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2013 ATS-ERS Classification of IIP

An official American Thoracic Society/European Respiratory Society statement: update of the international multidisciplinary classi fi cation 
of the idiopathic interstitial pneumonias. Am J Respir Crit Care Med 2013; 188 : 733 – 748.
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•  >200 recognized diffuse 

interstitial lung diseases

• ~10 pathological patterns

•  ~5-6 HRCT manifestations

UC

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. ‡IPF 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 bronchiolectasis in four or more lobes, including the lingula as 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. § Indeterminate for IPF 1) without an adequate biopsy remains indeterminate and 2) with an adequate biopsy 
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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.

• AJR  Lancet  1996



AJR  Lancet  1996; 348:83-85

278 Pt with SABO, 8 lung transplants
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6 Patterns

• Ground Glass

• Mosaic

• Honeycomb

• Reticulation

• Traction bronchiectasis

• Distribution



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

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

bronchi within GGO

•False negative
-Within honeycombing (advanced)

Kappas =0.58-0.69



Traction –Repair 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)

• Microscopic honeycombing cyst: 

Lining: airway respiratory mucosa; 

Walls: smooth muscle of the terminal airway

• Continued respiratory motion caused 

progressive dilatation of residual respiratory 

bronchioles… years…

• Grossly, CT honeycombing

.

years

Arch Pathol Lab Med—Vol 136, June 2012



Traction bronchiectasis to Honeycombing

Jeffrey R. Galvin  AIRP



• 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

• 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

2007
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Jin Mo Goo, SNU,H, Invest Radiol 2020;55: 387 – 395)

• mIP: 20 mm slab/5 mm increment

• 90 degree between the proximal and 

distal bronchus (usu. parallel to 

pleura) in the background of fibrosis

• The mean kappa value for 90-TxB

was 0.49 ± 0.19

68 YOM. A.B heterogenous reticulation, GGO and bronchovascular involvement => 

alternative dx. C. mIP 90-TxB.  Patho. = UIP
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2013 ATS-ERS Classification of IIP

An official American Thoracic Society/European Respiratory Society statement: update of the international multidisciplinary classi fi cation 
of the idiopathic interstitial pneumonias. Am J Respir Crit Care Med 2013; 188 : 733 – 748.
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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: transbronchial lung cryobiopsy SLB: surgical lung bx



• 70 cases of ILD from Royal Brompton

• 7 MDT across Euro

30%

18%

9%

9%

% of 1st choice

SLF Walsh et al Lancet Respir Med 2016; 4: 557



•  >200 recognized diffuse 

interstitial lung diseases

• ~10 pathological patterns

•  ~5-6 HRCT manifestations
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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



Example of types of ILD 
that may likely be associated with 
a progressive fibrosing phenotype

1. ATS/ERS. Am J Respir Crit Care Med 2002;165:277-304; 2. Travis WD et al. Am J Respir Crit Care Med 2013;188:733-48; 3. Fischer A et al. Eur Respir J 2015;46.976-87

within a 24-month period 
A decline of ⩾10% in FVC 
or
A decline of ⩾15% in Dlco
or
Worsening symptoms or 
HCRT & decline of 5-10% FVC



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

Treatment and Monitoring



• Poor Prognosis: Traction Bronchiectasis, corrected for extent socre, regardless of the background 

on reticulation or honeycomb

Edey AJ, et al Eur Radiol. 2011;21:1586-93.

Grade I, 

mild 

(peripheral)

grade II, 

moderate

(central) 

grade III, 

severe 

(both) 

Grade I, 

mild 

(peripheral)

Traction Bronchiectasis



Jacob J, et al. Thorax 2020;75:648–654.

A:  50 YOM, antifibrotic (-) 6 M apart 

FVC decline:  >10% /yr, 

TxBx change: markedly worsened (score=5) 

B: 62 YOM, antifibrotic (+)_13 M apart. 

FVC decline 5.0% - 9.9%, 

TxBx change: mildly worsened (score=4). 

C: 77 YOM, antifibrotic (-) 15 M apart, 

TxBx change: Score=3, stable) 

FVC decline (−5.0% to 4.9%) 

stable. Parenchymal changes visible on the 

CT may reflect disease maturation rather than 

disease progression. 

Score 1=markedly  improved,  2=slightly improved, 

3=no change, 4=slightly worsened and 5=markedly 

worsened.

Traction Bronchiectasis



Robbie H, Jacob J, Walsh S et al. AJR 2019; 213:318–324

Lung Volume



PF-SSc-ILD

2005/8
2005/8

2004/8 2004/8



PF-ILD+progressive LNE

2004/4 2007/7



• 1094 Pt (53%M); f/u 10 years 

• MLN > 10 mm (66% Pt ) predict

• TRS (Transplant-free survival )

• all-cause mortality

• hospitalization risk

Adegunsoye A  (U Chicago) AJRCCM 2019;199:747

Lymph Node



• 68Ga-labeled dynamic fibroblast 

activation protein (FAP) inhibitor  
68Ga-FAPI PET/CT

• 15 patients with fILD with 

suspected lung cancer 

• Histology validation: 4 human 

biopsy and Nedd4-2-/- mice with 

fibrotic lungs: patchy expression 

esp in the transition zone. 

• Pattern specific to fibroblast 

activity

R € ohrich et al. J Nucl Med 2022; 63:127 – 133 DOI: 10.2967/jnumed.121.261925



Quantitation of ILD

Visual scoring

Semi-quantitative score

Full (auto) quantitative maps



Semi-QCT

SSc-ILD extent >10%?    健保給付





Q: Is the ILD extent > 10%



Structure Report 





• 48 patients, SSc-ILD
• Six anatomical levels :

1.  arch of the aorta
2. carina
3. pulmonary venous confluence
4. a point halfway between level 3 and level 5
5. 1 cm above the dome of the right hemidiaphragm
6.  2 cm below the dome of the right hemidiaphragm

*  Cut-off value for fibrosis score to overall survival (OS) was 14.2%, with moderate accuracy.

2 cm below the dome of the right hemidiaphragm

Simplified Quantification

Respirology (2018) 23, 385–391

Q: Is the ILD extent > 10%



59 Y/O male,  CTD-ILD pattern
Immune factor negative

One lung of one slice = one score, total score = 12.  



0.43 0.8 0.28

12 scores x 10% = 1.2  If total score > 1.2 
pass the criteria

0.8+0.28+0.43 = 1.51 > 1.2  #

S5 S6



Quantitation of ILD

Visual scoring

Semi-quantitative score

Simplified quantitative score

Full (auto) quantitative maps
Texture Pattern * Extent

LN Enlargement 

Vessel-related score

Lung Volume



Radiology 1994; AJR 2002

Physiologic evaluation of the patient with lung cancer being considered for 

resectional surgery: ACCP evidenced-based clinical practice guidelines

------Chest 2007;132:161S

ERS/ESTS clinical guidelines on fitness for radical therapy in lung cancer 

patients (surgery and chemo-radiotherapy)

------European Respiratory Journal 2009 34: 17-41

Guidelines on the radical management of patients with lung cancer 
-------Thorax 2010;65, iii1-27



Pulmo Phantom

• The H value varies in different exposure and recon setting

CTDI 3.5 mGy CTDI 2.0 mGy

• Siemens Somatom HQ, KSVGH, 1995



The Influence of Expiratory phase



Spirometry-gated CT (PulmoCT)

Siemens Somatom HQ, KSVGH, 1995

TL

FRC

VC

Trigger @ 50% VC



AI-3D Camera Method



Visual.semi- vs Auto.full-QCT



39 YOF PSS

PRED  ACTUAL %PRED                     

FVC         Liters          3.80     1.92 *         050.5

FEV1        Liters         3.30     1.74 *          052.7                     

FEV1/FVC    %                        90.62                             

LUNG VOLUMES  (BTPS)                                          

VC          Liters             3.89     1.92 *        049.4                     

TLC         Liters            5.69     3.14 * 055.2          

DLCO                            09.5     03.2 *       33.6 

DLCO/VA                     01.7     01.2 *        68.7



Yang CC et al. (Chi-Mei, Mackay)  Diagnostics 2022, 12, 1002.



Radiomics of the lungs
(QUIBIM Precision 2.8, QUIBIM SL, Valencia, Spain

Yang CC et al. (Chi-Mei, Mackay)  Diagnostics 2022, 12, 1002.



Liang Chia-Hao et al. Cancers 2021,13,5600





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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6 Professionalists

• Pulmonologist

• Radiologist

• Rheumatologist

• Cardiologist

• Thoracic Surgeon

• Pathologist
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