
This copy is for personal use only. To order copies, contact reprints@rsna.org

REVIEWS AND COMMENTARY• REVIEW

Interstitial lung disease (ILD) is a heterogeneous group of diffuse 
parenchymal lung disorders characterized by varying degrees of 

chronic inflammation, fibrosis, or both, which may progress to 
respiratory failure. The use of thin-section chest CT has allowed 
a greater understanding of various ILD manifestations. Increased 
appreciation of radiologic-pathologic correlation and risks associ-
ated with surgical lung biopsy have shifted the diagnostic para-
digm from a histopathology-based approach to a noninvasive, 
multidisciplinary approach heavily reliant on imaging. Aided by 
multidisciplinary discussion, CT achieves high-confidence diag-
nosis in most patients (1). The increased recognition of prognostic 
imaging markers in ILD and the recent expansion of antifibrotic 
therapy beyond idiopathic pulmonary fibrosis (IPF) have placed 
a greater emphasis on the role of CT in ILD. Importantly, the 
identification of fibrosis carries direct prognostic and therapeu-
tic implications. With mounting understanding, ILD diagnosis 
continuously evolves, as reflected by the recent updates of several 
imaging guidelines and the emergence of novel ILD-related con-
cepts. However, ILD diagnosis remains complex because clinical, 
imaging, and pathologic manifestations of different ILDs may 
overlap. Despite thorough multidisciplinary discussion, a sub-
stantial minority of patients have unclassifiable ILD (2). In this 
review, we discuss current and emerging concepts of ILD imag-
ing with an emphasis on usual interstitial pneumonia (UIP), a 
specific histologic and radiologic lung fibrosis pattern, and sug-
gest a UIP-centric approach of fibrotic ILD, aimed at guiding 
the approach to ILD. Artificial intelligence (AI) tools, promising 
adjuncts of qualitative CT assessment, will likely augment the 
role of CT in the ILD realm.

Thin-Section Chest CT: Technical Evolution and 
Current Considerations
Multidetector volumetric CT using single breath-hold, contigu-
ous, thin-section imaging of the thorax has substantially increased 

the diagnostic value of CT in diffuse lung diseases, largely sup-
planting sequential CT (3,4). Thin-section CT technique is criti-
cal for the assessment of ILD. Owing to increased temporal and 
spatial resolution, volumetric thin-section CT reduces volume av-
eraging and motion artifact, thereby optimizing the characteriza-
tion of fine parenchymal detail and increasing sensitivity to subtle 
abnormality. It allows for thin-section multiplanar reconstructions 
(≤1.5 mm; typically, 1 mm or 1.25 mm), contributing to a more 
efficient and possibly more accurate determination of the cranio-
caudal distribution of abnormality. A moderate edge-enhancing 
reconstruction kernel (for example, Siemens B45f, GE Bone, Phil-
ips D or YB, and Toshiba Lung Std) is recommended to maximize 
spatial resolution while minimizing excessive noise (4,5). Iterative 
reconstruction aids dose optimization and noise reduction, with 
improved signal-to-noise ratio compared with filtered back projec-
tion. However, it should be used cautiously, as excessive iterative 
reconstruction can cause oversmoothing, potentially obscuring 
subtle ILD manifestations (6,7). Recommended CT parameters 
for ILD assessment are summarized in Table S1.

The Rationale behind A UIP-Centric Imaging 
Approach
Current ILD practice guidelines are based on a growing body 
of literature examining the clinical significance of CT findings 
and their histologic correlation (8,9). The high prevalence of 
UIP in IPF, strong radiologic-pathologic correlation of UIP, and 
prognostic and therapeutic implications of a timely UIP diag-
nosis provide the rationale for a UIP-centric imaging approach. 
A simplified approach is summarized in Figure 1 and detailed 
in this review.

UIP in IPF Diagnosis
In 2013, the second iteration of the American Thoracic Society 
(ATS) and European Respiratory Society (ERS) classification of 
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Abbreviations
ACCP = American College of Chest Physicians, AI  = artificial intelligence, 
ALAT = Asociación Latinoamericana de Tórax, ATS = American Thoracic 
Society, CPFE = combined pulmonary fibrosis and emphysema, ERS 
= European Respiratory Society, GGO = ground-glass opacity, HP = 
hypersensitivity pneumonitis, IIP = idiopathic interstitial pneumonia, 
ILA = interstitial lung abnormality, ILD = interstitial lung disease, IPF = 
idiopathic pulmonary fibrosis, JRS = Japanese Respiratory Society, PPF = 
progressive pulmonary fibrosis, UIP = usual interstitial pneumonia

Summary
Given the paramount importance of CT in the diagnosis, prognosis, 
and monitoring of interstitial lung disease (ILD), particularly fibrotic 
ILD, radiologists should familiarize themselves with current imaging 
guidelines and emerging ILD-related concepts.

Essentials
	■ Interstitial lung disease (ILD) is a heterogeneous group of diffuse 
parenchymal lung disorders, characterized by varying degrees 
of chronic inflammation, fibrosis, or both, that relies on a 
multidisciplinary approach for diagnosis, aided by thin-section 
chest CT (≤1.5 mm).

	■ Beyond diagnosis, CT has also become essential for ILD 
prognostication and follow-up, aiding the identification of fibrotic 
and progressive forms.

	■ The presence of fibrosis in ILD is a critical determinant of 
prognosis, particularly when typical features of usual interstitial 
pneumonia (UIP), a specific histologic and radiologic lung fibrosis 
pattern, are identified.

	■ The prevalence of UIP, its prognostic implications, and its strong 
radiologic-pathologic correlation in idiopathic pulmonary fibrosis 
provide the rationale for a UIP-centric approach, guided by current 
imaging guidelines.

	■ Early identification of interstitial lung abnormality, recognition of 
prognostic imaging markers, and progressive pulmonary fibrosis 
in established ILD can guide management and help optimize 
patient prognosis.

ERS/JRS/ALAT), probable UIP, indeterminate for UIP, and 
alternative diagnosis (4,13,14) (Table 1).

Typical UIP and probable UIP.—Typical UIP and probable 
UIP are defined at CT as subpleural and basilar predominant 
fibrosis characterized by reticulation, traction bronchiectasis 
and/or bronchiolectasis, and absence of features suggesting an 
alternative diagnosis (Fig 2). Other possible features of UIP 
include the presence of mild ground-glass opacity (GGO), 
some upper lobe involvement, and heterogeneity of periph-
eral fibrosis with lobular distortion (15). Honeycombing is a 
distinguishing feature of typical UIP and absent in probable 
UIP. Honeycombing at CT is the most specific finding of 
UIP. One should remember that imaging patterns can change 
over time. For instance, a nonspecific interstitial pneumonia 
pattern can occasionally evolve into a typical UIP pattern 
over many years (16,17).

Indeterminate for UIP.—When high confidence cannot be 
reached for UIP or alternative diagnoses, the pattern is deemed 
indeterminate for UIP, particularly if the distribution of fibro-
sis is very mild or slightly atypical.

Alternative diagnosis.—When the findings or distribution are 
suggestive of a non-UIP entity, an alternative diagnosis is fa-
vored (Table 1; Figs 1, 3). This includes patterns characterized 
by subpleural sparing, upper or mid lung predominance and/or 
perilymphatic or peribronchovascular predominance, and those 
where cysts, mosaic attenuation, extensive GGO, consolidation, 
or nodules are dominant features. If alternative features are pres-
ent, it is important to ensure that they are part of the underlying 
ILD rather than a superimposed acute process such as infection, 
aspiration, or edema. When compared with the 2018 version, 
the 2022 ATS/ERS/JRS/ALAT guidelines specify ranges of con-
fidence levels for UIP histologic characteristics and introduce 
minor changes pertaining to the radiologic description of the 

idiopathic interstitial pneumonias (IIPs) grouped these entities 
into chronic fibrosing IIPs, smoking-related IIPs, acute or sub-
acute IIPs, and rare IIPs 
(10,11). IPF—a chronic 
fibrosing IIP—is the most 
common fibrotic ILD and 
is characterized by a UIP 
pattern at CT and histo-
logic examination (2,12).

The Fleischner So-
ciety white paper and 
2022 clinical practice 
guidelines of the ATS, 
European ERS, Japa-
nese Respiratory Society 
(JRS), and Asociación 
Latinoamericana de Tórax 
(ALAT) (hereafter, ATS/
ERS/JRS/ALAT) define 
four diagnostic CT cat-
egories for UIP associated 
with a decremental likeli-
hood of histologic UIP: 
typical UIP (Fleischner 
Society) or UIP (ATS/

Figure 1:  Diagram depicts a simplified approach to fibrotic interstitial lung disease (ILD) at CT. 1 = Clinical assessment is performed to 
confirm or exclude secondary usual interstitial pneumonia (UIP). 2 = Clinical assessment and histopathologic examination are performed 
when appropriate to confirm and investigate alternative diagnoses to UIP in idiopathic pulmonary fibrosis (IPF). HP = hypersensitivity 
pneumonitis, LIP = lymphocytic interstitial pneumonia, NSIP = nonspecific interstitial pneumonia, PPFE = pleuroparenchymal fibroelastosis.
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diagnostic categories, including a more detailed description of 
UIP and probable UIP (Table 1) (4,13).

Radiologic-Pathologic Correlation of UIP
The relevance of the diagnostic UIP imaging categories lies in 
their ability to serve as histologic correlates. The reported posi-
tive predictive values for histologic UIP in typical UIP and 
probable UIP CT patterns exceed 90% and 80%, respectively 
(12,18). The prevalence of IPF and the presence of substantial 
traction bronchiectasis were, however, primary determinants 
of the positive predictive value of probable UIP in a prior re-
port (19). Although UIP is the radiologic and histologic hall-
mark of IPF, it is not specific for IPF and can be associated 
with other diagnoses, including connective tissue disease– 
associated ILD, fibrotic hypersensitivity pneumonitis (HP), 
familial pulmonary fibrosis, Hermansky-Pudlak syndrome, 
and asbestosis.

When a UIP pattern is identified at CT, a thorough clinical 
assessment is critical to determine the likelihood of IPF and to 
exclude other fibrotic ILDs. Older age, male sex, and a smok-
ing history confer a higher risk of IPF (14,20,21). The diagnosis 
of IPF is confirmed through multidisciplinary discussion when 
UIP or probable UIP are identified at CT and possible secondary 
causes have been excluded, thereby obviating the need for biopsy 
(13,14,22). In contrast, tissue sampling may be necessary for in-
determinate or alternative CT patterns of fibrotic ILD as histo-
logic UIP may be present in up to 60% of these cases (10,12).

Prognosis of UIP
The identification of UIP features at CT carries important 
prognostic implications, emphasizing the role of imaging 

in patient risk stratification and outcome optimization. The 
timely initiation of antifibrotic therapy in select patients re-
duces lung function decline and improves survival (23,24). 
High-confidence radiologic and histologic UIP patterns 
consistently portend worse prognosis with greater progres-
sion and shorter survival when compared with indeterminate 
and alternative patterns of fibrosis, even in non-IPF etiolo-
gies (9,10,18,25,26). Honeycombing—the key distinguish-
ing imaging feature of UIP from probable UIP—constitutes 
an independent adverse prognostic imaging marker (25,27). 
Concordant with these findings, a survival advantage and 
a lower risk of acute exacerbation is described in probable 
UIP versus UIP at CT (28,29). Traction bronchiectasis and 
a greater extent of fibrosis at CT are predictive of adverse 
outcomes in IPF irrespective of the confidence level for UIP 
at CT (30). Interestingly, traction bronchiectasis and hon-
eycombing are currently thought to reflect a spectrum of se-
verity of airway distortion. In IPF, honeycombing at CT is 
now thought likely to represent end-stage peripheral traction 
bronchiolectasis, which results from alveolar collapse and fi-
brosis (13,31,32). These findings underline the importance of 
accurate terminology in ILD with detailed characterization of 
fibrotic features, including adverse prognostic markers when 
present. The evolving understanding of IPF has been paral-
leled by the emergence of novel terminology and concepts in 
ILD imaging, which are discussed in the following sections of 
this review.

Secondary UIP
Secondary UIP refers to the UIP pattern observed in conditions 
other than IPF. Although IPF is the most common cause of 

Table 1: Summary of the Diagnostic UIP Categories as Defined by the ATS/ERS/JRS/ALAT Guidelines

Parameter UIP Probable UIP
Indeterminate  
for UIP Alternative Diagnosis*

Confidence (%)†‡ >90 70–89 51–69 ≤50
Predominant 

distribution
Subpleural
Basal
Possibly asymmetric‡

Subpleural
No subpleural sparing‡

Basal

Diffuse Peribronchovascular
Subpleural sparing‡

Perilymphatic
Upper lung
Mid lung

Dominant imaging 
features

Honeycombing
With or without traction 

bronchiectasis and/or 
bronchiolectasis

Mild reticulation‡

Irregular interlobular septal 
thickening‡

No honeycombing
Traction bronchiectasis 

and/or bronchiolectasis
Reticulation

Nonspecific 
features

Cysts
Mosaicism
Three-density sign
GGO
Nodules (including profuse CLN)
Consolidation

Additional possible 
imaging features

Mild GGO‡

DPO‡
Mild GGO Pleural plaques

Esophageal dilatation
Source.—Reference 13.
Note.—ALAT = Asociación Latinoamericana de Tórax, ATS = American Thoracic Society, CLN = centrilobular nodules, DPO = dendriform 
pulmonary ossification, ERS = European Respiratory Society, GGO = ground-glass opacity, JRS = Japanese Respiratory Society, UIP = usual 
interstitial pneumonia.
* Distal clavicular erosions and extensive lymphadenopathy were ancillary imaging features included in the 2018 guidelines and omitted in 
the updated guidelines.
† Diagnostic confidence for histologic UIP.
‡ Additions in the most recent ATS/ERS/JRS/ALAT guidelines, relative to the 2018 guidelines.
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UIP at CT, accounting for approximately two-thirds of cases 
(16,33), the UIP pattern may be associated with other disor-
ders, including connective tissue disease–associated ILD, famil-
ial pulmonary fibrosis, fibrotic HP, and other exposure-related 

disorders (34,35). Although CT findings of secondary UIP 
can mimic IPF, CT can commonly suggest a secondary cause. 
As per the current ATS, JRS, and ALAT (hereafter, ATS/
JRS/ALAT) HP imaging guidelines, a UIP pattern of fibrosis 

Figure 2:  Images in two patients with idiopathic pulmonary fibrosis (IPF) and high-confidence usual interstitial pneumonia (UIP) diag-
nosis at chest CT. Unenhanced (A) axial and (B) sagittal CT images in a 68-year-old male with UIP at CT show lower lobe–predominant 
fibrosis characterized by honeycombing superimposed on reticulation (circles), subtle traction bronchiolectasis (arrow in A), and lower 
lobe volume loss as demonstrated by mild posterior retraction of the right major fissure (arrowheads in B). Unenhanced (C) axial and 
(D) sagittal CT images in a 77-year-old male with asymmetric UIP pattern at CT show asymmetric fibrosis characterized by asymmet-
ric right lower lobe–predominant honeycombing superimposed on reticulation (circles), traction bronchiectasis and/or bronchiolectasis  
(arrow in A), and right lower lobe volume loss. The right major fissure is distorted posteriorly and inferiorly displaced (arrowheads 
in D). Unenhanced (E) axial and (F) sagittal CT images in a 66-year-old male with probable UIP pattern at CT show lower lobe– 
predominant fibrosis characterized by reticulation (circles) and traction bronchiectasis and/or bronchiolectasis (arrow). The findings are 
also asymmetrically greater on the right.
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associated with features of small airway disease (eg, centrilobu-
lar nodules with ground-glass attenuation, three-density sign, 
air trapping, or some combination thereof ) is in favor of an al-
ternative diagnosis to IPF and may be compatible with fibrotic 
HP (Fig 4). Asbestosis also typically manifests as UIP at CT and 
is suspected when asbestos-related pleural plaques are present  
(Fig 4) (13). Other common ancillary findings in asbestosis in-
clude mosaic attenuation and subpleural dot-like or branching 
nodules (36,37). Asbestosis is characterized by a more insidious 
disease course with slower clinical and radiologic progression 
when compared with IPF (38).

Variant UIP in Connective Tissue Disease–associated ILD
With connective tissue disease–associated ILD, distinct UIP 
patterns at CT occasionally termed variant or UIP-like pat-
terns are increasingly recognized (16,39–41) (Table 2, Fig 5). 
Imaging findings suggestive of connective tissue disease–asso-
ciated ILD include exuberant honeycombing involving more 
than 70% of the fibrotic lung, disproportionate involvement 
of the anterior segments of the upper lobes (anterior upper 
lobe sign), and horizontal demarcation of fibrosis from ad-
jacent normal lung on coronal reformatted images (straight-
edge sign) (16). Of these, the straight-edge sign has the 

Figure 3:  Images in three patients with low to very low confidence usual interstitial pneumonia (UIP) diagnosis at CT. Unenhanced 
(A) axial and (B) coronal CT images in a 39-year-old male with familial pulmonary fibrosis show diffuse ground-glass opacity and 
reticulation and scattered cysts (arrows), indeterminate for UIP. Unenhanced (C) axial and (D) coronal CT images in a 58-year-
old female with sarcoidosis show upper and perihilar predominant fibrosis characterized by peribronchovascular opacity, traction 
bronchiectasis (arrows), and architectural distortion. Unenhanced (E) axial and (F) coronal CT images in a 73-year-old female with 
Sjögren syndrome show lower lobe– and perivascular-predominant cysts closely associated with bronchovascular bundles (arrow 
in E), and with mosaic attenuation (circles in E). Findings are strongly suggestive of an alternative etiology to UIP and are compatible 
with lymphocytic interstitial pneumonia.
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highest specificity (16,41). Other findings described in certain 
connective tissue disease–associated ILDs are unlikely to be 
specific for a single disease, although their association with 
various disease types remains unexplored (40). For example, a 
disproportionate involvement of the anterolateral upper and 
posterosuperior lower lobes is described in systemic sclerosis 
(four corners sign). Areas of wedge-shaped UIP-like fibrosis 
(ie, island-like fibrosis) or admixed regional GGO, nonhoney-
comb cysts, and reticulation (heterogeneous lung destruction) 
are described in systemic lupus erythematosus, although UIP 

in isolated systemic lupus erythematosus is rare (39,42). De-
tailed assessment of previous imaging is critical. In island-like 
fibrosis, early examinations may show corresponding GGO or 
consolidation (39). Overlapping fibrotic patterns (eg, overlap-
ping UIP and nonspecific interstitial pneumonia) and lon-
gitudinal progression from non-UIP to overlapping or UIP 
and/or UIP-like patterns strongly suggest connective tissue 
disease–associated ILD (43) (Fig 6). Ancillary imaging signs 
can also aid this diagnosis. These include esophageal dilatation 
and severe pulmonary hypertension in systemic sclerosis, and 

Figure 4:  Images of secondary usual interstitial pneumonia in two patients. (A, B) Unenhanced axial CT images in lung window in a 70-year-old male 
with asbestosis show left upper lobe bronchiectasis and/or bronchiolectasis associated with mild subpleural reticulation (arrow in A) and mild left lower 
lobe honeycombing (circle in B; inset image). (C) Unenhanced axial CT image in soft tissue window shows partially calcified pleural plaques (circles) 
compatible with asbestos-related pleural disease. Unenhanced (D, E) inspiratory and (F) expiratory axial CT images in lung window in a 68-year-old 
female with fibrotic hypersensitivity pneumonitis show anterior upper lobe– and posterior lower lobe–predominant honeycombing (black circles in D and E).  
Multifocal mosaic attenuation and corresponding air trapping (white circle in D and F) support an alternative diagnosis to idiopathic pulmonary fibrosis.
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bony erosions and necrobiotic nodules in rheumatoid arthri-
tis–associated ILD (43).

Important ILD Entities beyond UIP
Growing evidence has also driven changes to the diagnostic and 
management approach of non-IPF fibrotic ILDs. Updated clin-
ical practice guidelines and official research statements notably 
provide a framework for the diagnosis of HP, combined pul-
monary fibrosis and emphysema, and progressive pulmonary 
fibrosis, discussed in the following section.

Hypersensitivity Pneumonitis
HP refers to a heterogeneous group of ILDs resulting from the 
recurrent exposure to inhaled antigens in susceptible hosts (44). 
Current practice guidelines aim at streamlining the diagnosis 
and management of these diseases, made challenging by their 
geographic and clinical heterogeneity and a large variety of po-
tential inciting pathogens. Reports demonstrating the prognos-
tic significance of fibrosis in HP have provided the basis for a 
dual nomenclature reliant on the presence or absence of fibrosis 
in the current ATS/JRS/ALAT and American College of Chest 
Physicians (ACCP) guidelines (Tables 3, 4) (45,46). The previ-
ous temporal nomenclature has been abandoned because acute, 
subacute, and chronic HP categories frequently overlapped and 
failed to reflect prognosis (34,44,47,48).

In these imaging guidelines, CT is the primary step in deter-
mining the overall clinical confidence in the diagnosis of HP and 
in distinguishing fibrotic from nonfibrotic HP. This distinction 
is critical for prognosis and management. In both guidelines, to 
reflect the level of diagnostic confidence for HP, findings at CT 
are categorized as typical for HP or compatible with HP in nonfi-
brotic forms and as typical for HP, compatible with HP, or inde-
terminate for HP in fibrotic forms (34,47). A typical HP pattern 
at CT is highly specific for this diagnosis (49).

Variable distributions of abnormality and patterns of fibrotic 
HP are detailed in the ATS/JRS/ALAT guidelines, in contrast 
to the ACCP guidelines. In the ATS/JRS/ALAT guidelines, 

high-confidence diagnosis requires the association of paren-
chymal opacity, fibrosis, or both with features of small airways 
disease (Figs 7, 8; Table 3) (34). The craniocaudal distribution 
of findings in high-confidence HP categories may be diffuse or 
may show upper, mid, or lower lung predominance. In the axial 
plane, peribronchovascular or subpleural predominance may be 
seen. Parenchymal opacites consist mainly of GGOs or mosaic 
attenuation. Fibrosis is primarily characterized by coarse reticu-
lation. Honeycombing and traction bronchiectasis can be pres-
ent. The three-density pattern or sign (Fig 7) is highly specific 
for HP and defined as the juxtaposition of regional parenchy-
mal hypoattenuation, normal attenuation, and hyperattenua-
tion (50). This term is limited to fibrotic HP in the ATS/JRS/
ALAT guidelines.

Conversely, the three-density sign is accepted in nonfibrotic 
and fibrotic HP in the ACCP guidelines. Hypoattenuating ar-
eas correlate with air trapping on expiratory images. Hyper-
attenuating (ground glass) areas correlate with parenchymal 
infiltration and/or fibrosis. Regions of normal attenuation cor-
respond to interspersed spared parenchyma. Imaging features 
of small airways disease include air trapping resulting from 
small airway obstruction or centrilobular ground-glass nodules 
resulting from airway-centered inflammation or peribronchio-
lar fibrosis (51). When small airways disease is a dominant CT 
feature, a diagnosis of HP should be favored. In cases with con-
flicting or overlapping CT features of fibrotic HP and UIP, the 
findings should be integrated with clinical probabilities (52). 
Relevant to mosaic attenuation, the presence of a minimum of 
five hypoattenuating lobules in a minimum of three lobes may 
aid in distinguishing HP from UIP in IPF, although the assess-
ment of mosaic attenuation in clinical practice remains largely 
subjective (53).

In the ACCP guidelines, typical HP could manifest solely 
with diffuse centrilobular nodules or with mosaic attenuation 
and either air trapping and centrilobular nodules or the three-
density sign (Figs 7, 8; Table 4) (47). Features suggestive of 
alternative diagnoses are absent in typical and compatible HP 

Table 2: Chest CT Signs Described as “Variant” or “UIP-like” Patterns and Favoring Secondary UIP due to Connective 
Tissue Disease–associated ILD over UIP in IPF

Imaging Sign Description Initial Description
Exuberant honeycombing Stacked cysts abutting the pleura and involving more than 

70% of the fibrotic lung
Connective tissue disease–associated ILDs: RA, 

SSc, MCTD, Sjögren syndrome, myositis
Straight-edge sign Sharp horizontal delineation of fibrosis from relatively 

spared parenchyma in the coronal reconstruction, 
without superior extension laterally

Connective tissue disease–associated ILDs: RA, 
SSc, MCTD, Sjögren syndrome, myositis

Anterior upper lobe sign Disproportionate involvement by fibrosis of the anterior 
segments in the upper lobes

Connective tissue disease–associated ILDs: RA, 
SSc, MCTD, Sjögren syndrome, myositis

Four corners sign Disproportionate involvement by fibrosis of the 
anterolateral upper lobes and posterosuperior lower lobes

SSc

Heterogeneous lung 
destruction

Confluent regions of combined GGO, nonhoneycomb 
cysts, and reticulation

SLE

Island-like fibrosis Focal wedge-shaped honeycombing and reticulation with 
angular margins to the pleura

SLE

Source.—References 16, 39, and 42.
Note.—GGO = ground-glass opacity, ILD = interstitial lung disease, IPF = idiopathic pulmonary fibrosis, MCTD = mixed connective tissue 
disease, RA = rheumatoid arthritis, SLE = systemic lupus erythematosus, SSc = systemic sclerosis, UIP = usual interstitial pneumonia.
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patterns. In both guidelines, findings are usually less extensive 
in compatible patterns when compared with typical patterns.

Important practical tips and pitfalls of HP imaging and  
diagnosis.—HP cannot be excluded on the basis of imaging 
alone and should be considered in any patient with ILD. Imag-
ing manifestations are broad and may overlap with other ILDs 
(34,44). Findings of “typical fibrotic HP” may notably be found 
in patients with connective tissue disease due to concomitant 

small airway obstruction (52). In non-fibrotic HP, imaging find-
ings may be subtle or even absent (54). The diagnosis should be 
guided by multidisciplinary discussion encompassing a thor-
ough clinical and radiologic assessment and a review of bron-
choalveolar lavage and histopathologic results when available. 
The diagnostic approach at CT should account for disease prev-
alence, which may impact the diagnostic performance of guide-
lines schemes. In a recent report, the accuracy of the ATS/JRS/
ALAT guidelines was greater in low-prevalence environments 

Figure 5:  Images depict CT signs of connective tissue disease–related interstitial lung disease (ILD) in five patients. Unenhanced (A) axial 
and (B) coronal CT images in a 62-year-old male with mixed connective tissue disease–related ILD show exuberant honeycombing of the 
lower lobes, with a straight-edge sign on coronal reformatted image (dashed lines in B). (C) Unenhanced axial CT image in a 72-year-old 
female with rheumatoid arthritis–related ILD shows asymmetric involvement of the anterior right upper lobe with focal honeycombing and 
reticulation (ie, anterior upper lobe sign). (D) Unenhanced axial CT image in a 45-year-old male with systemic sclerosis–related ILD shows 
multifocal honeycombing and reticulation disproportionally involving the anterolateral upper and posterolateral lower lobes (ie, four corners 
sign) (circles). (E) Unenhanced axial CT image in a 20-year-old female with systemic lupus erythematosus shows focal wedge-shaped area 
of usual interstitial pneumonia–like fibrosis of the superior left lower lobe, with honeycombing and reticulation (circle). (F) Unenhanced axial CT 
image in a 57-year-old female with antisynthetase syndrome shows admixed ground-glass opacity, reticulation, and cysts within the visualized 
lungs (ie, heterogeneous lung destruction sign) (circle).
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and lower in high-prevalence environments compared with the 
ACCP guidelines (49). The simpler, more approachable ACCP 
classification could be more appealing for radiologists in general 
practice, where subspecialty ILD expertise is not available.

Combined Pulmonary Fibrosis and Emphysema
Combined pulmonary fibrosis and emphysema (CPFE) remains 
a somewhat controversial entity and was originally defined as 
the combination of upper lobe–predominant emphysema and 
lower lobe–predominant fibrosis. CPFE is characterized by a 
distinct pulmonary function profile and worse prognosis when 
compared with IPF and emphysema alone (55–57). CPFE 
manifests as significantly impaired gas exchange with marked 
reduction in the diffusing lung capacity for carbon monoxide 
and normalized spirometry owing to concurrent obstructive 
and restrictive processes. Lung volumes are higher in CPFE 
when compared with IPF alone (55,58,59). Poor prognosis and 
lower life expectancy are associated with an increased risk of 
pulmonary hypertension, which occurs in up to half of patients 
(58). Consequently, CPFE is described as a syndrome, which 
can be suggested at imaging but should be corroborated with 
the clinical assessment (55). Although initially described at CT 

as the combination of lower lobe–predominant UIP and up-
per lobe–predominant emphysema (ie, “strict” CPFE), a wider 
range of imaging manifestations is now accepted (Fig 9). Para-
septal and centrilobular emphysema are highly prevalent (55). 
Fibrosis is most commonly subpleural. Honeycombing is the 
most common fibrotic feature, occurring in more than 95% 
of patients (58,59). GGO is more pronounced than in isolated 
IPF and may reflect fine fibrosis, nonspecific interstitial pneu-
monia, or associated smoking-related lung disease (including 
smoking-related interstitial fibrosis and desquamative intersti-
tial pneumonia) (58,59).

The diagnosis and characterization of CPFE can be chal-
lenging in clinical practice. The broader radiologic definition 
of CPFE remains somewhat poorly defined. In 2022, an official 
research statement by the ATS/ERS/JRS/ALAT attempted to 
better delineate the syndrome (55). Several morphologic sub-
types are described depending on the separation and progres-
sive transition or admixture of emphysema and fibrosis. The 
prognostic implication of these subtypes has not been explored. 
Another report defined three distinct clinical subtypes associ-
ated with progressively increased mortality: an emphysema-
dominant subtype characterized by greater obstruction at 

Figure 6:  Images show the longitudinal progression from nonspecific interstitial pneumonia to variant usual interstitial pneumonia 
in a 70-year-old female with mixed connective tissue disease–related interstitial lung disease. Unenhanced (A) axial and (B) sagittal 
CT images from baseline chest CT show lower lobe– and peripheral-predominant reticulation (circle) superimposed on ground-glass 
attenuation, with subpleural sparing (arrowheads) and traction bronchiectasis and/or bronchiolectasis (arrow). Unenhanced (C) axial 
and (D) sagittal CT images obtained 13 years after initial evaluation show interval development of lower lobe–predominant exuberant 
honeycombing (circle) with progressed traction bronchiectasis (arrow) and new subpleural involvement.
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spirometry and lower CT fibrosis scores, a non-IPF fibrotic-
dominant type characterized by smaller lung volumes and lower 
CT emphysema scores, and, most commonly, an IPF-dominant 
subtype (ie, strict CPFE) characterized by severe restriction at 
spirometry and greater CT fibrosis scores (56). The recognition 
of UIP can be challenging when it is confounded by emphy-
sema, particularly in admixed patterns (14). Recently, the use 
of delayed imaging at gadolinium-enhanced thoracic MRI has 
shown promise in distinguishing emphysema from fibrosis (60). 

Because the umbrella term CPFE may obscure the heterogene-
ity of its radiologic appearances, it is probably best to separately 
describe the imaging features in each patient, including the pre-
dominant pattern of emphysema (centrilobular, paraseptal, etc) 
and the predominant pattern of fibrosis.

The coexistence of emphysema and pulmonary fibrosis is 
common and is not synonymous with CPFE. Emphysema and 
pulmonary fibrosis, particularly IPF, share common risk factors 
and common pathogenetic pathways influenced by genetic and 

Table 3: Summary of the Imaging Guidelines of the American Thoracic Society, Japanese Respiratory Society, and 
Asociación Latinoamericana de Tórax for Fibrotic and Nonfibrotic HP

HP Type

CT Features

Typical HP Compatible with HP Indeterminate for HP
Fibrotic
  Fibrosis 

features
Predominant coarse reticulation and/or 

irregular linear opacities 
Possible honeycombing and traction 
bronchiectasis

UIP pattern (with honeycombing and 
possible traction bronchiectasis) 
Subtle fibrosis and extensive GGO

Fibrosis without compelling features of HP: 
UIP or probable UIP; fibrotic NSIP; 
organizing pneumonia; indeterminate

  Small airways 
disease

At least one of the following: 
Ill-defined CLN and/or GGO 
Mosaicism, three-density pattern, 
and/or air trapping

At least one of the following: 
Ill-defined CLN 
Three-density pattern and/or air 
trapping

Fibrosis without compelling features of HP: 
UIP or probable UIP; fibrotic NSIP; 
organizing pneumonia; indeterminate

  Possible 
distribution

Diffuse (axially and craniocaudally) or 
Mid lung predominant or 
Basilar sparing

Craniocaudally: upper lung predominant 
Axially: peribronchovascular, subpleural

Fibrosis without compelling features of HP: 
UIP or probable UIP; fibrotic NSIP; 
organizing pneumonia; indeterminate

Nonfibrotic HP
  Parenchymal 

findings
At least one of the following: 

GGO 
Mosaicism

Nonspecific findings 
Uniform and subtle GGO 
Consolidation 
Cysts

NA

  Small airways 
disease

At least one of the following: 
Ill-defined CLN 
Air trapping

NA NA

  Possible 
distribution

Diffuse (axially and craniocaudally) Diffuse 
Variant distribution (lower lung 
predominant; peribronchovascular)

NA

Source.—Reference 34.
Note.—CLN = centrilobular nodules, GGO = ground-glass opacity, HP = hypersensitivity pneumonitis, NA = not applicable, NSIP = 
nonspecific interstitial pneumonia, UIP = usual interstitial pneumonia.

Table 4: Summary of the Imaging Guidelines of the American College of Chest Physicians for Fibrotic and Nonfibrotic HP

HP Type

CT Features

Typical HP* Compatible with HP* Indeterminate for HP
Fibrotic Fibrosis and at least one of the following: 

Diffuse, profuse ill-defined CLN 
Mosaicism with three-density sign†

Fibrosis and at least one present: 
Nonprofuse ill-defined CLN 
Mosaicism and air trapping not meeting criteria for typical HP 
Patchy or diffuse GGO

Fibrosis without 
other compelling 
features of HP

Nonfibrotic At least one of the following: 
Diffuse and profuse ill-defined CLN 
Mosaicism with air trapping and CLN 
Mosaicism with three-density sign†

At least one of the following: 
Nondiffuse and nonprofuse ill-defined CLN 
Patchy and diffuse GGO 
Mosaicism or air trapping not meeting criteria for typical HP

NA

Source.—Reference 47.
Note.—CLN = centrilobular nodules, GGO = ground-glass opacity, HP = hypersensitivity pneumonitis, NA = not applicable.
*  Patterns typical for HP and compatible with HP imply the absence of features suggestive of alternative diagnoses.
† The three-density sign is defined as the juxtaposition of regional parenchymal hypoattenuation, normal attenuation, and hyperattenuation.
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environmental factors (61). A majority of patients with IPF 
(60%–80%) have a history of smoking (62). Other shared risk 
factors include older age, male sex, occupational or inhalational 
exposures, and genetic polymorphisms (55). Smoking-related 
interstitial fibrosis is also common in smokers, characterized 
by airspace enlargement with alveolar septal fibrosis (63). In 
contrast with CPFE, clinical manifestations of smoking-related 
interstitial fibrosis are typically mild and nonprogressive. The 

Figure 7:  Images in a 58-year-old female with nonfibrotic hypersensitivity pneu-
monitis due to hot tub exposure. Unenhanced axial (A, B) inspiratory and (C) expi-
ratory CT images show centrilobular nodules (arrows in A) and ill-defined ground-
glass opacity (white circle in B) diffusely in the lungs, inspiratory mosaic attenuation 
(black circle in B), and air trapping (circle in C).

Figure 8:  Images in a 57-year-old female with fibrotic hypersensitivity pneumo-
nitis due to extensive mold exposure. Unenhanced (A) axial inspiratory, (B) axial ex-
piratory, and (C) coronal inspiratory CT images show juxtaposed areas of ground-
glass opacity (dashed circle in A), inspiratory mosaic attenuation (solid black circle 
in A and C) corresponding to expiratory air trapping (circle in B), and interspersed 
spared parenchyma (white circle in A) resulting in the three-density sign, defined as 
the juxtaposition of regional parenchymal hypoattenuation, normal attenuation, and 
hyperattenuation. There is associated reticulation and traction bronchiectasis (arrows 
in B and C). The pattern is typical for fibrotic hypersensitivity pneumonitis per the 
guidelines of the American College of Chest Physicians and the guidelines of the 
American Thoracic Society, Japanese Respiratory Society, and Asociación Latino-
americana de Tórax.
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CT features of smoking-related interstitial fibrosis may include 
asymmetric confluent cysts of varying size with associated GGO 
and reticulation (64). Patients’ clinical and functional profiles 
aid the differentiation of CPFE from concurrent emphysema 
and IPF and from smoking-related interstitial fibrosis.

Progressive Pulmonary Fibrosis
Non-IPF fibrotic ILDs are progressive in up to 60% of pa-
tients (Fig 10) (65,66). Progressive pulmonary fibrosis 
(PPF) was recently formally defined to aid in the identifi-
cation of these progressive phenotypes, allowing improved 
risk stratification and management guidance (12,65,66). 
PPF is described as the presence of at least two of the fol-
lowing criteria within a year of follow-up and despite appro-
priate management: (a) worsening respiratory symptoms,  
(b) deterioration of pulmonary function test results, and (c) 
progression of fibrosis at CT (13,65). This definition implies 
longitudinal follow-up subsequent to accurate diagnosis and 
treatment (65). The growing interest in PPF stems from recent 
trials showing a reduction in pulmonary function decline after 
treatment with antifibrotics for non-IPF ILDs (67). Although 
upfront antifibrotic therapy is not currently indicated in most 
patients, prognosis is optimized by early treatment when pro-
gression occurs (65). Given that the sensitivity of pulmonary 
function tests may be limited in detecting mild changes, the role 
of CT in the early identification of progression is emphasized 

(68–70). CT can also help distinguish PPF from other etiolo-
gies of clinical deterioration such as treatment-related pneumo-
nitis, infection, or acute ILD exacerbation (65,66). PPF may 
manifest with interval development, increased severity, or in-
creased extent of honeycombing, reticulation, traction bronchi-
ectasis and/or bronchiolectasis, or volume loss (66).

Increased GGO may also reflect progressive fibrosis. How-
ever, the differentiation from a superimposed acute process may 
be challenging and should be aided by the clinical context. Rec-
ommendations for follow-up CT are individualized (65). CT 
is recommended in patients with symptomatic or functional 
deterioration. Annual to biennial thin-section chest CT is ap-
propriate in most clinically stable patients (65,66). Close moni-
toring should particularly be considered when honeycombing, 
traction bronchiectasis, or extensive fibrosis are present, as such 
findings confer a higher risk of progression (25,26,71,72). 
Honeycombing is associated with progression and increased 
mortality in various fibrotic ILDs, including connective tissue 
disease–associated ILD and fibrotic HP (26).

Recent Advances and Future Directions in  
ILD Imaging
Promising developments in the ILD realm include the formal 
adoption of the terminology and general management paradigm 
for interstitial lung abnormalities (ILAs), and the expanded ap-
plications of quantitative tools in ILAs and ILD.

Figure 9:  Images in two patients with combined pulmonary fibrosis and emphysema. Unenhanced (A, B) axial CT images in a 77-year-old-male 
show upper lobe–predominant centrilobular emphysema (circle in A and D) and mild lower lobe usual interstitial pneumonia (UIP) fibrosis characterized 
by honeycombing (circle in B) and subtle traction bronchiolectasis (arrow in B). Unenhanced (C) axial and (D) sagittal CT images in a 60-year-old male 
show lower lobe–predominant non-UIP fibrosis characterized by reticulation, ground-glass attenuation, and cysts (circle in C) and traction bronchiectasis 
and/or bronchiolectasis (arrows in D) admixed with paraseptal emphysema and bullous change (arrowheads in C).
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Interstitial Lung Abnormalities
ILAs are incidental abnormalities of possible unsuspected, 
undiagnosed, or subclinical ILD at partial or complete CT 
of the chest. Although the ILA terminology was recently for-
mally defined, the concept of early ILD recognition is not new 
(20,73). The recent accelerated interest in ILAs stems greatly 
from clinical trials showing a survival benefit accrued from the 
early initiation of antifibrotics in IPF and other progressive 

fibrotic ILDs (13,74,75). ILAs are common and likely to be 
increasingly identified given trends in increased imaging use 
(20,76). ILAs are commonly progressive, although progression 
rates and follow-up periods are variable in former smoking and 
population-based smoking cohorts (20,76,77). ILAs are associ-
ated with increased respiratory symptoms, greater pulmonary 
functional impairment, and increased morbidity and mortal-
ity (21,78–80). Despite their potential implications, ILAs are 

Figure 10:  Images in a 36-year-old male with antisynthetase syndrome and progressive pulmonary fibrosis. Unenhanced (A) axial inspira-
tory and (B) coronal CT images from baseline chest CT show lower lobe–predominant ground-glass opacity and fine reticulation (circle in A) 
with mild traction bronchiectasis (arrow in B) and relative subpleural sparing (arrowheads in B), compatible with nonspecific interstitial pneumonia. 
Unenhanced (C) axial inspiratory and (D) coronal CT images from 6-month follow-up chest CT show increased extent of peribronchovascular 
predominant opacity and reticulation with new intermixed cysts, resulting in a “heterogeneous lung destruction” appearance (circle in C) and 
continued relative subpleural sparing (arrowheads in C and D). Unenhanced (E) axial inspiratory and (F) coronal CT images from 12-month 
follow-up chest CT show increased cysts superimposed on reticulation (circle in E), resolved opacities, and areas of continued relative subpleural 
sparing (arrowheads in F).
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under-reported and result in downstream pulmonology referrals 
in only about one-third of patients (81).

The 2020 Fleischner Society white paper provides a general 
framework for the characterization and follow-up of ILAs, ex-
cluding individuals with high risk (individuals with familial 
ILD, occupational exposures, and connective tissue disease–as-
sociated ILD) from the initial definition (20). The distinction of 
ILA from ILD is reliant on clinical assessment. ILAs are specific 
nondependent CT abnormalities (GGO, reticulation, nonem-
physematous cysts, honeycombing, traction bronchiectasis, and 
architectural distortion) involving more than 5% of any of the 
six lung zones. ILAs are categorized as subpleural fibrotic, sub-
pleural nonfibrotic, and nonsubpleural (Fig 11). Honeycomb-
ing, traction bronchiectasis, and architectural distortion are 
markers of fibrotic ILA, which can be categorized in accordance 
with the current UIP-centric classification as typical for UIP, 
probable UIP, or indeterminate for UIP.

Adequate terminology is critical, as imaging aids in prog-
nostication. High-risk imaging features, including reticulation 
and subpleural fibrotic forms of the typical or probable UIP 
subtypes, should be emphasized in radiology reports, as these 
impact follow-up and management considerations; ILAs char-
acterized by honeycombing are invariably associated with pro-
gression (21,77,82). The identification of ILAs should trigger a 

thorough clinical assessment to assess symptoms and pulmonary 
function and to exclude underlying risk factors for ILD. Assum-
ing clinical stability, 1–2-year follow-up CT should be consid-
ered for subpleural ILAs, particularly when fibrotic (20,66).

Quantitative ILD Imaging and the Promise of AI
Qualitative CT assessment of ILAs and ILD remains subject to 
substantial inter-reader variability and relatively low sensitivity 
to early or subtle changes at follow-up, even for experienced 
thoracic radiologists (83,84). Reliable characterization and 
stratification of patients at risk for progression remains chal-
lenging. Emerging AI tools bring great promise for greater re-
producibility and reliability of ILAs and/or ILD identification, 
classification, prognostication, and follow-up. Quantitative 
tools explored in ILD most commonly rely on machine learn-
ing algorithms trained to recognize complex CT patterns and 
deep learning algorithms using convolutional neural networks 
for the automated extraction of CT patterns (85).

Computer-based tools can aid ILD diagnosis and classifica-
tion. High attenuation areas, defined as the percentage of lung 
voxels between −600 and −250 HU at CT and reliant on au-
tomated threshold measurements, were shown to be associated 
with lung remodeling, inflammation biomarkers, ILAs, ILD-re-
lated hospitalization, and all-cause mortality in patients with ILD 

Figure 11:  Images in four patients with interstitial lung abnormality (ILA). (A) Unenhanced axial CT image in a 42-year-old-female presenting with 
pleuritic chest pain shows peripheral reticulation of the lower lobes and lingula (circles) with relative subpleural sparing (arrowheads), compatible with 
nonsubpleural ILA. (B) Unenhanced axial CT image in a 60-year-old female presenting with weight loss shows mild lower lobe predominant reticulation 
(circles) without traction bronchiectasis and/or bronchiolectasis or honeycombing, compatible with nonfibrotic subpleural ILA. (C) Unenhanced axial CT 
image in a 69-year-old male presenting for metastatic work-up of recently diagnosed head and neck cancer shows lower lobe–predominant reticulation 
(circle) with mild traction bronchiolectasis (arrow), compatible with a probable usual interstitial pneumonia (UIP) pattern of fibrotic subpleural ILA. (D) Unen-
hanced axial CT image in a 77-year-old male presenting for metastatic work-up of head and neck cancer shows lower lobe–predominant honeycombing 
superimposed on reticulation (circle), compatible with a UIP pattern of fibrotic subpleural ILA.



Radiology: Volume 316: Number 1—July 2025  ■  radiology.rsna.org� 15

Current State of Fibrotic ILD Imaging Chelala et al

(86,87). Although nonspecific, high-attenuation areas may help 
in the early detection of ILD and the prognostication of patients 
(88). Deep learning algorithms capable of autonomously classi-
fying CT patterns showed good performance in distinguishing 

UIP from non-UIP patterns (89–91). A recently 
described radiomic classifier demonstrated good 
performance in predicting radiologist-determined 
UIP (90). A machine learning model approved by 
the Food and Drug Administration for use in ILD 
showed high sensitivity in classifying IPF in patients 
with lower-confidence UIP imaging patterns (92). 
These algorithms are particularly interesting when 
subspecialized radiology expertise is lacking and 
when high-confidence diagnosis cannot be reached 
at qualitative CT assessment.

Lung texture analysis tools are CT-derived quanti-
tative measures of lung fibrosis (Fig 12). Such meth-
ods have been explored as measures of disease severity 
and progression and as potential prognostic metrics, 
most extensively in IPF. These tools map fibrotic pa-
renchyma by enabling detection and quantification 
of various lung textures, including high-attenuation 
areas, reticulation, and honeycombing. An example 
is the data-driven texture analysis fibrosis score, de-
fined as the volume of fibrotic abnormality expressed 
as a percentage of the entire lung volume (88,93). 
Data-driven texture analysis scores correlate with 
disease severity, pulmonary function tests at baseline 
and follow-up, and mortality (94,95). A threshold 
data-driven texture analysis score change of approxi-
mately 3.5% was previously found to reflect clinically 
significant change (93). Changes in fibrosis scores in 
patients with HP and IPF also helped predict survival 
using another lung texture analysis tool (96,97). In-
creased pulmonary vessel volumes derived from lung 
texture analysis were associated with increased ILD 
mortality in several reports (97,98). Baseline quanti-
tative ILD scores, defined as the sum of lung fibrosis 
extent, GGO, and honeycombing, were associated 
with disease severity and subsequent progression in 
idiopathic inflammatory myositis and with treatment 
response in scleroderma (88,99). These lung texture 
analysis–based quantitative scores can therefore serve 
as disease severity and progression markers and prog-
nostic determinants in ILD.

Emerging AI models are therefore promising ad-
junct tools to qualitative CT assessment, although 

many remain experimental. To allow broader implementation 
of AI into clinical practice, validation against clinical and radio-
logic data are crucial, while addressing data sharing and privacy 
concerns (100).

Figure 12:  Images of lung texture analysis in a 69-year-old-male 
with familial pulmonary fibrosis. (A) Unenhanced axial CT image in lung 
window demonstrates lower lobe– and peripheral-predominant fibrosis 
primarily characterized by ground-glass opacity (GGO) and reticula-
tion (circle) and traction bronchiectasis (arrow). (B) Corresponding lung 
texture analysis overlay map and (C) lung texture analysis summary re-
port highlight the distribution of abnormality, most pronounced in the pe-
ripheral lower lobes (arrows in C) and provide percentages of lung tis-
sue involvement in each classification (circled area in C) (12% for GGO 
and 9% for reticulation). LL = left lower, LM = left middle, LU = left upper,  
PVV = pulmonary vascular volume, RL = right lower; RM = right middle, 
RU = right upper, 3D = three-dimensional.
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Summary and Practical Approach
Interstitial lung disease (ILD) diagnosis is continuously evolv-
ing and often challenging. Multidisciplinary discussion is the 
reference standard, aided by a thorough and systematic radio-
logic review. A critical first step at CT is distinguishing fibrotic 
from nonfibrotic subtypes. Fibrosis in ILD is a critical determi-
nant of prognosis, particularly when features of usual interstitial 
pneumonia (UIP) are identified. In fibrotic ILDs, a UIP-centric 
imaging approach first guides the diagnosis by determining the 
level of confidence for UIP. Imaging clues help discern secondary 
UIP-like patterns from idiopathic pulmonary fibrosis. With non-
UIP patterns, a thorough evaluation of predominant features and 
distribution are critical. Follow-up imaging aids the decision to 
initiate antifibrotics in progressive pulmonary fibrosis. In conclu-
sion, CT is the cornerstone for ILD diagnosis, prognostication, 
and follow-up at multidisciplinary discussion. Radiologists play a 
critical role in the diagnosis of ILD and should familiarize them-
selves with evolving and novel ILD concepts.
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