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ω  >200recognized diffuse 

interstitial lung diseases

ω ~10pathological patterns

ω  ~5-6 HRCT manifestations
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Philosophy ? Science?



Raghu G et al. AJRCCM 2022; 205:e18-e47



IPF on the basis of HRCT and biopsy patterns

Raghu G et al. AJRCCM 2022; 205:e18-e47

smaller biopsy size and greater potential for sampling error compared with surgical lung biopsy. ÿIPF is the likely diagnosis when any of 

the following features are present: 1) moderate to severe traction bronchiectasis and/or bronchiolectasis(defined as mild traction 

bronchiectasis and/or bronchiolectasisin four or more lobes, including the lingulaas a lobe, or moderate to severe traction bronchiectasis 

in two or more lobes) in a man . 50 years old or in a woman . 60 yr old, 2) extensive ( . 30%) reticulation on HRCT and age . 70 yr, 3) 

increased neutrophils and/or absence of lymphocytosis in BAL fluid, and 4) multidisciplinary discussion produces a confident diagnosis of 

IPF. æIndeterminate for IPF 1) without an adequate biopsy remains indeterminate and 2) with an adequate biopsy 



P
Physics

P

P

P

P

P

6 Perspectives



Partial volume effect: Intra -voxel average

Lung = -850 H

= (-1000H*Air%)+(50H*Lung%)

Air= 85%

Lung=15%

air

interstitial

Lung  = --500H

Air= 50%

Lung=50%



Interstitial compartment is the portion of the 
lung sandwiched between the epithelial 
and endothelial basement membrane

0.5 mm



ground -glass opacity
can be an interstitial process!edema,

perfusion



Ground -glass opacity vs. consolidation
(underlined vessels + vs. -)
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Is there GGO?



The Influence of Expiratory phase



Is there ILA? (interstitial lung abnormality)

Is it NSIP? indeterminate UIP?



Effect of gravity
Why some centers prefer Prone HRCT routinely



Post-scope Atelectasis



53 YOF SOB for months



Mosaic perfusion due to small airway disease
Constrictive bronchiolitis  = bronchiolitis obliterans

inspiratory expiratory

CASE A. 

FEV1 = 

50% pred

CASE B. 

FEV1 = 

20% pred

The contrast between light and dark is accentuated on the expiratory image.

Å AJR  Lancet  1996



AJR  Lancet  1996; 348:83-85

278 Pt with SABO, 8 lung transplants
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6 Patterns

ÅGround Glass

ÅMosaic

ÅHoneycomb

ÅReticulation

ÅTraction bronchiectasis

ÅDistribution



Traction bronchiectasis 
Infectious 

bronchiectasis

Traction is a surrogate marker of the burden of fibroblastic foci in the 
adjacent lung parenchyma which is a known indicator of poor prognosis 



Traction bronchiectasis:
Central vs. peripheral

Å False positive identification 
-honeycombing
-dilated bronchi within OP/DAD
-conspicuous, but not dilated   

bronchi within GGO

ÅFalse negative
-Within honeycombing (advanced)

Kappas=0.58-0.69



Traction ðRepair Injury Hypothesis

A, the structural relationships between the 

superficial and deep lung lobules are 

important in the mechanics of lung 

ventilation 

B, shear forces in the peripheral lung lead 

to tears in the epithelium, followed by 

prolonged fibroblastic repair.

The alveoli (al) in the involved lobules (A) 

become obliterated in scar, and the terminal 

ends of the respiratory bronchioles and 

alveolar ducts expand to form (B) aggregations 

of mucous-filled cysts (C)

Å Microscopic honeycombing cyst: 

Lining: airway respiratory mucosa; 

Walls: smooth muscle of the terminal airway

Å Continued respiratory motion caused 

progressive dilatation of residual respiratory 

bronchiolesé yearsé

Å Grossly, CT honeycombing

.

years

Arch Pathol Lab MedðVol 136, June 2012



Traction bronchiectasis to Honeycombing

Jeffrey R. Galvin  AIRP



Å TXB in IPF is better interpreted as 

resulting from bronchiolar 

proliferation rather than from 

pure mechanical traction of a single 

airway by scarring tissue.

UIP

Å TXB and honeycombing is a unique 

and continuous process of 

bronchiolar dysplastic 

proliferation and to interpret 

accordingly the HRCT features.

Piciucchi et al. BMC Pulmonary Medicine  (2016) 16:87 

DOI 10.1186/s12890-016-0245-x
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Jin Mo Goo, SNU,H, Invest Radiol 2020;55: 387 ï395)

Å mIP: 20 mm slab/5 mm increment

Å 90 degree between the proximal and 

distal bronchus (usu. parallel to 

pleura) in the background of fibrosis

Å The mean kappa value for 90̄-TxB

was 0.49 ð0.19

68 YOM. A.B heterogenousreticulation, GGO and bronchovascularinvolvement => 

alternative dx. C. mIP90̄ -TxB.  Patho. = UIP
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Fibrosing Alveolitis = UIP
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Diagnostic algorithm for 
idiopathic pulmonary fibrosis (IPF )

Raghu G et al. AJRCCM 2022; 205:e18-e47
TBLC: transbronchiallung cryobiopsy SLB: surgical lung bx



Å 70 cases of ILD from Royal Brompton

Å 7 MDT across Euro

30%

18%

9%

9%

% of 1st choice

SLF Walsh et al Lancet RespirMed 2016; 4: 557
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UIP
fHP

The HRCT Diagram 

IPF

**One-third of non-IPF ILD patients are at risk of developing a progressive fibrosing phenotype

Design by Wu Ming-Ting 

PPF

PF-ILD: Progressive fibrosis ILD

PFP-ILD: Progressive fibrosis phenotype ILD
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ILD (PPF%) other than IPF

Progressive pulmonary fibrosis%

Raghu G et al. AJRCCM 2022; 205:e18-e47



Progressive Pulmonary Fibrosis 
(PPF, PF-ILD)

Raghu G et al. AJRCCM 2022; 205:e18-e47


