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KEYWORDS Abstract Organizing pneumonia is a nonspecific pathologic pattern of response to lung dam-
Organizing age. It can be idiopathic, or it can occur secondary to various medical processes, most commonly
pneumonia; infections, connective tissue disease, and pharmacological toxicity.

Cryptogenic Although there is no strict definition of the pattern of organising pneumonia as in other
organizing idiopathic interstitial pneumonias, the characteristic pattern of this disease could be considered
pneumonia; to include patchy consolidations and ground-glass opacities in the peribronchial and subpleural
Idiopathic interstitial areas of both lungs. Moreover, studies of the course of the disease show that these lesions
pneumonia respond to treatment with corticoids, migrate with or without treatment, and tend to recur

when treatment is decreased or withdrawn.

Other manifestations of organising pneumonia include nodules of different sizes and shapes,
solitary masses, nodules with the reverse halo sign, a perilobular pattern, and parenchymal
bands.
© 2022 SERAM. Published by Elsevier Espana, S.L.U. All rights reserved.

PALABRAS CLAVE Neumonia organizada

Neumonia

organizada; Resumen La neumonia organizada es un patron patologico inespecifico de respuesta al dafio
Neumonia organizada pulmonar que puede ser idiopatico o secundario a numerosos procesos médicos, los mas fre-
criptogenética; cuentes, las infecciones, las enfermedades del tejido conectivo y la toxicidad farmacolégica.

Neumonia intersticial
idiopatica

Aunque no existe una definicion estricta del patrén de neumonia organizada como en otras
neumonias intersticiales idiopaticas, se pude considerar que el patron caracteristico de esta
enfermedad consiste en la presencia de consolidaciones pulmonares y opacidades de atenuacion
en vidrio deslustrado bilaterales parcheadas de distribucion peribronquial y subpleural. Ademas,
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en los estudios evolutivos de la enfermedad son caracteristicas la respuesta a corticoides de
estas lesiones, su caracter migratorio sin o con tratamiento y su tendencia a recaer al disminuir

o retirar el tratamiento.

Son también manifestaciones de la neumonia organizada los nédulos de morfologia y tamaio
variable, las masas solitarias, los nddulos con apariencia de «halo invertido», el patron perilob-
ulillar y las bandas parenquimatosas.
© 2022 SERAM. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Organising pneumonia (OP), formerly known as bronchi-
olitis obliterans organising pneumonia,’ is a non-specific
pathological pattern of lung response to different medical
processes, such as infections, connective tissue diseases,
drug toxicity, and radiotherapy, among others, which are
detailed in Table 1.%°"3 In its idiopathic form, cryptogenic
organising pneumonia (COP) is included in the idiopathic
interstitial pneumonia classification.®* Furthermore, OP
may represent the histological pattern present in exacer-
bations of other interstitial pneumonias, especially in usual
interstitial pneumonia (UIP)."

Although it is accepted that it may be underdiagnosed,
in a Spanish registry of interstitial diseases, it ranked
third, after idiopathic pulmonary fibrosis and sarcoidosis, '
although its secondary form can be much more common.'®

In this review, we will look over the pathological findings,
the various forms of clinical and radiological presentation of
OP, and its therapeutic management, with particular empha-
sis on radiological manifestations.

Clinical presentation, diagnosis and
management of organising pneumonia

The clinical and radiological presentation of OP can be very
varied and ranges from clinical pictures indistinguishable
from a pneumonic process to solitary pulmonary nodules
in asymptomatic patients. The average age of patients is
around 50-60 years.”? Most patients have a clinical pic-
ture characterised by non-productive cough and dyspnoea
accompanied by fever and, sometimes, flu-like symptoms'
usually with subacute onset and of four to six weeks’
duration,® although it can last for months." It is often
suspected when there is a clinico-radiological picture of
pneumonia that does not respond to antibiotics. From the
first descriptions of the disease, two typical characteris-
tics stand out in its course: response to corticosteroids
and the high rate of relapse when the dose is reduced or
suspended.’->%'7 The spontaneous regression and migratory
character of pulmonary lesions are also characteristic. '8
Pathophysiologically, the organisation, characterised by
fibroblastic proliferation, is a frequent response to lung
damage from different causes and its pathological and radio-
logical manifestations depend on the degree of damage and
the associated reparative response, adopting different pat-

terns, such as diffuse alveolar damage, acute fibrinous and
organising pneumonia and OP. The presence of hyaline mem-
branes and fibrin ‘‘balls’’ in the air spaces, respectively,
are the distinctive pathological features of the first two
entities.” The pathological pattern of OP is characterised
by the presence of fibroblastic foci in the air space affect-
ing alveoli, alveolar ducts and bronchioles, typically with
preservation of pulmonary architecture and limited inter-
stitial inflammation. Fibroblastic balls growing in the air
spaces, called Masson bodies, are a hallmark of the dis-
ease (Fig. 1). Their presence in the bronchiolar lumen was
the motivation behind the original name of ‘‘bronchiolitis
obliterans OP’’. Still, it was abandoned because it was
confused with bronchiolitis obliterans (now called constric-
tive bronchiolitis). The presence of other findings, such
as prominent interstitial inflammation, granulomas, peri-
bronchiolar metaplasia, lymphoid aggregates, vasculitis,
interstitial fibrosis, or honeycombing, make it necessary
to consider diagnostic alternatives. It must also be taken
into account that OP can appear along with neoplasms?® or
granulomas'® and, occasionally, within other pathological
entities, some of which represent an important clinical-
radiological differential diagnosis of OP, such as eosinophilic
pneumonia?' or non-specific interstitial pneumonia (NSIP),
in which more than half of the cases present foci of OP.?? In
fact, in a study conducted by a panel of experts,?? when the
clinical-radiological data supported the suspicion of OP, this

Table 1 Causes of organising pneumonia.

Infection (bacterial, viral, parasitic, fungal)

Drugs (immunotherapy, amiodarone, nitrofurantoin,
methotrexate, etc.)

Collagen disease

Associated with other interstitial diseases (eosinophilic
pneumonia, hypersensitivity pneumonitis, usual interstitial
pneumonia, nonspecific interstitial pneumonia)

Haematologic malignancies (leukaemia, lymphoma)

Transplant (lung, liver, bone marrow)

Radiotherapy

Common variable immunodeficiency

Inflammatory bowel disease (Crohn’s, ulcerative colitis)

Aspiration

Inhalation

Reaction to pulmonary processes (abscess, neoplasm, alveolar
haemorrhage, airway obstruction)

241



J.J. Arenas-Jiménez, E. Garcia-Garrigos, A. Ureha Vacas et al.

Figure 1 Haematoxylin and eosin stain shows fibroblastic
balls (asterisk) occupying the lumen of a terminal bronchiole.

diagnosis was favoured over that of idiopathic NSIP, regard-
less of whether the histological pattern was of the latter.
In addition, a pattern of OP overlap with NSIP is described
in which there are generalised foci of OP with preservation
of the lung architecture, accompanied by diffuse interstitial
inflammation or fibrosis spatially distant from these organ-
ising foci.?>23

In most cases, the pathological changes of OP are
completely reversible, which differentiates it from other
progressive fibrosing diseases.

The diagnosis of OP can be established without the need
for pathological confirmation??# in the presence of a compa-
tible clinical-radiological picture, especially if any of the
associated conditions are described in Table 1. Bronchoalve-
olar lavage can help establish the diagnosis, especially by
ruling out diseases such as infections and eosinophilic pneu-
monia. When a biopsy is necessary, samples obtained by
transbronchial and percutaneous biopsy can be diagnostic.?

The treatment of OP is based on high-dose corticos-
teroids, which in most patients leads to rapid improvement
of symptoms, followed by radiological resolution.?'® Indeed,
this response to treatment supports diagnostic suspicion
in those cases diagnosed without histological confirmation
(Fig. 2). Relapses, with the reappearance of symptoms and
radiological worsening when the dose is lowered, or the cor-
ticosteroids are discontinued, can occur in up to 60% of the
cases of COP,'®'7 representing a datum of diagnostic value

A

Figure 2

that only appears in a few diseases, such as eosinophilic
pneumonia, vasculitis and alveolar haemorrhage.?

Typical radiological manifestations of
organising pneumonia

The radiological manifestations of OP, as well as the clini-
cal ones, can be varied. However, although the OP pattern,
like that of other interstitial diseases, is not as well-defined
based on criteria as that of UIP, it is accepted that the pat-
tern that can be considered characteristic of this disease
consists of the presence of patchy pulmonary consolida-
tions of peribronchial and subpleural distribution, which can
occur in 60-80% of cases.*>?>2° |n a study that assessed
the diagnostic yield of computed tomography (CT) to diag-
nose a series of idiopathic interstitial pneumonias, COP
was that which was diagnosed correctly in a greater per-
centage, in 79% of the cases.” Its migratory character,
sometimes even without treatment,”® and its response to
corticosteroids'® would shape the typicalfadiological picture
of OP. In addition, the appearance of some lesions form-
ing curvilinear bands or in the form of a reversed haloand
with a perilobular patternare various radiological character-
istics that have typically been associated with OP.2°-32 Other
findings, such as ground glass opacities, nodules or retic-
ular involvement, are also manifestations of the disease,
although less specific.'®

Some of the radiological findings of OP will be reviewed
below.

Consolidation

This is the most characteristic finding of the disease and,
along with ground glass opacities, the most frequent. About
75% of COP cases present as multifocal consolidations, usu-
ally peripheral that migrate over weeks.?

They may appear on chest radiographs as patchy bilateral
opacities of variable density.”?33 On CT, consolidation foci
are usually patchy, bilateral and asymmetric, with a ten-
dency to show a predominantly peripheral subpleural, and
sometimes peribronchovascular, distribution (Fig. 3), with
a slight predominance in the lower regions of the lungs
described.'®29-31:33.34 Ajr bronchogram is common, some-

Patient with a history of organising pneumonia was seen due to a suspicious clinical picture with dry cough, dyspnoea

and fever. a) The radiograph reveals a peripheral consolidation in the left lung compatible in the clinical context with organising
pneumonia. On the right side, volume loss with blunting of the costophrenic angle and calcified pachypleuritis can be seen. b) One
week later, after treatment with corticosteroids, the chest radiograph reveals almost complete resolution of the alterations in the

left lung.
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Figure 3 A 60-year-old man with cryptogenic organising
pneumonia confirmed by transbronchial biopsy. Coronal CT
reconstruction revealed multiple consolidation foci with air
bronchogram of peripheral and peribronchovascular distribu-
tion.

times revealing mild bronchial dilation,?'-*3-3¢ which usually
disappears with the consolidation resolution (Fig. 4).

The presence of consolidation in the initial CT has been
associated with a higher percentage of resolution of OP
alterations®’; however, in patients with OP secondary to col-
lagen disease, a higher percentage of consolidation is also
associated with a higher recurrence.?”

Ground-glass opacities

In some series, OP is the most frequent finding,'¢:30:38
although it is usually part of a mixed pattern in combina-
tion with consolidation'®3":33:34 (Fig. 5). Histopathologically,
ground glass opacities correspond to areas of inflammation
of the alveolar septa and intraalveolar cellular desquama-
tion with small amounts of granulation tissue in the terminal
air spaces.** These opacities may appear as an evolution of
consolidation foci.?>3°

The association of ground-glass opacities with septal
thickening adopting a *‘crazy-paving’’ pattern is rare in OP.*

d 5

A

Figure 5 Relapsing cryptogenic organising pneumonia. CT
slice of the lung bases showing bilateral ground-glass opacities
with a reversed halo sign, with a denser outer linear area (white
arrows) and an inner ground-glass area. There is also a band of
peribronchial consolidation (black arrow).

Reversed halo sign

The reversed halo sign is also called the atollsign*'*? or
the fairy ringsign, although the first term is preferred.*44
It is defined as an area of ground glass attenuation sur-
rounded by a more or less complete halo of consolidation
(Fig. 6), sometimes with a more lunate or linear morphol-
ogy (Fig. 5). Pathologically, it has been explained by the
presence of inflammation of the alveolar septa centrally. At
the same time, the denser peripheral area corresponds to
the OP with granulation tissue in the air spaces.*’ Although
initially described as characteristic of OP, present in 19%
of cases,’ it has subsequently been described in numer-
ous entities that include infections (including tuberculosis
or mucormycosis), pulmonary infarction, vasculitis such as
granulomatosis with polyangiitis, sarcoidosis, and even neo-
plasms such as lymphomatoid granulomatosis or neoplasms
treated with radiofrequency or radiotherapy.***’ The pres-
ence of nodularity in the halo that appears in tuberculosis
has been described as differentiating the halo of COP.“® In
the case of invasive fungal infections, the reversed halo

h

Figure 4 A 51-year-old woman treated with radiotherapy six months earlier with histologically confirmed organising pneumonia.
a) CT reveals consolidation in the right lower lobe with bronchial dilatations (arrows). A CT control two months later (b), after
treatment, reveals complete resolution of the consolidation and normalisation of the bronchial calibre. At this time, a small
parenchymal band (arrow) associated with a subpleural line (arrowheads) is visible in the middle lobe.
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Figure 6

A 51-year-old woman with a history of right breast cancer treated with conservative surgery and radiotherapy presented

with organising pneumonia six months after finishing treatment. a) Axial CT slice revealing an anterior subpleural consolidation
band related to radiation pneumonitis (black arrows) and separated from it by healthy lung tissue; another band of consolidation
is observed (white arrows). Also visible is a perilobular pattern in the form of a subpleural arcade next to the right major fissure
(white arrowheads) and several nodules with the appearance of a reversed halo in the left lung (thin white arrows). In an upper
slice (b), numerous nodular opacities with a reversed halo can be seen in the right upper lobe (arrows).

Figure 7

Cryptogenic organising pneumonia. a) Perilobular pattern (arrows) with pulmonary opacities of variable thickness forming

arches with a pleural base, surrounded by normal lung and with some consolidation foci. Control six months later (b) reveals a clear

residual subpleural line in the right lower lobe (arrows).

Figure 8

Organising pneumonia in a patient with a history of lymphoma in remission for three years. a) Nodule in the right upper

lobe with air bronchogram and slightly spiculated edges with arcuate morphology spicules towards the nodule (arrows). b) Small
nodules in the right lower lobe and irregular consolidation in the left lower lobe.

has a thicker outer ring and is accompanied by reticula-
tion inside and pleural effusion compared to OP of another
aetiology.*

Perilobular pattern

The perilobular pattern was initially described as a form of
involvement of the structures that form the boundary of
the secondary pulmonary lobule in relation to the inter-
lobular septa.’®>' It is defined as the presence of poorly
defined opacities with a polygonal distribution or forming
arcs, which are frequently located in the periphery of the
lung, next to the pleura, and surrounded by aerated lung
(Figs. 6 and 7). Initially, it was described in up to 57% of
patients with OP,2° always in patients who also had foci of
consolidation.

Lung nodules and masses

Presentation in the form of nodules (Fig. 8a) or masses
(Fig. 8b) may accompany other OP findings or be the only
manifestation of the disease. They can be multiple or single,
in which case it is known as focal OP°>>* and raise dif-
ferential diagnosis with neoplastic lesions, especially when
patients are asymptomatic, which is described in up to 38%
in a series.” Presentation as focal OP is associated with a
good prognosis.??

The size of the nodules is variable. Smaller ones can be
millimetric and ill-defined in the form of air space nodules,
although they can also present as better-defined nodular
lesions with smooth contours.* Regarding larger nodules
and pulmonary masses, these can exceed 5cm and usu-
ally have irregular borders, with a polygonal morphology>
and with air bronchogram (Fig. 8 a and b), occasionally
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Figure 9 A 53-year-old man with pulmonary neoplasm in the right upper lobe treated with radiotherapy and later with nivolumab.
Six months later, he presented with dyspnoea and hypoxaemia, and CT (a) reveals a nodular opacity with a reversed halo (white
arrows) and a small subpleural opacity (black arrow) in the left lower lobe. The patient was treated with corticosteroids and during
dose reduction, 10 weeks after the previous CT, the symptoms reappeared. The CT (b) shows consolidation in the left lower lobe
that leaves the areas where the nodular (white arrows) and subpleural (black arrow) opacity were situated ‘‘in negative’’.

with spiculated contours and pleural tails, and sometimes
accompanied by a ground glass halo.>* In our experience, the
spicules sometimes show an arcuate appearance towards the
nodule, unlike the tumour ones that radiate from the lesion
(Fig. 8a). Occasionally they can cavitate.>%>*

In one series,®' the nodular presentation was more fre-
quent in immunosuppressed patients, in whom a differential
diagnosis with invasive fungal disease can be proposed. In
immunocompetent patients, on the other hand, the differ-
ential diagnosis must be established with primary multifocal
pulmonary neoplasm, metastases, lymphoma and vasculi-
tis. The presence of nodules associated with other findings
acquires diagnostic value to differentiate OP from radi-
ologically similar diseases, such as chronic eosinophilic
pneumonia?’ and acute interstitial pneumonia,®® where they
are less frequent.

Parenchymal bands and subpleural lines

Linear opacities in OP can manifest as parenchymal bands,
sometimes radiating from the central lung along the bronchi,
or as subpleural lines parallel to pleural surfaces.’® Most of
the time, they are part of the OP findings, but sometimes
they are the only manifestation or the result of the evolution
of larger lesions (Fig. 4b and b).

Other radiological manifestations of organising
pneumonia

Reticular involvement as the predominant finding is rare.?

Although pleural effusion is infrequent in OP, some stud-
ies find it in more than 20% of COP,2' and even described
in up to 60% of the secondary OP,2° possibly related to the
disease-causing OP.

In a study comparing the frequency of adenopathies in
a series of patients with idiopathic interstitial pneumonia,
these were less frequent in COP than in the rest of the
diseases.”” However, they are found in 20-40%.30:31:53,57

Evolution of organising pneumonia

As stated above, both a good response to corticosteroids
and relapses are common in OP."3%"7 Spontaneous regres-
sion without treatment can be relatively common in COP,
up to more than 40% in a series of patients with bilateral

lesions that had not been completely resected,'® while, in
this same series, relapse upon lowering or ending corticos-
teroid therapy occurred in 66% of patients.

We have described a characteristic form of relapse in
patients with a radiological pattern of OP called the fiegative
relapse signy in which the new lesions appear on the periph-
ery of the previously affected areas, leaving the previously
affected lung as normal lung areas, in what appears to be a
negative of the initial presentation (Fig. 9).%®

The response may be complete, with the disappearance
of the lesions or with minimal residual lesions in the form
of subtle ground-glass opacities or subpleural lines (Fig. 7
b). This course is associated with consolidation in the ini-
tial studies®” and focal OP.2*> However, some series describe
a high percentage (greater than 70%) of residual lesions
on CT, whose characteristics suggest a pattern of fibrotic
NSIP.38> This evolution to fibrotic lesions can be seen in
rheumatic diseases and, specifically, in antisynthetase syn-
drome (Fig. 10).76°

Rapidly progressive forms of OP are also described, which
may be secondary, among others, to collagen diseases.®'-¢?

Considerations on some secondary forms of
organising pneumonia

NSIP/OP pattern

Both in its idiopathic and secondary forms, primarily asso-
ciated with autoimmune diseases,”?2%° OP and NSIP can
coexist histologically and in the form of a mixed radiolog-
ical pattern. In fact, the radiological pattern of OP/NSIP
is considered a criterion in the morphological domain for
diagnosing interstitial pneumonia with autoimmune features
(IPAF).%* This pattern is defined by the presence of basal
consolidation, usually juxta-diaphragmatic, associated with
signs of fibrosis, with traction bronchiectasis, reticulation,
and volume loss.®

OP due to toxicity

OP can be the form of presentation of the pulmonary tox-
icity of numerous drugs, also sometimes overlapping with
NSIP.® Due to its frequency, it is worth noting the association
between amiodarone and immunotherapy. ¢
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b

Figure 10 A 60-year-old woman presented with fever, dyspnoea, cough, and chest pain. CT shows consolidation of the right upper
lobe (a) and basal ground-glass opacities and a perilobular pattern (arrows) in the left lower lobe. (b). Infection was ruled out,
and, given the findings, cryptogenic organising pneumonia was suspected and treated with corticosteroids. In the evolution, the
patient showed positive anti-Jo-1 antibodies. The CT performed six months later (c, d) reveals bilateral basal involvement with
ground-glass opacities, volume loss and traction bronchiectasis (arrows) concordant with a pattern of non-interstitial non-specific

pneumonia.

The radiological pattern of OP may overlap with that of
drug-induced chronic eosinophilic pneumonia.?!%4

OP due to radiotherapy

OP secondary to radiotherapy can appear both in the irradi-
ated area and at a distance or in the contralateral lung and
with a relatively long interval from the end of treatment, so
they may sometimes not be connected. In patients treated
for breast cancer, the presence of a spared area of the lung
between the band of pneumonitis due to subpleural radio-
therapy as a result of direct radiation and consolidation due
to OP is characteristic (Fig. 6a), which appears in a series of
approximately seven months after treatment.'?

It should also be borne in mind that pneumonitis due
to radiotherapy can appear late as a pattern of OP with
consolidation in the irradiated area in the form of the
so-called fadiation recall pneumonitisin patients receiving
chemotherapy and immunotherapy after radiotherapy.

In six of 16 patients with the negative relapse
signdescribed above, there was radiotherapy as part of
the medical history, in three of them associated with
immunotherapy.>®

OP in COVID-19

The histological pattern of early-stage SARS-CoV-2 pneu-
monia was described as diffuse alveolar damage and acute

fibrinous and organising pneumonia in most patients.®” How-
ever, both from a radiological and pathological point of view,
SARS-CoV-2 pneumonia can present as a pattern of OP, espe-
cially in advanced stages of the disease in which, apart from
the characteristic pattern of multifocal consolidation, the
reversed halo sign and perilobular pattern are visible.®%-7°

Conclusions

This article describes the different findings that characterise
the OP pattern and that the radiologist must consider to
alert the clinician about its possible diagnosis, both in the
secondary form when it is associated with entities related
to it and in its idiopathic form (annex).

Authorship

Responsible for study integrity: JJA-J.

Study concept: JJA-J, EG-G, AUV, MSM y EFR.

Study design: not applicable

Data collection: not applicable.

Data analysis and interpretation: not applicable.
Statistical processing: not applicable.

Literature search: JJA-J, EG-G, AUV, MSM and EFR.
Study drafting: JJA-J, EG-G, AUV, MSM and EFR.
Critical review of the manuscript with intellectually sig-
nificant contributions: JJA-J, EG-G, AUV, MSM and EFR.

OV OONOUT AN WN =

246



Radiologia 64 (2023) 240-249

10 Approval of the final version:JJA-J, EG-G, AUV, MSM and

EFR.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Acknowledgements

To Dr Ignacio Aranda, head of the Pathology Service of Hos-
pital General Universitario Dr. Balmis de Alicante [Dr. Balmis
de Alicante University General Hospital], for his advice on
the pathological aspects of the disease.

References

10.

1.

. King TE Jr,

. American Thoracic Society,

. Epler GR, Colby TV, McLoud TC, Carrington CB, Gaensler

EA. Bronchiolitis obliterans organizing pneumonia. N
Engl J Med. 1985;312:152-8, http://dx.doi.org/10.
1056/nejm198501173120304.

Lee JS. Cryptogenic organizing pneumonia.
N Engl J Med. 2022;386:1058-69, http://dx.doi.org/10.
1056/nejmra2116777.

European Respiratory Society.
American Thoracic Society/European Respiratory Soci-
ety international multidisciplinary consensus classification
of the idiopathic interstitial pneumonias. Am J Respir
Crit Care Med. 2002;165:277-304, http://dx.doi.org/10
.1164/ajrccm.165.2.ats01.

. Travis WD, Costabel U, Hansell DM, King TE Jr, Lynch DA, Nichol-

son AG, et al. An official American Thoracic Society/European
Respiratory Society statement: update of the international
multidisciplinary classification of the idiopathic interstitial
pneumonias. Am J Respir Crit Care Med. 2013;188:733-48,
http://dx.doi.org/10.1164/rccm.201308-1483st.

. Sverzellati N, Lynch DA, Hansell DM, Johkoh T, King TE Jr,

Travis WD. American Thoracic Society-European Respiratory
Society Classification of the Idiopathic Interstitial Pneu-
monias: advances in knowledge since 2002. Radiographics.
2015;35:1849-71, http://dx.doi.org/10.1148/rg.2015140334.

. Yoo JW, Song JW, Jang SJ, Lee CK, Kim MY, Lee HK,

et al. Comparison between cryptogenic organizing pneu-
monia and connective tissue disease-related organizing
pneumonia. Rheumatology  (Oxford). 2011;50:932-8,
http://dx.doi.org/10.1093/rheumatology/keq410.

. Sawal N, Mukhopadhyay S, Rayancha S, Moore A, Garcha P,

Kumar A, et al. A narrative review of interstitial lung disease
in anti-synthetase syndrome: a clinical approach. J Thorac Dis.
2021;13:5556-71, http://dx.doi.org/10.21037/jtd-20-3328.

. Barroso E, Hernandez L, Gil J, Garcia R, Aranda |, Romero S. Idio-

pathic organizing pneumonia: a relapsing disease. 19 years of
experience in a hospital setting. Respiration. 2007;74:624-31,
http://dx.doi.org/10.1159/000103240.

. Long NM, Plodkowski AJ, Schor-Bardach R, Geyer Al, Zheng

J, Moskowitz CS, et al. Computed tomographic appear-
ance of organizing pneumonia in an oncologic patient
population. J Comput Assist Tomogr. 2017;41:437-41,
http://dx.doi.org/10.1097/rct.0000000000000520.

Nishino M, Ramaiya NH, Awad MM, Sholl LM, Maattala
JA, Taibi M, et al. PD-1 inhibitor-related pneumoni-
tis in advanced cancer patients: Radiographic patterns
and clinical course. Clin Cancer Res. 2016;22:6051-60,
http://dx.doi.org/10.1158/1078-0432.ccr-16-1320.

Sridhar S, Kanne JP, Henry TS, Revels JW, Gotway MB, Ketai
LH. Medication-induced pulmonary injury: a scenario- and

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

247

pattern-based approach to a perplexing problem. Radiograph-
ics. 2022;42:38-55, http://dx.doi.org/10.1148/rg.210146.

Oie Y, Saito Y, Kato M, Ito F, Hattori H, Toyama H, et al. Relation-
ship between radiation pneumonitis and organizing pneumonia
after radiotherapy for breast cancer. Radiat Oncol. 2013;8:56,
http://dx.doi.org/10.1186/1748-717x-8-56.

Cordier JF, Cottin V, Lazor R, Thivolet-Béjui F.
Many faces of bronchiolitis and organizing pneumo-
nia. Semin Respir Crit Care Med. 2016;37:421-40,

http://dx.doi.org/10.1055/5-0036-1582013.

Churg A, Wright JL, Tazelaar HD. Acute exacerbations of fibrotic
interstitial lung disease. Histopathology. 2011;58:525-30,
http://dx.doi.org/10.1111/j.1365-2559.2010.03650.x.

Xaubet A, Ancochea J, Morell F, Rodriguez-Arias JM, Villena
V, Blanquer R, et al. Report on the incidence of intersti-
tial lung diseases in Spain. Sarcoidosis Vasc Diffuse Lung Dis.
2004;21:64-70.

Zhang Y, Li N, Li Q, Zhou Y, Zhang F, Chen T, et al. Analysis of
the clinical characteristics of 176 patients with pathologically
confirmed cryptogenic organizing pneumonia. Ann Transl Med.
2020;8:763, http://dx.doi.org/10.21037/atm-20-4490.

Lazor R, Vandevenne A, Pelletier A, Leclerc P, Court-Fortune
I, Cordier JF. Cryptogenic organizing pneumonia. Characteris-
tics of relapses in a series of 48 patients. The Groupe d’Etudes
et de Recherche sur les Maladles «Orphelines» Pulmonaires
(GERMOP). Am J Respir Crit Care Med. 2000;162:571-7,
http://dx.doi.org/10.1164/ajrccm.162.2.9909015.

Epstein DM, Bennett MR. Bronchiolitis obliterans orga-
nizing pneumonia with migratory pulmonary infiltrates.
AJR Am J Roentgenol. 1992;158:515-7, http://dx.doi.org/10
.2214/ajr.158.3.1738986.

Kligerman SJ, Franks TJ, Galvin JR. From the radiologic
pathology archives: organization and fibrosis as a response to
lung injury in diffuse alveolar damage, organizing pneumonia,
and acute fibrinous and organizing pneumonia. Radiographics.
2013;33:1951-75, http://dx.doi.org/10.1148/rg.337130057.
Vasu TS, Cavallazzi R, Hirani A, Sharma D, Weibel SB, Kane
GC. Clinical and radiologic distinctions between secondary
bronchiolitis obliterans organizing pneumonia and cryptogenic
organizing pneumonia. Respir Care. 2009;54:1028-32.
Arakawa H, Kurihara Y, Niimi H, Nakajima Y, Johkoh T, Naka-
mura H. Bronchiolitis obliterans with organizing pneumonia
versus chronic eosinophilic pneumonia: High-resolution CT find-
ings in 81 patients. AJR Am J Roentgenol. 2001;176:1053-8,
http://dx.doi.org/10.2214/ajr.176.4.1761053.

Travis WD, Hunninghake G, King TE Jr, Lynch DA, Colby
TV, Galvin JR, et al. Idiopathic nonspecific intersti-
tial pneumonia: report of an American Thoracic Society
project. Am J Respir Crit Care Med. 2008;177:1338-47,
http://dx.doi.org/10.1164/rccm.200611-16850c.

Todd NW, Marciniak ET, Sachdeva A, Kligerman SJ, Galvin
JR, Luzina IG, et al. Organizing pneumonia/non-specific
interstitial pneumonia overlap is associated with unfavor-
able lung disease progression. Respir Med. 2015;109:1460-8,
http://dx.doi.org/10.1016/j.rmed.2015.09.015.

Cherian SV, Patel D, Machnicki S, Naidich D, Stover D,
Travis WD, et al. Algorithmic approach to the diag-
nosis of organizing pneumonia. Chest. 2022;162:156-78,
http://dx.doi.org/10.1016/j.chest.2021.12.659.

Roberton BJ, Hansell DM. Organizing pneumonia: a kaleidoscope
of concepts and morphologies. Eur Radiol. 2011;21:2244-54,
http://dx.doi.org/10.1007/s00330-011-2191-6.

Torrealba JR, Fisher S, Kanne JP, Butt YM, Glazer C,
Kershaw C, et al. Pathology-radiology correlation of com-
mon and uncommon computed tomographic patterns
of organizing pneumonia. Hum Pathol. 2018;71:30-40,
http://dx.doi.org/10.1016/j.humpath.2017.10.028.


dx.doi.org/10.1056/nejm198501173120304
dx.doi.org/10.1056/nejm198501173120304
dx.doi.org/10.1056/nejmra2116777
dx.doi.org/10.1056/nejmra2116777
dx.doi.org/10.1164/ajrccm.165.2.ats01
dx.doi.org/10.1164/ajrccm.165.2.ats01
dx.doi.org/10.1164/rccm.201308-1483st
dx.doi.org/10.1148/rg.2015140334
dx.doi.org/10.1093/rheumatology/keq410
dx.doi.org/10.21037/jtd-20-3328
dx.doi.org/10.1159/000103240
dx.doi.org/10.1097/rct.0000000000000520
dx.doi.org/10.1158/1078-0432.ccr-16-1320
dx.doi.org/10.1148/rg.210146
dx.doi.org/10.1186/1748-717x-8-56
dx.doi.org/10.1055/s-0036-1582013
dx.doi.org/10.1111/j.1365-2559.2010.03650.x
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0075
dx.doi.org/10.21037/atm-20-4490
dx.doi.org/10.1164/ajrccm.162.2.9909015
dx.doi.org/10.2214/ajr.158.3.1738986
dx.doi.org/10.2214/ajr.158.3.1738986
dx.doi.org/10.1148/rg.337130057
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0100
dx.doi.org/10.2214/ajr.176.4.1761053
dx.doi.org/10.1164/rccm.200611-1685oc
dx.doi.org/10.1016/j.rmed.2015.09.015
dx.doi.org/10.1016/j.chest.2021.12.659
dx.doi.org/10.1007/s00330-011-2191-6
dx.doi.org/10.1016/j.humpath.2017.10.028

J.J. Arenas-Jiménez, E. Garcia-Garrigos, A. Ureha Vacas et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

Johkoh T, Miiller NL, Cartier Y, Kavanagh PV, Hartman TE, Akira
M, et al. Idiopathic interstitial pneumonias: diagnostic accuracy
of thin-section CT in 129 patients. Radiology. 1999;211:555-60,
http://dx.doi.org/10.1148/radiology.211.2.r99ma01555.

King TE Jr. BOOP: an important cause of migratory
pulmonary infiltrates? Eur Respir J. 1995;8:193-5,
http://dx.doi.org/10.1183/09031936.95.08020193.

Ujita M, Renzoni EA, Veeraraghavan S, Wells AU, Hansell
DM. Organizing pneumonia: perilobular pattern at thin-
section CT. Radiology. 2004;232:757-61, http://dx.doi.org/
10.1148/radiol.2323031059.

Kim SJ, Lee KS, Ryu YH, Yoon YC, Choe KO, Kim
TS, et al. Reversed halo sign on high-resolution CT of
cryptogenic organizing pneumonia: diagnostic implications.
AJR Am J Roentgenol. 2003;180:1251-4, http://dx.doi.org/
10.2214/ajr.180.5.1801251.

Lee KS, Kullnig P, Hartman TE, Miller NL. Cryptogenic
organizing pneumonia: CT findings in 43 patients. AJR
Am J Roentgenol. 1994;162:543-6, http://dx.doi.org/
10.2214/ajr.162.3.8109493.

Lee JS, Lynch DA, Sharma S, Brown KK, Miiller NL. Organizing
pneumonia: prognostic implication of high-resolution computed
tomography features. J Comput Assist Tomogr. 2003;27:260-5,
http://dx.doi.org/10.1097/00004728-200303000-00027.
Oikonomou A, Hansell DM. Organizing pneumonia: the
many morphological faces. Eur Radiol. 2002;12:1486-96,
http://dx.doi.org/10.1007/s00330-001-1211-3.

Zare Mehrjardi M, Kahkouee S, Pourabdollah M. Radio-
pathological correlation of organizing pneumonia (OP):
a pictorial review. Br J Radiol. 2017;90:20160723,
http://dx.doi.org/10.1259/bjr.20160723.

Bravo Soberon A, Torres Sanchez MI, Garcia Rio F, et al.
Patrones de presentacion de la neumonia organizada
mediante tomografia computarizada de alta resolucion.
Arch  Bronconeumol. 2006;42:413-6, http://dx.doi.org/
10.1016/51579-2129(06)60557-0.

Miller NL, Staples CA, Miller RR. Bronchiolitis obliter-
ans organizing pneumonia: CT features in 14 patients.
AJR Am J Roentgenol. 1990;154:983-7, http://dx.doi.org/
10.2214/ajr.154.5.2108572.

Cho YH, Chae EJ, Song JW, Do KH, Jang SJ. Chest CT
imaging features for prediction of treatment response in
cryptogenic and connective tissue disease-related organizing
pneumonia. Eur Radiol. 2020;30:2722-30, http://dx.doi.org/
10.1007/s00330-019-06651-5.

Chung MP, Nam BD, Lee KS, Han J, Park JS, Hwang JH,
et al. Serial chest CT in cryptogenic organizing pneumonia:
evolutional changes and prognostic determinants. Respirology.
2018;23:325-30, http://dx.doi.org/10.1111/resp.13188.
Tiralongo F, Palermo M, Distefano G, Vancheri A, Sambataro G,
Torrisi SE, et al. Cryptogenic organizing pneumonia: evolution of
morphological patterns assessed by HRCT. Diagnostics (Basel).
2020;10:262, http://dx.doi.org/10.3390/diagnostics10050262.
Rossi SE, Erasmus JJ, Volpacchio M, Franquet T, Castiglioni
T, McAdams HP. «Crazy-paving» pattern at thin-section CT
of the lungs: radiologic-pathologic overview. Radiographics.
2003;23:1509-19, http://dx.doi.org/10.1148/rg.236035101.
Zompatori M, Poletti V, Battista G, Diegoli M. Bronchiolitis
obliterans with organizing pneumonia (BOOP), presenting as a
ring-shaped opacity at HRCT (the atoll sign). A case report.
Radiol Med. 1999;97:308-10.

Walker CM, Mohammed TL, Chung JH. Reversed halo
sign. J Thorac Imaging. 2011;26:W80, http://dx.doi.org/
10.1097/rti.0b013e318224cfbc.

Marchiori E, Irion KL, Zanetti G, Hochhegger B. Atoll
sign or reversed halo sign? Which term should be
used? Thorax. 2011;66:1009-10, http://dx.doi.org/
10.1136/thx.2010.155481.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

248

Hansell DM, Bankier AA, MacMahon H, McLoud TC,
Miller NL, Remy J. Fleischner Society: glossary of
terms for thoracic imaging. Radiology. 2008;246:697-722,
http://dx.doi.org/10.1148/radiol.2462070712.

Voloudaki AE, Bouros DE, Froudarakis ME, Datseris GE, Apos-
tolaki EG, Gourtsoyiannis NC. Crescentic and ring-shaped
opacities: CT features in two cases of bronchiolitis obliterans
organizing pneumonia (BOOP). Acta Radiol. 1996;37:889-92,
http://dx.doi.org/10.3109/02841859609175463.

Godoy MC, Viswanathan C, Marchiori E, Truong MT, Ben-
veniste MF, Rossi S, et al. The reversed halo sign: update
and differential diagnosis. Br J Radiol. 2012;85:1226-35,
http://dx.doi.org/10.1259/bjr/54532316.

Marchiori E, Zanetti G, Meirelles GS, Escuissato DL,
Souza AS Jr, Hochhegger B. The reversed halo sign on
high-resolution CT in infectious and noninfectious pul-
monary diseases. AJR Am J Roentgenol. 2011;197:W69-75,
http://dx.doi.org/10.2214/ajr.10.5762.

Marchiori E, Zanetti G, Irion KL, Nobre LF, Hochhegger B,
Mancano AD, et al. Reversed halo sign in active pulmonary
tuberculosis: criteria for differentiation from cryptogenic orga-
nizing pneumonia. AJR Am J Roentgenol. 2011;197:1324-7,
http://dx.doi.org/10.2214/ajr.11.6543.

Marchiori E, Marom EM, Zanetti G, Hochhegger B, Irion KL,
Godoy MCB. Reversed halo sign in invasive fungal infections:
criteria for differentiation from organizing pneumonia. Chest.
2012;142:1469-73, http://dx.doi.org/10.1378/chest.12-0114.
Murata K, Khan A, Herman PG. Pulmonary parenchy-
mal disease: evaluation with  high-resolution CT.
Radiology. 1989;170:629-35, http://dx.doi.org/10
.1148/radiology.170.3.2916013.

Johkoh T, Miiller NL, Ichikado K, Nakamura H, Itoh H, Nagareda
T. Perilobular pulmonary opacities: high-resolution CT findings
and pathologic correlation. J Thorac Imaging. 1999;14:172-7.
Melloni G, Cremona G, Bandiera A, Arrigoni G, Rizzo
N, Varagona R, et al. Localized organizing pneumonia:
report of 21 cases. Ann Thorac Surg. 2007;83:1946-51,
http://dx.doi.org/10.1016/j.athoracsur.2007.01.062.

Zhao F, Yan SX, Wang GF, Wang J, Lu PX, Chen
B, et al. CT features of focal organizing pneumo-
nia: an analysis of consecutive histopathologically
confirmed 45 cases. Eur J Radiol. 2014;83:73-8,
http://dx.doi.org/10.1016/j.ejrad.2013.04.017.

Akira M, Yamamoto S, Sakatani M. Bronchiolitis obliterans
organizing pneumonia manifesting as multiple large nod-
ules or masses. AJR Am J Roentgenol. 1998;170:291-5,
http://dx.doi.org/10.2214/ajr.170.2.9456931.

Mihara N, Johkoh T, Ichikado K, Honda O, Higashi M, Tomiyama
N, et al. Can acute interstitial pneumonia be differentiated
from bronchiolitis obliterans organizing pneumonia by high-
resolution CT? Radiat Med. 2000;18:299-304.

Murphy JM, Schnyder P, Verschakelen J, Leuenberger P,
Flower CD. Linear opacities on HRCT in bronchiolitis oblit-
erans organising pneumonia. Eur Radiol. 1999;9:1813-7,
http://dx.doi.org/10.1007/s003300050928.

Souza CA, Miiller NL, Lee KS, Johkoh T, Mitsuhiro H, Chong S.
Idiopathic interstitial pneumonias: prevalence of mediastinal
lymph node enlargement in 206 patients. AJR Am J Roentgenol.
2006;186:995-9, http://dx.doi.org/10.2214/ajr.04.1663.
Arenas-Jiménez J, Garcia-Garrigés E, Gaya Garcia-Manso |,
Garcia-Sevila R, et al. The «negative relapsing sign»: a new com-
puted tomography sign associated to the organizing pneumonia
pattern. In: Poster cientifico presentado en el congreso de la
European Society of Thoracic Imaging ESTI. 2022.

Lee JW, Lee KS, Lee HY, Chung MP, Yi CA, Kim TS, et al.
Cryptogenic organizing pneumonia: serial high-resolution CT
findings in 22 patients. AJR Am J Roentgenol. 2010;195:916-22,
http://dx.doi.org/10.2214/ajr.09.3940.


dx.doi.org/10.1148/radiology.211.2.r99ma01555
dx.doi.org/10.1183/09031936.95.08020193
dx.doi.org/10.1148/radiol.2323031059
dx.doi.org/10.1148/radiol.2323031059
dx.doi.org/10.2214/ajr.180.5.1801251
dx.doi.org/10.2214/ajr.180.5.1801251
dx.doi.org/10.2214/ajr.162.3.8109493
dx.doi.org/10.2214/ajr.162.3.8109493
dx.doi.org/10.1097/00004728-200303000-00027
dx.doi.org/10.1007/s00330-001-1211-3
dx.doi.org/10.1259/bjr.20160723
dx.doi.org/10.1016/s1579-2129(06)60557-0
dx.doi.org/10.1016/s1579-2129(06)60557-0
dx.doi.org/10.2214/ajr.154.5.2108572
dx.doi.org/10.2214/ajr.154.5.2108572
dx.doi.org/10.1007/s00330-019-06651-5
dx.doi.org/10.1007/s00330-019-06651-5
dx.doi.org/10.1111/resp.13188
dx.doi.org/10.3390/diagnostics10050262
dx.doi.org/10.1148/rg.236035101
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0205
dx.doi.org/10.1097/rti.0b013e318224cfbc
dx.doi.org/10.1097/rti.0b013e318224cfbc
dx.doi.org/10.1136/thx.2010.155481
dx.doi.org/10.1136/thx.2010.155481
dx.doi.org/10.1148/radiol.2462070712
dx.doi.org/10.3109/02841859609175463
dx.doi.org/10.1259/bjr/54532316
dx.doi.org/10.2214/ajr.10.5762
dx.doi.org/10.2214/ajr.11.6543
dx.doi.org/10.1378/chest.12-0114
dx.doi.org/10.1148/radiology.170.3.2916013
dx.doi.org/10.1148/radiology.170.3.2916013
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0255
dx.doi.org/10.1016/j.athoracsur.2007.01.062
dx.doi.org/10.1016/j.ejrad.2013.04.017
dx.doi.org/10.2214/ajr.170.2.9456931
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0275
dx.doi.org/10.1007/s003300050928
dx.doi.org/10.2214/ajr.04.1663
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0290
dx.doi.org/10.2214/ajr.09.3940

Radiologia 64 (2023) 240-249

60.

61.

62.

63.

64.

65.

Fischer A, Swigris JJ, du Bois RM, Lynch DA, Downey GP,
Cosgrove GP, et al. Anti-synthetase syndrome in ANA and
anti-Jo-1 negative patients presenting with idiopathic
interstitial pneumonia. Respir Med. 2009;103:1719-24,
http://dx.doi.org/10.1016/j.rmed.2009.05.001.

Cohen AJ, King TE Jr, Downey GP. Rapidly progressive
bronchiolitis obliterans with organizing pneumo-
nia. Am J Respir Crit Care Med. 1994;149:1670-5,

http://dx.doi.org/10.1164/ajrccm.149.6.8004328.

Chang J, Han J, Kim DW, Lee |, Lee KY, Jung S, et al.
Bronchiolitis obliterans organizing pneumonia: clinicopatho-
logic review of a series of 45 Korean patients including
rapidly progressive form. J Korean Med Sci. 2002;17:179-86,
http://dx.doi.org/10.3346/jkms.2002.17.2.179.

Fischer A, Antoniou KM, Brown KK, Cadranel J, Corte TJ, du
Bois RM, et al. ERS/ATS Task Force on Undifferentiated Forms
of CTD-ILD. An official European Respiratory Society/American
Thoracic Society research statement: interstitial pneumonia
with autoimmune features. Eur Respir J. 2015;46:976-87.
Sridhar S, Kanne JP, Henry TS, Revels JW, Gotway MB, Ketai
LH. Medication-induced pulmonary injury: a scenario- and
pattern-based approach to a perplexing problem. Radiograph-
ics. 2022;42:38-55, http://dx.doi.org/10.1148/rg.210146.
Johkoh T, Lee KS, Nishino M, Travis WD, Ryu JH, Lee
HY, et al. Chest CT diagnosis and clinical management of
drug-related pneumonitis in patients receiving molecular tar-

66.

67.

68.

69.

70.

249

geting agents and immune checkpoint inhibitors: a position
paper from the Fleischner Society. Chest. 2021;159:1107-25,
http://dx.doi.org/10.1016/j.chest.2020.11.027.

Ding X, Ji W, Li J, Zhang X, Wang L. Radiation recall
pneumonitis induced by chemotherapy after thoracic
radiotherapy for lung cancer. Radiat Oncol. 2011;6:24,
http://dx.doi.org/10.1186/1748-717x-6-24.

Polak SB, van Gool IC, Cohen D, von der Thisen JH, van
Paassen J. A systematic review of pathological findings in
COVID-19: a pathophysiological timeline and possible mech-
anisms of disease progression. Mod Pathol. 2020;33:2128-38,
http://dx.doi.org/10.1038/s41379-020-0603-3.

Flikweert AW, Grootenboers MJJH, Yick DCY, du Mée AWF,
van der Meer NJM, Rettig TCD, et al. Late histopatho-
logic characteristics of critically ill COVID-19 patients:
Different phenotypes without evidence of invasive
aspergillosis, a case series. J Crit Care. 2020;59:149-55,
http://dx.doi.org/10.1016/j.jcrc.2020.07.002.

Sales AR, Casagrande EM, Hochhegger B, Zanetti G, Mar-
chiori E. The reversed halo sign and COVID-19: possible
histopathological mechanisms related to the appearance
of this imaging finding. Arch Bronconeumol. 2021;57:73-5,
http://dx.doi.org/10.1016/j.arbres.2020.06.029.

Aslan S. Multiple reversed halo sign on chest CT in
COVID-19 pneumonia. Arch Bronconeumol. 2021;57:69,
http://dx.doi.org/10.1016/j.arbres.2020.10.018.


dx.doi.org/10.1016/j.rmed.2009.05.001
dx.doi.org/10.1164/ajrccm.149.6.8004328
dx.doi.org/10.3346/jkms.2002.17.2.179
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
http://refhub.elsevier.com/S2173-5107(22)00133-1/sbref0315
dx.doi.org/10.1148/rg.210146
dx.doi.org/10.1016/j.chest.2020.11.027
dx.doi.org/10.1186/1748-717x-6-24
dx.doi.org/10.1038/s41379-020-0603-3
dx.doi.org/10.1016/j.jcrc.2020.07.002
dx.doi.org/10.1016/j.arbres.2020.06.029
dx.doi.org/10.1016/j.arbres.2020.10.018

	Organizing pneumonia
	Introduction
	Clinical presentation, diagnosis and management of organising pneumonia
	Typical radiological manifestations of organising pneumonia
	Consolidation
	Ground-glass opacities
	Reversed halo sign
	Perilobular pattern
	Lung nodules and masses
	Parenchymal bands and subpleural lines
	Other radiological manifestations of organising pneumonia

	Evolution of organising pneumonia
	Considerations on some secondary forms of organising pneumonia
	NSIP/OP pattern
	OP due to toxicity
	OP due to radiotherapy
	OP in COVID-19

	Conclusions
	Authorship
	Conflicts of interest
	Acknowledgements
	References


