosis
• 3.5- to 7.3-times higher in ILD with 10-20%

develop lung cancer 

• Increase in risk of lung cancer in CPFE
(Squamous cell carcinoma > adenocarcinoma)

• Frequent location
• Mostly manifests as peripheral tumors (83.9%)

developing within/near fibrotic areas (68.1%)

• Indistinct interface between the mass and adjacent 
honeycombing on CT

• Comparison with previous imaging is important!

• Challenges in accurate Tumor (T) and Nodal (N) 
staging

Kazuma K, et al. JCAT 2006
Lloyd CR, et al. BJR 2011

Naccache JM, et al. JTD 2018



Surveillance of lung cancer in lung 
fibrosis

Oh SY, et al AJR 2014



Summary 
• Key CT findings and diagnostic approach to ILD

• Nonfibrotic vs. fibrotic
• Identify key features (specific disease patterns) and anatomic distributions 

• HCRT patterns in IPF

• Differentiating points for common alternative diagnoses to IPF

• Follow-up evaluation of ILD
• Defining PPF: criteria for radiologic progression
• Complication: AE, lung cancer ..



Thank you for listening
Jooae Choe, jooae23@gmail.com


