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INTRODUCTION

The history of usual interstitial pneumonia (UIP) dates 
back to 1969 when Liebow and Carrington [1], pathologists 
at Yale University, defined it as “the largest group, the 
most heterogeneous in terms of structure and causation, 
corresponding to the classic, undifferentiated” or “usual” 
description. It results from the failed resolution of lesions 
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caused by injury to the alveolar lining cells, the capillary 
endothelium, or both, while the basement membrane is 
relatively intact. Hyaline membrane formation and the 
most variegated proteinaceous and cellular exudate may 
persist for several years. In 1994, Katzenstein and Fiorelli 
[2] defined nonspecific interstitial pneumonia (NSIP) 
as “characterized by varying proportion of interstitial 
inflammation and fibrosis that appeared to be occurring 
over a single time span (i.e., the process was temporally 
uniform)” with a better prognosis and different treatment 
options. The concept of UIP and NSIP evolved within the 
pathology domain until the 1990s when Nishimura et al. in 
1992 [3], Müller and Coiby in 1997 [4], and Johkoh et al. in 
1999 [5] reported the histopathologic-radiologic correlation 
of UIP using high-resolution CT (HRCT). The American 
Thoracic Society (ATS)/European Respiratory Society (ERS) 
International Multidisciplinary Consensus Classification 
on Idiopathic Interstitial Pneumonia published in 2002 
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reflected the trend of the multidisciplinary approach by 
pulmonologists, radiologists, and pathologists [6]. The 
concept and definition of UIP continued to evolve with 
pathologic and CT criteria in addition to the ATS/ERS/
Japanese Respiratory Society (JRS)/Latin American Thoracic 
Association (ALAT) Guidelines in 2011 [7] and 2018 [8] and 
the Fleischner Society White Paper in 2018 [9]. In 2020, 
the Fleischner Society Position Paper on Interstitial Lung 
Abnormality (ILA), which defined the abnormality as lung 
lesions detected incidentally on CT, was published with 
its subcategorizations of non-subpleural ILA, subpleural 
non-fibrotic ILA, and subpleural fibrotic ILA based on 
data from multiple large investigational cohort studies 
including thousands of CT scans [10]. It is expected that 
ILAs, particularly the subpleural fibrotic, include earlier 
or subclinical forms of fibrotic lung diseases. Throughout 
the course of concept evolution from UIP to ILA via NSIP, 
histopathology and CT have become a partner and they 
have played an important role in the multidisciplinary 
team approach. At the same time, traction bronchiectasis/
bronchiolectasis is recognized as the most persistent and 
important index of severity for fibrosis and prognosis 
[11, 12]. A recent report by Hida et al. [13] indicated 
that the Traction Bronchiectasis Index (TBI) helps stratify 
the prognoses of subjects with ILA. In this review, the 
evolutionary concepts of UIP, NSIP, and ILA are summarized 
using tables, figures, and CT-pathologic correlation. Finally, 
the proposal of CT-based UIP scoring was proposed to 
facilitate a better understanding of the spectrum from ILA 
to UIP with attention to traction bronchiectasis.

Brief History of Fibrotic Lung Disease, UIP,  
and Traction Bronchiectasis 

Liebow and Carrington [1] first defined UIP in 1969; 
chronic interstitial pneumonia was classified into 
five histopathological categories: UIP, desquamative 
interstitial pneumonia (DIP), bronchiolitis obliterans 
interstitial pneumonia and diffuse alveolar damage (BIP), 
lymphocytic interstitial pneumonia (LIP), and giant cell 
interstitial pneumonia (GIP). NSIP was first defined as 
a category of pulmonary fibrosis in 1994 by Katzenstein 
and Fiorelli [2]. Acute interstitial pneumonia (AIP), 
respiratory bronchiolitis-interstitial lung disease (RB-ILD), 
and bronchiolitis obliterans with organizing pneumonia 
(BOOP) as a substitute for bronchiolitis with interstitial 
pneumonia were also added to the category of idiopathic 

interstitial pneumonias [4, 14, 15]. GIP was considered 
idiopathic and excluded from the category of idiopathic 
interstitial pneumonia [4, 16, 17]. Both pathological and 
clinical classifications of idiopathic pulmonary fibrosis 
(IPF; pathologic counterpart, UIP) were reviewed [18]. In 
2001, the classification evolved into the diagnostic criteria 
for IPF by the ATS with consensus [6]; the characteristic 
HRCT features were as follows: patterns of honeycombing 
and reticular opacities and the distribution of bilateral and 
symmetric basal or subpleural predominance (Table 1, Fig. 1).

Traction bronchiectasis was described as a finding of 
CT UIP in the 2011 statement, which was subsequently 
added as a criterion of probable CT UIP pattern in the 2018 
statement [8, 9]. In the 1950s, traction bronchiectasis was 
initially regarded as the progression of cystic changes in the 
lungs [19]. A comparison between the pathologic and chest 
radiographic features of end-stage fibrosis was performed by 
Genereux [20], and in this study, the possible relationship 
between traction bronchiectasis and pulmonary fibrosis 
was highlighted. The association between pathological 
and radiological traction bronchiectasis was reported by 
Westcott and Cole [21]. They considered the mechanism 
of traction bronchiectasis as the response to abnormal 
intraluminal pressure caused by increased elasticity 
and mechanical distortion of the bronchi. Radiological 
bronchiectasis was described in 2009 [22]; traction 
bronchiectasis was described as a frequently accompanying 
feature of UIP. Traction bronchiectasis is now defined as 
irregular and bronchiolar dilation caused by surrounding 
retractile pulmonary fibrosis (Fig. 1) [23]. 

Overview of NSIP 

Kitaichi [24] was the first to report the cases of idiopathic 
interstitial pneumonia that were not covered by the 
previous classification of idiopathic interstitial pneumonia, 
including UIP and DIP. The concept of NSIP was developed 
by Katzenstein and Fiorelli [2]. They reported that NSIP 
had pathological features of inflammation and pulmonary 
fibrosis, the proportion of which could help classify NSIP 
into subtypes [2]. Fibrotic and cellular patterns are included 
in the classification of NSIP [2, 18, 25-27]. Cellular NSIP 
mainly consists of inflammatory cell infiltration [2, 25]. 
The typical pathological features of fibrotic NSIP (fNSIP) 
are characterized by homogeneous and diffuse fibrosis with 
interstitial deposition of collagen and chronic inflammatory 
cells [24, 27]. The fNSIP had a larger architectural distortion 
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than the cellular NSIP; it was smaller than that of UIP [18, 
25]. Fibroblastic foci, myogenesis, and honeycombing in 
pathology, which are pathognomonic of UIP, are not usually 
observed in fNSIP [18, 28, 29]. In addition to pathological 

viewpoints, NSIP was also different from UIP based on the 
following clinical characteristics: younger age, susceptibility 
to steroid therapy, longer overall survival, and relatively 
preserved pulmonary function [2, 18, 27, 28, 30]. NSIP is 

Table 1. Transition of Classification of Interstitial Pneumonia

Liebow and 
Carrington 

[1]

Katzenstein 
et al. 
[14]

ATS/ERS [6]
ATS/ERS/JRS/ALAT [7]

ATS/ERS/JRS/ALAT [8]
Fleischner Society White Paper [9]Histologic 

Pattern
Clinical-Radiologic-

Pathologic-Diagnosis (Histopathology) (Histopathology)

UIP UIP UIP IPF UIP UIP
DIP DIP DIP DIP Probable UIP Probable UIP

RB-ILD RB RB-ILD Possible UIP Possible UIP
LIP LIP LIP Not UIP Alternative diagnosis
GIP (HRCT) (HRCT)
BIP BOOP OP COP UIP Typical UIP

AIP DAD AIP Possible UIP Probable UIP
NSIP NSIP NSIP (provisional)* Indeterminate for UIP

Inconsistent with UIP Consistent with non-IPF
IIP other than IPF The significance of HRCT was strengthened

IIP other than IPF was excluded from the guidelines

*This group represents a heterogeneous group with poorly characterized clinical and radiologic features that needs further study. AIP = 
acute interstitial pneumonia, ALAT = Latin American Thoracic Association, ATS = American Thoracic Society, BIP = bronchiolitis obliterans 
interstitial pneumonia and diffuse alveolar damage, BOOP = bronchiolitis obliterans-organizing pneumonia, COP = cryptogenic organizing 
pneumonia, DAD = diffuse alveolar damage, DIP = desquamative interstitial pneumonia, ERS = European Respiratory Society, GIP = giant 
cell interstitial pneumonia, HRCT = high-resolution CT, IIP = idiopathic interstitial pneumonia, IPF = idiopathic interstitial fibrosis, 
JRS = Japan Respiratory Society, LIP = lymphocytic interstitial pneumonia, NSIP = nonspecific interstitial pneumonia, OP = organizing 
pneumonia, RB = respiratory bronchiolitis, RB-ILD = respiratory bronchiolitis-interstitial pneumonia, UIP = usual interstitial pneumonia

Fig. 1. End-stage pulmonary fibrosis and lung transplantation in a 62-year-old man with usual interstitial pneumonia.
A, B. Lung window images of CT scans obtained at the levels of the right upper lobar bronchus (A) and liver dome (B) show reticular lesions 
and patchy areas of honeycombing (arrows) in both lungs. C, D. Coronal reformatted images demonstrate areas of honeycombing (arrows) and 
traction bronchiectasis (arrowheads). E. Gross pathologic specimen of explanted left lung showing areas of honeycombing (arrows) and traction 
bronchiectasis (arrowheads).
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associated with connective tissue disease more frequently 
than UIP. This relationship with connective tissue disease 
can influence the overall survival of patients depending on 
the type of underlying connective tissue disease (Tables 1, 2) 
[31, 32]. 

HRCT is useful for identifying NSIP; a 78% diagnostic 
accuracy was reported by Silva et al. [33]. Typical features 
of fNSIP on HRCT are subpleural-dominant ground-glass 
opacities and reticular lesions sometimes with mild traction 
bronchiectasis. The lesions may show a distribution along 
the bronchovascular bundles and subpleural lungs (Fig. 2). 
In fNSIP related to connective tissue disease, the lesions 
demonstrated a lower lung zone predominance (Fig. 3). 
Honeycombing in fNSIP is rarely observed on HRCT and 
during pathological evaluations (Figs. 2, 3) [34-37]. On 
the other hand, the presence of ground-glass opacities 
is insufficient for CT distinction between fNSIP and UIP 

[5, 11, 36, 38]; interobserver variation was also not 
negligible [5]. Therefore, pathological examination is often 
required to confirm the diagnosis of fNSIP [5, 11, 38, 39]. 
However, radiologic UIP features can overlap with those 
of fNSIP, with subpleural fibrosis accompanying traction 
bronchiectasis/bronchiolectasis. Similarly, UIP can overlap 
with fNSIP with patchy involvement and a subpleural or 
paraseptal distribution of fibrosis [5, 11, 29, 30, 34-38]. 
The interobserver agreement between radiological and 
pathological observations can also be a problem [11, 30, 
39, 40]. Additionally, the distinction between cellular NSIP 
and fNSIP, as well as NSIP and chronic hypersensitivity 
pneumonitis, based on HRCT is often difficult [33]. 
Regardless of these issues, radiological assessments of 
fNSIP are important because of the difference between 
patient management approaches and patient survival 
(effective corticosteroid and cytotoxic drug use and longer 

Table 2. Histopathological Criteria for UIP and NSIP
UIP* Probable UIP* Indeterminate UIP* Alternative Diagnosis*

Dense fibrosis with architectural 
distortion (i.e., destructive 
scarring and/or honeycombing)

Some histologic features from
UIP (column 1) are present but
to an extent that preludes a 
definite diagnosis of UIP/IPF

Fibrosis with or without
architectural distortion with
features favoring either a
pattern other than UIP or 
features favoring UIP
secondary to another cause

Features of other histologic
patterns of IIPs (e.g., absence
of fibroblast foci or loose
fibrosis) in all biopsies

Predominantly subpleural and/or 
paraseptal distribution of
fibrosis

AND
Absence of features to suggest 
an alternate diagnosis

Histologic findings indicative
of other diseases (e.g.,
hypersensitivity pneumonitis,
Langerhans cell histiocytosis,
sarcoidosis, LAM)

Some histologic features from
UIP (column 1), but with other
features suggesting an 
alternative diagnosis

Patchy involvement of lung 
parenchyma by fibrosis

OR
Honeycombing only

Fibroblast foci

Absence of features to suggest
an alternate diagnosis

Fibrosing NSIP† Cellular NSIP†

Key Features Pertinent Negative Factors Key Features Pertinent Negative Factors
Dense or loose interstitial
fibrosis with uniform
appearance

Temporal heterogeneity Mild to moderate interstitial 
chronic inflammation

Dense interstitial fibrosis

Fibroblastic foci with dense 
fibrosis

Prominence of organizing 
pneumoniaType II pneumocyte hyperplasia

in areas of inflammationFrequent preservation of lung
architecture Findings above are especially 

  important in case with patchy 
  involvement and subpleural 
  or paraseptal distribution

Diffuse severe alveolar septal 
inflammation

Mild or moderate interstitial
chronic inflammation

*Raghu et al. Am J Respir Crit Care Med 2018;198:e44-e68 [8], †Travis et al. Am J Respir Crit Care Med 2008;177:1338-1347 [37]. IIP = 
idiopathic interstitial pneumonia, IPF = idiopathic interstitial fibrosis, LAM = lymphangioleiomyomatosis, NSIP = nonspecific interstitial 
pneumonia, UIP = usual interstitial pneumonia
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Fig. 2. Fibrotic nonspecific interstitial pneumonia in a 60-year-old woman with Sjogren’s syndrome.
A, B. Lung window images of CT scans obtained at the levels of the liver dome (A) and suprahepatic inferior vena cava (B) show mixed areas of 
ground-glass opacities and reticular lesions with a patchy distribution. C. Coronal reformation image demonstrates lower lung zone predominance 
of lesions. D. Low-magnification (hematoxylin-eosin staining, x 10) pathological specimen shows chronologically homogeneous (same age) 
interstitial fibrosis. Uniform thickening of the alveolar septa and the preservation of the lung architecture are noticeable. E, F. Lung window 
images of CT scans obtained at similar levels to and six years after (A) and (B) without specific treatment show a minimal progression of 
interstitial lung diseases.

A

D E F

B C

Fig. 3. Fibrotic nonspecific interstitial pneumonia in a 69-year-old man.
A, B. Lung window images of CT scans obtained at the levels of the right inferior pulmonary vein (A) and liver dome (B) show reticular lesions in 
the subpleural portion of both lungs. C. A high-magnification (hematoxylin-eosin staining, x 100) pathologic specimen obtained from the right 
middle lobe shows temporally uniform and homogeneous pulmonary fibrosis. D, E. Lung window images of CT scans obtained at similar levels 
to and four years after (A) and (B) with azathioprine therapy for one and a half years show a minimal progression of pulmonary fibrosis. In 
addition, the development of traction bronchiolectasis is observable (arrowheads in E).

A
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overall survival in fNSIP, compared with UIP) [30, 41]. 

Significance of Classifying ILD Depending  
on the Presence of Traction Bronchiectasis

An international consensus statement about interstitial 
pneumonia was first made in 2002 [6]. Interstitial 
pneumonia was classified based on the pathological 
pattern and the categorization of IPF or non-IPF. The 
radiologic features of interstitial pneumonia were also 
based on previous studies that reported a high diagnostic 
performance of HRCT [37, 42]. Quadrelli et al. [43] reported 
that the performance of HRCT and pathological assessments 

in diagnosing IPF were comparable. Thus, differentiating 
between pathological and radiological patterns was 
considered important for the diagnosis of interstitial lung 
disease (ILD). An official ATS/ERS/JRS/ALAT statement in 
2011 addressed the efficacy of the radiological approach 
[7]. The statement established the CT criteria of UIP 
patterns where “UIP pattern,” “Possible UIP pattern,” and 
“Inconsistent with UIP Pattern” were included. A possible 
UIP pattern was determined to meet the three following 
features: subpleural and basal predominance, reticular 
abnormality, and the absence of the feature of “Inconsistent 
with UIP Pattern.” Therefore, lung biopsy can be exempted 
for the definite diagnosis of IPF after the confirmation of 

Table 3. Recategorization of Possible UIP Pattern on High-Resolution CT: Excerpt from an Official ATS/ERS/JRS/ALAT Guideline in 
2011 and 2018, and a Fleischner Society White Paper in 2018

Distribution Features
Typical UIP (2018) [8, 9] Subpleural predominant and basal predominant 

  (occasionally diffuse)

Often heterogeneous

Honeycombing
Reticular pattern
  with peripheral traction 
  bronchiectasis or bronchiolectasis

Probable UIP (2018) 
  [8, 9]

Subpleural and basal predominant
Often heterogeneous

Reticular pattern
   with peripheral traction bronchiectasis or 
  bronchiolectasis
May have mild GGO
Absence of honeycombing 
Absence of features to suggest an alternative diagnosis

Indeterminate for UIP
(2018) [8, 9]

Subpleural and basal predominant Subtle reticulation
May have mild GGO or distortion
Some inconspicuous features suggestive of non-UIP pattern

Most consistent with 
  non-IPF diagnosis 
  (2018) [8, 9]

Upper-lung or mid-lung predominant fibrosis
Peribronchovascular predominance with 
  subpleural sparing

Any of the following:
   predominant consolidation, extensive pure ground glass 
opacity (without acute exacerbation), extensive mosaic 
attenuation with extensive sharply defined lobular air 
trapping on expiration, diffuse nodules or cysts

UIP (2011) [7] Subpleural and basal predominant Reticular abnormality
Honeycombing with or without traction bronchiectasis
Absence of features listed as inconsistent with UIP pattern

Possible UIP (2011) [7] Subpleural and basal predominant Reticular abnormality
Absence of features listed as inconsistent with UIP pattern

Inconsistent with UIP
  (2011) [7]
  (any of seven features)

Upper or mid-lung predominance
Peribronchovascular predominance

Extensive ground glass abnormality (extensive reticular 
  abnormality)
Profuse micronodules (bilateral, predominantly upper lobes)
Discrete cysts (multiple, bilateral, away from areas 
  of honeycombing)
Diffuse mosaic attenuation/air-trapping (bilateral, in three 
  or more lobes)
Consolidation in bronchopulmonary segment(s)/lobe(s)

ALAT = Latin American Thoracic Association, ATS = American Thoracic Society, ERS = European Respiratory Society, GGO = ground-glass 
opacities, IPF = idiopathic interstitial fibrosis, JRS = Japan Respiratory Society, UIP = usual interstitial pneumonia
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the CT “UIP Pattern” (Table 3).
Sumikawa et al. [11] reported that survival curves are 

affected by HRCT patterns of chronic fibrotic ILD; cases 
with UIP patterns show significantly shorter overall survival 
than those with possible UIP patterns and fNSIP patterns 
(mean overall survival times of typical UIP, possible UIP, 
and fNSIP: 33.5, 73.0, and 140.2 months, respectively). 
Regarding the cases with fNSIP patterns, significant 
differences in survival curves stratified by pathological 
patterns were observed [30]. Several previous studies have 
shown an association between HRCT patterns and the 
histopathological pattern of UIP [8, 38, 44, 45]. Raghu et 

al. [46] reported that in an appropriate clinical setting, 
surgical lung biopsy may not be necessary for diagnosing 
IPF if the CT “possible UIP pattern” can be assessed by CT-
reading experts.

Because 80% or more of patients with CT “probable UIP 
pattern” proved to have histopathological UIP, Chung et 
al. [45] insisted that the CT “possible UIP pattern” should 
be classified into probable and indeterminate UIP patterns 
on HRCT to maintain consistency with the pathological 
UIP classification. Brownell et al. [47] reported that the 
addition of traction bronchiectasis to the CT “possible 
UIP pattern” can increase the positive predictive value for 

Fig. 4. Pathologic usual interstitial pneumonia manifesting as probable usual interstitial pneumonia pattern on CT in a 62-year-
old man.
A. Lung window CT scan image obtained at the level of the liver dome shows reticular lesions in the subpleural portions of the basal lungs. In 
addition, traction bronchiolectasis (arrowhead) is noticeable. B. Low-magnification (hematoxylin-eosin staining, x 50) pathologic specimen 
obtained from the right lower lobe discloses interstitial lung disease of temporal heterogeneity composed of areas of microscopic honeycombing 
(arrows), interstitial fibrosis, and chronic inflammation (open arrows) and normal lungs (small arrows). C. Seven-year follow-up CT scan obtained 
at a level similar to that in (A) demonstrates the progression of pulmonary fibrosis with new areas of honeycombing (arrows) in the left lower 
lobe. D. Coronal reformatted image obtained at the same time as (C) shows reticular lesions in the lower lung zones with traction bronchiectasis 
(open arrows).

A

C

B

D
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histopathologic UIP diagnosis (Fig. 4).
Therefore, the statement was modified and published as 

a clinical practice guideline in 2018 [8]. A possible UIP 
pattern can be replaced with a probable UIP pattern based 
on the presence of traction bronchiectasis/bronchiolectasis 
(Figs. 4, 5). Traction bronchiectasis was also indicated as 
an important feature of interstitial fibrosis in the Fleischner 
Society White Paper [9]. The distinction between traction 
bronchiectasis and honeycombing based on HCRT is often 
difficult, and adding multi-planar (coronal or sagittal 
reformation) images may facilitate a somewhat easier 
reading for the distinction. However, the importance of 
such a distinction cannot be emphasized more because the 
probable UIP pattern on HRCT shows a strong correlation 
with pathologic UIP [45].

Emerging Therapies for UIP and Emerging 
Concept of ILA

Several clinical trials have been performed to prove 

the benefit of selected drug therapy. The importance of 
monotherapy with corticosteroids was demonstrated only 
in a retrospective study [48]. The effect of corticosteroids 
on acute exacerbation of IPF was also unclear, although 
they were commonly prescribed [49]. The combination of 
corticosteroids and immunosuppressants was considered 
equivocal [50, 51]. Rituximab and cyclophosphamide were 
significantly effective for progressive ILD other than IPF in 
previous studies [52, 53]. However, pharmacotherapy for IPF 
has no conclusive evidence [7]. Some studies have shown 
that lung transplantation can improve the overall survival 
of patients with IPF [54]. Recently, the introduction of 
pirfenidone, an oral antifibrotic drug, and nintedanib, a 
tyrosine kinase inhibitor, has gained increasing attention. 
Both pirfenidone and nintedanib proved to be effective in 
controlling declining lung function or improving overall 
survival in phase III clinical trials (Fig. 5) [55-57]. Previous 
studies reported that immediate treatment with antifibrotic 
drugs can improve the overall survival and quality of life 
in patients with IPF [58, 59]. Therefore, the need for early 

Fig. 5. Pathologic usual interstitial pneumonia manifesting as probable usual interstitial pneumonia pattern on CT in a 61-year-
old man.
A, B. Lung window images of CT scans obtained at the levels of the right inferior pulmonary vein (A) and liver dome (B) show reticular lesions 
in subpleural areas in both lungs, particularly in dependent lungs. Traction bronchiectasis/bronchiolectasis is also observable (arrowheads, visible 
bronchioles within 2 cm from pleural surfaces). C. Coronal reformatted image demonstrates reticular lesions with subpleural distribution in both 
lungs. D. High-magnification (hematoxylin-eosin staining, x 200) pathologic specimen obtained from the right lower lobe shows mixed areas 
of microscopic honeycombing (arrows), interstitial fibrosis, and chronic inflammation (open arrows) and normal lung (small arrows). E, F. Four-
year follow-up CT images obtained at similar levels to (A) and (B) and with Pirfenidone (antifibrotic drug) therapy demonstrated a minimal 
progression of pulmonary fibrosis. In addition, areas of traction bronchiectasis are noticeable (open arrows in E).

A

D

B

E

C
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detection of IPF has become pressing. 
Subclinical and early ILD has been recognized broadly 

in several reports [60-64]. Rosas et al. [60] identified 
the radiological features of asymptomatic ILD with CT 
features such as subpleural ground-glass opacities and 
reticulation or peribronchovascular thickening. Similar 
findings of pulmonary interstitial changes, which may be 
collectively called ILA, were reported in subclinical older 
adults, smokers, and rheumatoid arthritis-related ILD [61-
65]. The radiological features of ILA are defined as non-
dependent lung changes on CT affecting more than 5% 
of any lung zone, including non-dependent ground-glass 
opacities or reticular abnormalities, architectural distortion, 
diffuse centrilobular nodularity, nonemphysematous cysts, 

honeycombing, and traction bronchiolectasis [66-68]. 
The Fleischner Society White Paper also highlighted that 
ILA may be a crucial predictor of ILD [9]. In 2020, the 
Fleischner Society Position Paper on ILAs was published. 
ILAs are defined radiologically as incidental non-dependent 
abnormalities, including ground-glass opacities or 
reticular abnormalities, architectural distortion, traction 
bronchiolectasis, honeycombing, and nonemphysematous 
cysts involving at least 5% of a lung zone in individuals 
without suspected ILD [10]. ILAs were further subclassified 
as non-subpleural, subpleural non-fibrotic, and subpleural 
fibrotic (Table 4) (Figs. 6, 7). There has been a debate 
on the treatment of early fibrotic ILD or fibrotic ILA with 
antifibrotic drugs, which is based on the idea that early 

Fig. 6. Subcategorization of Interstitial Lung Abnormalities (Table 4).
A. Non-subpleural and non-fibrotic. CT shows bilateral patchy areas of ground-glass opacities with non-subpleural distribution. B. Subpleural 
non-fibrotic. CT predominantly shows subpleural ground-glass opacity and linear abnormality without evidence of fibrosis. C. Subpleural fibrosis, 
traction bronchiectasis, and architectural distortion with predominant subpleural distribution. 

A B C

Table 4. Definition and Subcategories of ILA (Modified from Hatabu et al. Lancet Respir Med 2020;8:726-737 [10])

Definitions and subcategories of interstitial lung abnormalities
What are ILAs?
•  Incidental identification of non-dependent abnormalities, including ground-glass or reticular abnormalities, lung distortion, traction 

bronchiectasis, honeycombing, and non-emphysematous cysts

•  Involving at least 5% of a lung zone (upper, middle, and lower lung zones are demarcated by the levels of the inferior aortic arch 
and right inferior pulmonary vein

What are not ILAs?
Imaging findings restricted to:
• Dependent lung atelectasis
• Focal paraspinal fibrosis in close contact with thoracic spine osteophytes
• Smoking-related centrilobular nodularity in the absence of other findings
• Mild focal or unilateral abnormality
• Interstitial oedema (e.g., in heart failure)
• Findings of aspiration (patchy ground-glass, tree in bud)

Subcategories of ILAs
• Non-subpleural: ILAs without predominant subpleural localisation
• Subpleural non-fibrotic: ILAs with a predominant subpleural localisation and without evidence of fibrosis*
• Subpleural fibrotic: ILAs with a predominant subpleural localisation and with evidence of pulmonary fibrosis*

*Fibrosis is characterised by the presence of architectural distortion with traction bronchiectasis or honeycombing (or both). ILAs = 
interstitial lung abnormalities
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fibrotic ILD or fibrotic ILA eventually evolves and progresses 
to overt fibrotic ILD. Early treatment with antifibrotic drugs 
may prevent the ongoing progression of pulmonary fibrosis 
and help maintain healthy lives.

How Do We Understand the Whole Gamut 
of the ILD Spectrum from ILA to UIP with 
a Special Focus on Traction Bronchiectasis/
Bronchiolectasis?

The radiologic features of ILA overlap with those of NSIP, 
except for the relative paucity of clinical symptoms in the 
former [10, 34-36, 66-68]. NSIP can be diagnosed based on 
pathologic and clinical characteristics, whereas ILA can be 
diagnosed based on incidental findings on CT [10, 68]. ILAs 
are associated with smoking, old age, declining pulmonary 
function, increased mortality, and a positive mucin 5B 
(MUC5B) gene [10, 66-72]. Some of these associated 
factors of ILAs are similar to those of IPF [7-10, 66-73]. 
During long-term follow-up, the radiological findings of 
ILAs may evolve depending on the background and degree 
of lung disease [11, 12, 71, 72, 74-77]. 

An increase in the extent of architectural distortion 
or honeycombing, as well as the decrease in the extent 
of ground-glass opacities, is often detected on the HRCT 
of pathologically diagnosed fNSIP patients [11, 74]. In 
approximately 30% of cases with a suggested diagnosis 
of NSIP on initial CT examination, the disease shows 
progression, which was suggestive of IPF on follow-up CT 
in a previous study [74]. For ILAs and other ILDs, several 
studies have reported the progression of lung abnormalities 
on HRCT [12, 71, 72, 75-77]. NSIP, ILA, and ILD are 
considered to belong to the same spectrum as IPF based 
on their progressions [78, 79]. ILAs and early interstitial 
fibrosis are not necessarily interchangeable because ILAs are 
frequently observed with advanced age and associated with 
smoking and environmental pollution [80]. However, early 
diagnosis or more careful follow-up of ILAs may be required 
with the possibility of progression in mind. Increased 
comorbidities, such as lung cancer and other respiratory 
diseases, should also be considered during follow-up (Table 5) 
[72, 81-84].

The onset of pulmonary fibrosis may indicate a 
dysfunction of epithelial cells. The release of profibrotic 

Fig. 7. Evolution of fibrotic interstitial lung abnormality in both lungs during follow-up of eight years in a 70-year-old woman.
A, B. Lung window images of CT scans obtained at the levels of the right upper lobar bronchus (A) and liver dome (B) show fine reticular 
lesions in the subpleural portion of both lungs. C, D. Eight-year follow-up CT scans obtained at similar levels to (A) and (B) demonstrate a slow 
progression of pulmonary fibrosis in both lungs; these are interstitial lung diseases. In addition, areas of traction bronchiolectasis are noticeable 
(arrowheads in D).

A

C

B

D
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mediators and the acquisition of the features of 
mesenchymal cells occurred subsequently. The release 
of profibrotic mediators may lead to the activation 
of mesenchymal cells, an increase in the extracellular 
matrix, the differentiation of fibroblasts, and apoptosis of 
epithelial cells. The repetitive and complicated mechanism, 
including the aforementioned processes, was considered 
to cause interstitial fibrosis or alveolar wall collapse [73, 
85]. Simultaneously, lung remodeling occurs as an aberrant 
process. Injury to epithelial cells induces the activation of 
basal airway cells and causes aberrant re-epithelization or 
bronchiolization [85, 86]. These are considered to result 
in traction bronchiectasis or honeycombing. However, 
there are problems in clinical settings related to the 
discordance between radiologic and pathologic features; 
the difficulty in distinguishing microcystic honeycombing 
from traction bronchiectasis may cause a discrepancy [9, 
87, 88]. Indeed, histopathological honeycombing does 
not necessarily coincide with radiological honeycombing 
owing to the difference in their definitions [88]. On the 
other hand, traction bronchiectasis is closely related to 
honeycombing pathologically and radiologically. Staats 
et al. [89] reported that the degree of histopathological 
traction bronchiolectasis correlates with the degree of 
honeycombing on HRCT and honeycombing on HRCT 
correlates with histopathological traction bronchiolectasis 
after an explanted lung evaluation. This implied that lung 
remodeling was associated with the spectrum spanning 
traction bronchiectasis to honeycombing [84, 89, 90]. This 
observation was also consistent with that of a previous 
study; the extent of traction bronchiectasis and reticulation 
was associated with the severity of pulmonary fibrosis [91]. 

Jacob et al. [92] reported that the progression of traction 
bronchiectasis in IPF patients is the most significant 
factor associated with mortality. Therefore, identifying the 
presence, extent, and progression of traction bronchiectasis 
on HRCT is considered important for the diagnosis and 
prognostic predictions of IPF.

The results of previous studies suggested that traction 
bronchiectasis is also associated with prognosis in patients 
with ILD and chronic hypersensitivity pneumonitis [87, 93, 
94]. Edey et al. [95] first reported that the quantification 
(with a three-point scale) of the severity of traction 
bronchiectasis is important for patient prognosis; in other 
words, increasing the severity of traction bronchiectasis 
is indicative of higher mortality irrespective of the HRCT 
pattern and disease extent. Walsh et al. [96] reported 
that there is a significant difference between the survival 
curves stratified by the severity of traction bronchiectasis 
in chronic hypersensitivity pneumonitis. However, the 
standard for the classification of the severity of traction 
bronchiectasis is not defined in these studies. Recently, 
traction bronchiectasis/bronchiolectasis proved to be the 
most influential factor associated with the progression of 
ILAs [78]. Thus, the association between ILAs and traction 
bronchiectasis/bronchiolectasis is gaining more attention.

Hida et al. [13] classified ILA patients into 4 according 
to TBI. The four-point scales were based on the evaluation 
of the diameter of dilated bronchi or bronchioles on 
HRCT: TBI = 0, ILA without traction bronchiectasis or 
bronchiolectasis; TBI = 1, ILA with bronchiolectasis but 
without bronchiectasis or architectural distortion; TBI = 
2, ILA with mild to moderate traction bronchiectasis; 
TBI = 3, ILA and severe traction bronchiectasis and/or 

Table 5. Key Features according to Different UIP Category on High-Resolution CT with Its Correspondence to ILA/NSIP

Typical UIP 
[8, 9]

Probable UIP 
[8, 9]

Indeterminate
for UIP [8, 9]

Most consistent
with non-IPF [8, 9]

Basal and subpleural predominant distribution + + −; Variable/diffuse
Heterogeneity + +
Distortion + + Subtle
GGO ± ±
Peripheral traction bronchiectasis 
  or bronchiolectasis

+ + -

Honeycombing + - -

ILA defined by CT [10]
Subpleural 
Fibrotic ILA

Subpleural
Non-Fibrotic ILA

Non-Subpleural
ILA

NSIP defined by pathology [37] Progressive NSIP Fibrosing NSIP Cellular NSIP

GGO = ground-glass opacities, ILA = interstitial lung abnormality, IPF = idiopathic pulmonary fibrosis, NSIP = nonspecific interstitial 
pneumonia, UIP = usual interstitial pneumonia
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Fig. 8. TBI stratifies prognosis among the subjects with ILA. Reproduced from Hida et al. Eur J Radiol 2020;129:109073 [13].
A. TBI = 1. CT images demonstrate subpleural ground-glass and reticular opacities, indicating the presence of ILA. The dilatation of bronchioles 
(arrowheads) without obvious architectural distortion in the area of the subpleural opacities of the ILA is shown. B. TBI = 2. CT images 
demonstrate ground-glass and reticular opacities with subpleural and basilar distributions, indicating the presence of an ILA. Itis characterized 
by mild bronchiectasis (arrowheads) associated with architectural distortion in the area of subpleural opacities of an ILA. C. TBI = 3. CT images 
demonstrate ground-glass and reticular opacities with subpleural and basilar distributions, indicating the presence of an ILA. Severe bronchiectasis 
associated with architectural distortion as well as honeycombing is shown. D. Kaplan-Meier survival curves showing percent survival probability 
of participants with ILA stratified by TBI = 0, 1, 2, and 3 and those without ILA over years. ILA = interstitial lung abnormality, TBI = traction 
bronchiectasis index
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honeycombing. As illustrated in Figure 8A, dilated airways 
in the subpleural area within 2 cm from the pleural or 
fissural surfaces with concurrent ILAs should be regarded 
indicative of bronchiolectasis, whereas dilated airways 
that are more proximal represent bronchiectasis, as shown 
in Figure 8B. They concluded that the extent of TBI is 

associated with overall survival or survival curves in ILA 
patients [13]. Traction bronchiolectasis on HRCT may be 
characterized by the results of interstitial inflammation, a 
non-fibrotic ILA, or gravity-dependent phenomena because 
the radiologic-pathologic correlation on the nature of 
the presumed traction bronchiolectasis has not been 

Table 6. UIP Score Defined by CT Findings with Emphasis on Presence and Extent of TB/Bronchiolectasis (Hatabu and Lee)

ATS/ERS/JRS/ALAT ILA [10] TBI [13] TB UIP Score
Typical UIP 3 +++ (severe) and/or honeycombing 4
Probable UIP (82.4% UIP/probable UIP) [45] Subpleural fibrotic 2 + or ++ (mild to moderate) 3
Indeterminate UIP (54.2% UIP/probable UIP) [45] Subpleural non-fibrotic 1 Bronchiolectasis only 2

Subpleural non-fibrotic 0 - (none) 1
Inconsistent Non-subpleural 0

ALAT = Latin American Thoracic Association, ATS = American Thoracic Society, ERS = European Respiratory Society, ILA = interstitial lung 
abnormality, JRS = Japanese Respiratory Society, TBI = traction bronchiectasis index, UIP = usual interstitial pneumonia

Fig. 9. UIP score defined by CT findings with emphasis on the presence and extent of traction bronchiectasis/bronchiolectasis 
(Hatabu and Lee as defined in Table 6).
A. UIP score = 0; non-subpleural ILA, TBI = 0, inconsistent for UIP. B. UIP score = 1; subpleural non-fibrotic ILA, TBI = 0, indeterminate UIP.  
C. UIP score = 2; subpleural non-fibrotic ILA, TBI = 1, indeterminate UIP. D. UIP score = 3; subpleural fibrotic ILA, TBI = 2, probable UIP.  
E. UIP score = 4; subpleural fibrotic ILA, TBI = 3, typical UIP. ILA = interstitial lung abnormalities, TBI = traction bronchiectasis index, UIP = 
usual interstitial pneumonia
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Fig. 10. Progression of fibrotic lung disease over 5 years.
A. Subpleural fibrotic interstitial lung abnormality (TBI = 2, UIP score 3, probable UIP). B. Subpleural fibrotic interstitial lung disease (TBI = 3, 
UIP score 4, typical UIP). TBI = traction bronchiectasis index, UIP = usual interstitial pneumonia
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established. However, TBI on HRCT may be indicative of a 
substantial degree of interstitial pulmonary fibrosis (Fig. 8).

ILAs have been reported to progress at several yearly 
intervals [12, 71, 77]. Jin et al. [77] reported the 
relationship between fibrotic ILAs and their progression. 
Putman et al. [12] reported that ILA progression is 
associated with the following radiological features: 
subpleural reticulation, lower lung zone predominance, 
and traction bronchiectasis/bronchiolectasis. Traction 
bronchiectasis/bronchiolectasis may be predictive not only 
of the degree of pulmonary fibrosis but also the progression 
of ILAs. On the other hand, serial changes in traction 
bronchiectasis/bronchiolectasis, which are frequently 
observed in clinical settings, have been mentioned only in 
a few studies [33, 92]. Silva et al. [33] showed changes 
in lung abnormalities in patients with NSIP on HRCT. 
Several cases showed an increase in the severity of traction 
bronchiectasis. Further assessment will be necessary to 
confirm the presence and extent of traction bronchiectasis 
in fibrotic ILDs or ILAs as radiological biomarkers for 
pulmonary fibrosis. 

A Proposal of UIP Score Based on CT with a 
Special Focus on Traction Bronchiectasis/
Bronchiolectasis

In this article, we have reviewed the history and 
evolution of the concepts and classification of UIP and 
traction bronchiectasis based on the tremendous work of 
several pathologists, pulmonologists, radiologists, and 
investigators on ILA and TBI. Naturally, we may derive 
a simple scoring system for UIP based on CT findings 
with special emphasis on traction bronchiectasis/
bronchiolectasis (Table 6) (Figs. 9, 10). 

Future Directions and Conclusion

Traction bronchiectasis may facilitate a better 
understanding of the spectrum of ILD from ILA to IPF. The 
graded severity of traction bronchiectasis may facilitate the 
prediction of prognosis in ILAs. The progression of traction 
bronchiectasis is often observed in ILD patients during 
long-term follow-up evaluation. However, only a few studies 
have elaborated on the degree of or progression of traction 
bronchiectasis in ILD patients. Further studies are required 
to assess the exact extent of traction bronchiectasis from 
various viewpoints, including deep learning and artificial 

intelligence approaches, alternative approaches to 
quantitative analysis, and the correlation between radiology 
and pathology.
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