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ABSTRACT

Effective communication among members of medical teams is an important factor
for early and appropriate diagnosis. The terminology used in radiology reports appears
in this context as an important link between radiologists and other members of the
medical team. Therefore, heterogeneity in the use of terms in reports is an important but
little discussed issue. This article is the result of an extensive review of nomenclature
in thoracic radiology, including for the first time terms used in X-rays, CT, and MRI,
conducted by radiologists from Brazil and Portugal. The objective of this review of
medical terminology was to create a standardized language for medical professionals
and multidisciplinary teams.

Keywords: Tomography, X-ray computed; Radiography; Magnetic resonance imaging;
Terminology as topic.

INTRODUCTION

The objective of medical terminology is to provide standardized language for
medical professionals and multidisciplinary teams. This terminology allows effective
multidisciplinary medical communication, faster sharing of data on and discussion of
clinical cases, and data integration in patient clinical records. In addition, it should
be noted that appropriate language can help reduce communication errors and
inadequate documentation, which ensures that medical teams can analyze patient
processes with greater speed and accuracy and, thus, provide faster diagnosis and
treatment.*?

In order to summarize recent evidence on imaging descriptors critically, 25 experts
from Brazil and 3 experts from Portugal, all of whom are members of the Imaging
Committee of the Brazilian Thoracic Association, were invited to develop the present
consensus glossary. A panel of experts selected topics or questions related to the
most significant changes in previously published concepts, including the terminology
used in chest X-rays, CT, and MRI—terms that had not been addressed previously.
Each invited expert was responsible for reviewing a topic or answering a question
in this consensus glossary. In a second phase, 3 experts discussed and structured
all texts submitted by the others, and, in a third phase, all experts reviewed and
discussed the present recommendations. The present consensus statement brings
an increase of more than 50% over previously published terminologies and includes
terms used in chest X-rays, CT, and MRI.®®

In thoracic radiology, the written radiology report is the most important and often
the only instrument of communication between the radiologist and the requesting
physician. The objective of the present consensus statement was to standardize
the terminology used in reporting chest images in Portuguese used in Brazil (main
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subtitle) and used in Portugal. When the two languages
have different terms for the same topic, the term in
Portuguese used in Portugal is identified as [PP]. Since
the original document was written in Portuguese, the
terms in this translated English version are alphabetized
by the names of their corresponding terms in Portuguese,
which are shown in parentheses.

ACINUS (ACINO)

The acinus is a structural anatomical unit of the
lung. It is distal to a terminal bronchiole and contains
alveolar ducts and alveoli. The acinus participates
in gas exchange and is 6-10 mm in diameter. One
secondary lobule contains between 3 and 25 acini.
Acini are only visible on imaging when they accumulate
(pathological) material, appearing as poorly defined
nodular opacities on X-ray, CT, and MRI.(")

AIR TRAPPING OR GAS TRAPPING
(APRISIONAMENTO AEREO OU
APRISIONAMENTO GASOSO [PP])

Air trapping is defined as retention of air (gas) in
the distal airways and is visible on CT and MRI. It is
best demonstrated in the expiratory phase and is seen
as decreased attenuation of the lung parenchyma,
showing lower-than-usual parenchymal density and
lack of volume reduction (Figure 1).* It usually results
from partial or complete airway obstruction or from
focal abnormalities of lung compliance.®

ATELECTASIS OR COLLAPSE
(ATELECTASIA OU COLAPSO)

Atelectasis is the term that describes reduced
air volume in the affected lung. The most common
mechanism of origin is airway obstruction with resorption
of distal air. Atelectasis is characterized by volume loss,
accompanied by opacity or increased attenuation, and
displacement of fissures, bronchi, vessels, diaphragm,
heart, or mediastinum (Figure 2). Passive atelectasis
results from compression from pleural effusion or a
mass. On imaging, atelectasis appears as an area of

i

hyperdensity (CT scans) or hyperintense signal (MRI
scans) in the lung, that shows lung volume reduction,
air bronchogram, and loss of vessel definition. It can
be identified on chest X-rays, CT, and MRI.

ROUNDED ATELECTASIS (ATELECTASIA
REDONDA)

Rounded atelectasis refers to the presence of focal lung
collapse that accompanies a variety of conditions. It is
typically associated with pleural disease, therefore being
a relatively common finding in patients with asbestos
exposure,® in whom it is usually associated with a
previous exudative pleural effusion or is the result of
adjacent pleural fibrosis or diffuse pleural thickening.
(47) On axial imaging, rounded atelectasis appears as
a round or oval mass that is located peripherally and
abuts the pleural surface, which is usually thickened,
with or without effusion. Rounded atelectasis is
characteristically associated with a reduction in the
volume of the involved lobe and with a curvilinear
appearance of the vascular and bronchial structures
adjacent to the lesion margins, forming the comet
tail sign (Figure S1).> Because rounded atelectasis
represents collapsed lung parenchyma, it can show
intense enhancement after contrast agent injection on
both CT and MRI, a useful feature in differentiating it
from lung neoplasms, which usually do not show such
intense contrast agent uptake on contrast-enhanced
imaging studies.

PARENCHYMAL BAND (BANDA
PARENQUIMATOSA)

A parenchymal band is defined as an elongated
linear opacity, 1-3 mm thick and up to 5 cm long, that
can be seen in patients with fibrosis or other causes
of interstitial thickening.() These bands are usually
peripheral and often abut the pleural surface, which
may be thickened and retracted at the site of contact.
They can represent contiguous thickened interlobular
septa, peribronchovascular fibrosis, coarse scars, or
atelectasis associated with lung or pleural fibrosis of

-

Figure 1. Axial CT scans with lung window settings acquired in the expiratory phase, revealing, in the posterior segments
of the lower lobes, different parenchymal densities, with areas of decreased attenuation associated with air trapping

due to small airway obstruction.
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nonspecific cause (Figure S2).¢) Parenchymal bands
are most often seen in patients with asbestos exposure
and sarcoidosis.

FUNGUS BALL (BOLA FUNGICA)

A fungus ball is defined pathologically as a mass
of intertwined hyphae, usually of an Aspergillus
species, colonizing a cavity containing mucus, fibrin,
and cellular debris. It usually occurs in a cavity from
prior fibrocavitary disease (e.g., tuberculosis or
sarcoidosis), but it occasionally occurs in cysts, bullae,
and bronchi. A fungus ball may move to a dependent
location when the patient changes position and may
show an air crescent sign (Figure 3). A fungus ball
may appear as heterogeneous sponge-like attenuation
and foci of calcification on CT and MRI. A synonym is
aspergilloma.® See “Air crescent sign”.

BULLA (BOLHA)

A bulla is defined pathologically as an airspace
measuring more than 1 cm—and can be several
centimeters—in diameter, demarcated by a thin wall
that is no greater than 1 mm in thickness. A bulla is
usually accompanied by emphysema and changes in
the adjacent lung (See “Bullous emphysema”). On

X-rays, CT, and MRI, a bulla appears as a rounded
focal hyperlucency or area of hypoattenuation, 1 cm
or more in diameter, bounded by a thin wall (Figure
4). Multiple bullae are frequent and are associated with
pulmonary emphysema (centrilobular and paraseptal).®

BRONCHOCELE (BRONCOCELE OU
BRONCOCELO [PP])

A bronchocele is defined pathologically as segmental
bronchial dilatation, typically cylindrical and branching,
that is completely or partially filled with secretions,
usually mucoid ones. A bronchocele may be due either
to obstructive disease, of congenital, tumoral, or foreign
body etiology; or to non-obstructive disease, such as
asthma, allergic bronchopulmonary aspergillosis, or
cystic fibrosis. On X-rays, a bronchocele appears as an
elongated opacity with branching morphology, being
more evident in the central regions of the lung. On
CT and MRI, a bronchocele appears as an elongated
structure with cylindrical morphology, and can have
a branching Y- or V-shaped appearance (Figure S3
and Figure 5). This appearance often resembles that
of a “gloved finger”. On CT, hypoattenuating lung
parenchyma distal to the alteration, especially in
cases of bronchial atresia due to reduced ventilation
and perfusion, and increased attenuation within

Figure 2. In A, an axial CT scan with lung window settings revealing atelectasis of the right middle lobe (arrows) and
lingula (asterisk). In B, a coronal CT scan with lung window settings showing a slight displacement of the oblique fissure,
bronchi, and adjacent vessels (arrows).

Figure 3. Axial CT scans with lung window settings acquired with the patient in the supine (A) and prone (B) positions,

showing mobility of the fungus ball within a cavity in the left upper lobe. In C, an air crescent sign (arrows) within a

cavity containing a fungus ball in the right upper lobe.
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the bronchocele, which can be indicative of allergic
bronchopulmonary aspergillosis, can be associated.®

AIR BRONCHOGRAM (BRONCOGRAMA
AEREO)

An air bronchogram is a branching air pattern
within an area of increased attenuation of the lung
parenchyma, reflecting air-filled bronchial structures in
regions where there is no alveolar air, that is, regions
of airspace filling (consolidation) or air absorption
(atelectasis). On X-rays, an air bronchogram appears
as a branching air pattern within an opacity. An X-ray
finding of an air bronchogram indicates that the
alteration is located in the lung parenchyma. On CT
and MRI, an air bronchogram appears as an air-filled
bronchial structure within a consolidation or area of

Figure 4. Coronal CT scans with lung window settings of
a patient with centrilobular and paraseptal emphysema
who has multiple bullae, the largest of which are located
in the right lung apex.

r
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atelectasis of the lung parenchyma (Figure 6). When
associated with atelectasis, an air bronchogram may
indicate that there is no obstruction of proximal airways.
Air bronchograms can occasionally be observed in
adenocarcinomas and pulmonary lymphomas.t?

BRONCHOLITH (BRONCOLITO)

A broncholith is defined pathologically as calcified
or ossified material within the tracheobronchial tree.
CT is superior to X-rays and MRI for diagnosis. The
typical imaging appearance is of a focus of calcification
adjacent to a bronchial wall or within a bronchus and
with no soft tissue component, which distinguishes a
broncholith from other lesions such as hamartomas or
carcinoid tumors (Figure S4). Broncholiths are most
common in the right upper and middle lobe bronchi, and
can cause atelectasis, air trapping, and bronchiectasis
because of the bronchial obstruction.V

BRONCHIECTASIS (BRONQUIECTASIA)

Bronchiectasis is defined pathologically as irreversible
focal or diffuse bronchial dilatation, usually secondary
to inflammation and/or infection, bronchial obstruction,
or congenital abnormality. X-ray findings can be
nonspecific and include linear and/or reticular opacities,
bronchial wall thickening, or even the demonstration
of the bronchial dilatation. The CT diagnosis is made
when the internal diameter of the bronchus is greater
than the diameter of the adjacent artery (signet-ring
sign); when there is a lack of bronchial tapering,
defined as no change in bronchial diameter over 2
cm, distal to the bronchial bifurcation (tram-track
appearance), and when bronchi are visible within 1
cm of the pleural surface (Figure 7). MRI can detect
the same findings of bronchial dilatation that are
seen on CT, but with less accuracy. Bronchiectasis is
morphologically classified as cylindrical, when there
is uniform bronchial dilatation; varicose, when there

® ‘ ol

Figure 5. Axial CT scans of a patient with allergic bronchopulmonary aspergillosis (ABPA). In A, a CT scan with lung
window settings showing bronchoceles. In B, a CT scan with mediastinal window settings showing increased attenuation
(red arrow) within a bronchocele, suggesting the diagnosis of ABPA.
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is irregular bronchial dilatation, with alternating areas
of greater and smaller caliber; or cystic, when there
is large focal dilatation, forming cysts.(*2*3

BRONCHIOLECTASIS (BRONQUIOLECTASIA)

Bronchiolectasis is defined pathologically as dilatation
of bronchioles. It is caused by inflammatory activity
(therefore potentially reversible) or, more frequently,
fibrosis, in which case it is referred to as “traction
bronchiolectasis”. Bronchioles differ from bronchi in
that they have no cartilage or glands in their walls.
The largest bronchioles are between 0.8 and 1.0
mm in diameter, with diameters gradually becoming
smaller toward the level of the respiratory bronchioles

(the most distal ones, which have alveolar sacs on
their walls), which are between 0.4 and 0.5 mm in
diameter.4*213 Normal bronchioles are not visible on
HRCT, the resolution limit of which allows visualization
of bronchi that are up to 2-3 mm in internal diameter.*)
When bronchioles are dilated and filled with secretions,
they can be seen as centrilobular nodules or as a
“tree-in-bud” pattern. Traction bronchiolectasis appears
as small, cystic or tubular airspaces surrounded by
fibrosis (Figure S5).(/1516)

Traction bronchiolectasis is difficult to characterize on
X-rays, and, when this happens, it is usually observed
in the periphery of the lung bases. On CT, traction
bronchiectasis appears as bronchial dilatation that is

Figure 6. In A, an axial CT scan with lung window settings showing an air bronchogram (arrow) within a consolidation
in the left lower lobe. In B, an axial CT scan with lung mediastinal window settings showing an air bronchogram (arrow)

within a consolidation in the middle lobe.

Figure 7. Axial CT scans with lung window settings showing cylindrical (A), varicose (B), and cystic (C) bronchiectasis.

J Bras Pneumol. 2021;47(5):e20200595
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tubular, cystic, or rounded in appearance, depending
on the imaging axis. Traction bronchiolectasis is
predominantly peripheral (juxtapleural), is smaller
in internal diameter, and is associated with fibrosing
interstitial lung changes (Figure S6). On MRI, traction
bronchiolectasis is rarely visible and if so, it appears as
a tubular structure of hypointense signal associated with
areas of architectural distortion of the lung parenchyma.

CAVITY (CAVIDADE)

A cavity is defined pathologically as a gas-filled space,
seen as a lucency or a low-attenuation area, within
a mass, consolidation, or nodule.*? On X-rays, CT,
and MRI, a cavity is an airspace measuring more than
1 cm (and can be several centimeters) in diameter,
demarcated by a thick wall > 2 mm in thickness
(Figure S7).0>

CYST (CISTO OU QUISTO [PP])

A cyst is described pathologically as a round
circumscribed space that is surrounded by an epithelial
or fibrous wall of variable thickness.*”*8) On chest
X-rays, cysts are an infrequent and often inconclusive
finding.®7'® On CT, a cyst appears as a round area
of low attenuation in the lung parenchyma, with a
well-defined interface with normal lung (Figure 8).(17:18)
Cyst walls are thin, being no greater than 2 mm in
thickness. MRI is used for the study of mediastinal and
thoracic non-air cystic lesions, playing an interesting
role in their differential diagnosis and in determining
hemorrhagic and fat components. Cysts usually contain
air but occasionally contain fluid (e.g., bronchogenic
cysts) or even solid material. Isolated pulmonary air
cysts are common incidental findings and increase with
age.'7/'8) The presence of five or more pulmonary cysts
is used as a criterion for the investigation of cystic
lung diseases.® Cystic lung diseases usually present
with multiple pulmonary cysts, often with increased
lung volume, and include lymphangioleiomyomatosis,
Langerhans cell histiocytosis, lymphocytic interstitial
pneumonia, and Birt-Hogg-Dubé syndrome.(17:18)
However, there are fibrosing lung diseases that produce
cysts, such as honeycomb cysts. See "Honeycombing”.

ARCHITECTURAL DISTORTION
(DISTORCAO ARQUITETURAL)

Architectural distortion of the lung parenchyma is
pathologically characterized by abnormal disorganized
displacement of bronchi, vessels, fissures, or septa
caused by diffuse or localized lung disease, particularly
that associated with fibrosis and accompanied by volume
loss.? The term “architectural distortion” can be used
in X-rays, CT, and MRI reports to describe regions where
there is extensive anatomical disorganization that hinders
exact anatomical recognition of structures (Figure S8).

EMPHYSEMA (ENFISEMA)

Emphysema is characterized pathologically by abnormal
permanent enlargement of the airspaces distal to the

J Bras Pneumol. 2021;47(5):e20200595

terminal bronchiole, accompanied by destruction of
alveolar walls and without obvious fibrosis. The additional
histological criterion of “absence of obvious fibrosis” has
been questioned because some degree of interstitial
fibrosis may be present in emphysema secondary to
smoking. The traditional pathological classification of
emphysema is based on the microscopic localization of
disease within the acinus or secondary lobule. The main
types of emphysema include centriacinar or centrilobular
emphysema, paraseptal or distal acinar emphysema,
and panacinar or panlobular emphysema.18-31) On CT,
emphysema findings consist of areas of low attenuation,
typically without visible walls.®®

BULLOUS EMPHYSEMA (ENFISEMA
BOLHOSO)

Bullous emphysema is not a specific histological
entity but is rather the term for emphysema that is
primarily characterized by the presence of a large
bulla. Bullous emphysema is often associated with
centrilobular and paraseptal emphysema (Figure S9).('®)
It is called giant bullous emphysema when the bullae
occupy at least one third of the hemithorax and are
asymmetrically located in the upper lobes, ranging
from 1 to more than 20 cm in diameter.(*>> On CT,
a bulla appears as a focal hypodense area, 1 cm or
more in diameter, bounded by a thin wall that is no
greater than 1 mm in thickness. It usually contains
gas but may occasionally contain fluid.® Bullae that
are less than 1 cm in diameter and are located within
the visceral pleura or in the subpleural lung are called
blebs. Apical blebs or vesicles are often responsible
for primary spontaneous pneumothorax.%

CENTRILOBULAR/CENTRIACINAR
EMPHYSEMA (ENFISEMA
CENTROLOBULAR/CENTROACINAR)

This type of emphysema pathologically corresponds
to selective enlargement of elements in the central
portion of the acinus, particularly the respiratory
bronchioles and associated alveoli. The process primarily
affects the upper lobes and the upper portion of the
lower lobes, being strongly associated with smoking
and chronic bronchitis. Inflammatory changes in the
small airways are common, with plugging, mural
infiltration, and fibrosis, which cause stenosis and
airflow blockage, as well as distortion and destruction
of the central portion of the acinus.*?> CT findings
include multiple small rounded centrilobular areas of
decreased parenchymal attenuation, without visible
walls (Figure 9). A thin opaque rim can be seen in the
transition zone between the emphysematous area and
normal lung, because of compression of the adjacent
parenchyma by the dilated airspace. Centrilobular
arteries can often be seen within hypodense areas.(*?
X-ray and MRI findings of centrilobular emphysema are
only indirect, demonstrating increased lung volume,
and are not diagnostically reliable.
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INTERSTITIAL EMPHYSEMA (ENFISEMA
INTERSTICIAL)

Interstitial emphysema is characterized by air
dissecting within the lung interstitium and can be
spontaneous or traumatic. It is most commonly
seen in neonates receiving mechanical ventilation.(>9
Interstitial emphysema is rarely identified on chest
X-rays and may appear as intrapulmonary or subpleural
cyst-like formations, radiolucent streaks extending
to the mediastinum, and perivascular halos from
air collections.?? On CT, it appears as unilateral or
bilateral diffuse focal collections of air, which can
simulate cysts or bullae, located in the interstitium
adjacent to the interlobular vessels, bronchi, and
septa (Figure S10).(>>2% X-ray and MRI findings of
interstitial emphysema are nonspecific and are not
diagnostically reliable.

PANACINAR OR PANLOBULAR EMPHYSEMA
(ENFISEMA PANACINAR OU PANLOBULAR)

Panacinar emphysema is pathologically characterized
by the enlargement of acinar airspaces, affecting the

structures from the respiratory bronchioles to the alveoli.
All components of the secondary lobule are affected
more or less uniformly.?® This type of emphysema is
associated with alpha-1 antitrypsin deficiency. Panacinar
emphysema can be found in smokers, associated with
centrilobular emphysema, and in intravenous drug
users (chronic effect). In addition, it can be found
around bronchoceles in patients with bronchial atresia.
Chest X-rays may be normal in earlier disease stages.
In more advanced stages, there is vascular distortion
and rarefaction. Other findings include flattening of the
diaphragm, increased anteroposterior chest diameter,
and increased retrosternal space.?” On CT, the lesions
are homogeneously distributed, predominating in
the lower lobes, and are characterized by a diffuse
decrease in attenuation of the lung parenchyma with
vascular rarefaction in the affected areas (Figure
S11). Bronchiectasis may also be found. It may be
difficult to differentiate between areas of normal lung
parenchyma and areas of emphysema. Panacinar
emphysema is indistinguishable from (constrictive)
obliterative bronchiolitis.?® MRI findings of panacinar

Figure 8. Axial (A) and coronal (B) CT scans with lung window settings revealing multiple pulmonary cysts in a female

patient with lymphangioleiomyomatosis.

Figure 9. Axial CT scans with lung window settings revealing centrilobular emphysema in the upper lobes in a smoker.
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emphysema are only indirect, demonstrating increased
lung volume, and are not diagnostically reliable.

PARASEPTAL OR DISTAL ACINAR
EMPHYSEMA (ENFISEMA PARASSEPTAL OU
ACINAR DISTAL)

This type of emphysema is pathologically characterized
by permanent enlargement of the distal acinus,
accompanied by destruction of alveolar ducts and
sacs and with dilated alveoli in a subpleural location
adjacent to the interlobular septa.®® On chest X-rays,
less severe forms of paraseptal emphysema are difficult
to detect. Radiolucent thin-walled structures may
be seen in the lung periphery.?” On CT, subpleural
and peribronchovascular cystic formations are seen,
possibly separated by intact interlobular septa. The
anterior and posterior portions of the upper lobes and
the posterior portions of the lower lobes are most often
affected. Bullae may be associated with this form of
emphysema (Figure S12). The use of minimum-intensity
projection reconstruction facilitates lesion detection.®
MRI findings of paraseptal emphysema are nonspecific
and are not diagnostically reliable.

AIRSPACES (ESPACOS AEREOS)

The term “airspace” is a generic description that
refers to the aerated portion of the lungs where there
is gas exchange, that is, the respiratory bronchioles,
alveolar ducts, and alveoli. This term excludes the
purely conducting portion of the airways, from the
trachea to the terminal bronchioles. Airspaces represent
most of the normal lung. This term is usually used in
conjunction with airspace-occupying diseases in which
lung gas content is replaced by pathological products,
either cells or fluid. In various lung diseases, the
airspaces are occupied uniformly or areas of aerated
lung are preserved within the lesion.(?32 On X-rays,
the presence of air bronchograms may indicate the
filling of the airspaces around the bronchi. On CT,
lesions such as consolidations, masses, and nodules
affect various lung compartments, including airspaces.
Mostly, the term “airspace” is used when referring to
airspace filling with pathological products or when
there is aerated lung within those lesions (Figure
S13). It is important to distinguish an airspace from
a cavity, in which there is no gas content with no lung
parenchyma.(®232) See “Cavity”.

INTERLOBULAR SEPTAL THICKENING
(ESPESSAMENTO DE SEPTOS
INTERLOBULARES)

Interlobular septa are anatomically part of the
peripheral interstitial framework of the lung, surround
the secondary pulmonary lobule, and are composed
of connective tissue, veins, and lymphatics. Normal
interlobular septa are usually not visible on imaging.
When thickened, they appear on X-rays as peripheral,
thin linear opacities perpendicular to the pleural surface
and are best visualized in the periphery of the lung
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bases. They are also called Kerley B lines.(*>32) On
CT and MRI, they appear as peripheral/subpleural
linear opacities perpendicular to the pleural surface,
approximately 1.0-2.5 cm apart from each other. When
the septa of several adjacent secondary pulmonary
lobules are thickened, they may take on the appearance
of polygonal arcades (Figure 10).*1830)

HONEYCOMBING (FAVEOLAMENTO)

Honeycombing is pathologically represented by
acini dilated by fibrosis and forming cystic structures
resulting from the collapse of neighboring acini. The cysts
have thick, fibrous walls and are lined by metaplastic
bronchiolar epithelium. On CT, honeycombing is seen
as a cluster of cystic structures associated with reduced
lung volume, typically has dimensions on the order of
subcentimeters, and is usually subpleural. On MRI, the
findings are similar, but the detection accuracy of MRI
is lower than that of CT.(*®) Although honeycombing is
represented by multiple layers of cysts in most cases, a
cluster of two to three cysts together with other findings
of fibrosis can be characterized as honeycombing.“®
Honeycombing represents the late stage of various
lung diseases, with complete loss of lung architecture,
such as usual interstitial pneumonia and sarcoidosis
(Figure S14).*1®

FISSURE (FISSURA)

A fissure is anatomically defined as the infolding of
visceral pleura that lines the outer surface of the lung
and separates one lobe (or part of a lobe) from another.
Each interlobar fissure is formed by the apposition of
two layers of visceral pleura. In general, we can identify
the major (or oblique) fissures, which separate the
lower lobes from the other lobes, and the minor (or
horizontal) fissure, which separates the middle lobe from
the right upper lobe. Supernumerary fissures usually
separate segments rather than lobes. Fissures may
be incomplete. On imaging, fissures appear as linear
opacities that correspond in position to the anatomic
separation of pulmonary lobes or segments. 33

Figure 10. A CT scan with lung window settings revealing

diffuse interlobular septal thickening, forming polygonal
arcades.
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INFILTRATE (INFILTRADO)

Infiltrate is considered an imprecise and nonspecific
term often used to describe a region of pulmonary
opacification, identified on X-rays, MRI, or CT, that
is caused by airway or interstitial disease. Because
infiltrate means different things to different people,
it is considered a controversial term and is not
recommended. We suggest that it be replaced by the
term “opacity”.

INTERFACE (INTERFACE)

Interface is an anatomical term to describe the
boundary between two structures or tissues of different
densities. When two thoracic structures of different
radiological densities are juxtaposed, their boundaries
are clearly defined. In imaging, this term is used only in
HRCT studies of interstitial lung diseases. The interface
sign is characterized by the presence of irregular
interfaces between the lung and bronchi, vessels,
and visceral pleura, being suggestive of interstitial
thickening, usually associated with other changes,
which together allow the diagnosis:(33:35:3¢)

INTERSTITIUM (INTERSTICIO)

Interstitium is an anatomical term to describe the
network of connective tissue that extends throughout
the lungs and serves for their support. It comprises the
following subdivisions: (a) axial (or bronchovascular)
interstitium, which surrounds the bronchi, arteries, and
veins from the hilum to the level of the respiratory
bronchiole; (b) peripheral interstitium, which is
the connective tissue contiguous with the pleural
(subpleural) surfaces and interlobular septa; and
(c) intralobular interstitium (also called acinar or
parenchymal interstitium), which is a network of fine
fibers interposed between the alveolar walls and the
alveolar septal walls.(**®) The normal interstitium is
not visible on imaging.

SUBPLEURAL CURVILINEAR LINE (LINHA
CURVILINEA SUBPLEURAL)

A subpleural curvilinear line represents passive
physiological compression of the dependent portion
of the lung (e.g., of the posterior surface of the lung
in patients in the supine position), which resolves
after positional change. It may also be encountered
in patients with pulmonary edema or fibrosis (Figure
S$15).4 0On CT and MRI, it appears as a thin curvilinear
opacity, 1-3 mm in thickness, usually lying less than 1
cm from and parallel to the pleural surface.

SECONDARY PULMONARY LOBULE
(LOBULO PULMONAR SECUNDARIO)

Secondary pulmonary lobule is an anatomical term
to describe the smallest unit of lung surrounded by
connective tissue septa called interlobular septa. Each
secondary pulmonary lobule is polyhedral in shape,

measures 1.0-2.5 cm in diameter, and contains a variable
number of acini. The core of the lobule is composed
of bronchioles and their accompanying pulmonary
arterioles, lymphatics, and surrounding interstitium.
Interlobular septa contain small pulmonary veins and
lymphatics (Figure 10).G7*® Normal interlobular septa
are not visible on imaging.

MASS (MASSA)

Mass is an imaging term to describe any expansile
pulmonary, pleural, mediastinal, or chest wall lesion of
soft tissue density, greater than 3 cm in diameter, and
with at least partially defined contours, without regard
to contour characteristics or content heterogeneity.
(139 The term can be used in X-rays, CT, and MRI.
Pulmonary masses (Figure 11) are often associated
with primary or metastatic neoplastic lesions; however,
they may also represent inflammatory lesions, such
as pseudotumors and organizing pneumonia (OP),
or infectious lesions, such as tuberculomas and
cryptococcomas.“?) Mediastinal masses can be classified
by location in the mediastinum as anterior mediastinal
(prevascular), middle mediastinal (visceral), or posterior
mediastinal (paravertebral) masses to increase accuracy
in differential diagnosis.“®

MYCETOMA (MICETOMA)

Mycetomas characteristically represent a group of
chronic subcutaneous infections caused by traumatic
skin inoculation with material contaminated with
actinomycetes, especially species of the genera
Nocardia, Streptomyces, and Actinomadura, or true
fungi (eumycetes), including the genera Acremonium,
Fusarium, Leptosphaeria, and Madurella, resulting in
actinomycetoma and eumycetoma, respectively.#243)
Mycetomas tend to invade adjacent tissues, forming
nodules or masses with cavities and fistulous tracts,
with purulent discharge containing grains composed
of masses of hyphae and filaments. In most cases,
they are located in the legs and can lead to deformities
and fractures. Pulmonary and pleural involvement is
rare.*> When the lung is affected, the appearance is of
consolidation with necrosis, and pleural effusion may
be seen.* Mycetomas usually affect farm workers and
are endemic in Latin America, India, and Africa.(?®
Mycetomas do not arise from colonization of preexisting
pulmonary cavities; therefore, the use of the term
“mycetoma” as a synonym for “fungus ball” should
be avoided. See “Fungus ball”.

NODULE (NODULO)

A nodule is defined as a focal opacity that is roughly
rounded, or at least partially circumscribed; has soft
tissue, fat tissue, or calcified tissue density; and
measures up to 3 cm in diameter (opacities greater
than 3 cm should be referred to as a “mass”; Figure
12).4) The term “nodule” can be used in X-rays,
CT, and MRI. The term “small nodule” is suggested
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for opacities up to 10 mm in mean diameter (average
of the two largest diameters perpendicular to each
other, preferably in the axial plane) or in diameter in
another orthogonal plane if the opacities are larger
in the longitudinal direction. Nodules larger than 10
mm should be measured at their largest and smallest
orthogonal diameters. Nodules smaller than 3 mm
require no formal measurement and can be termed
micronodules.“”“%) Nodules can be divided into solid
nodules, when they completely obscure the contours of
vessels and bronchial walls (Figure 12); pure ground-
glass nodules, when they do not obscure the vascular
margins or bronchial walls (Figure 12); and part-solid
nodules, when there are areas of soft-tissue attenuation
and areas of ground-glass attenuation (Figure 12).¢4”
In addition, nodules should be described according to
their margins, morphology, and location. Perifissural
nodules with elongated or polygonal morphology, for
example, indicate benignity (pulmonary lymph nodes).*)
Multiple nodules should be classified according to their
distribution (random nodular pattern, perilymphatic
nodular pattern, or centrilobular nodular pattern,
the latter with or without a tree-in-bud pattern).
See “"Mass”, “Nodular pattern”, “Miliary pattern”, and
“Tree-in-bud pattern”.

OLIGEMIA (OLIGOEMIA)

Oligemia is a term that represents a focal, regional,
or generalized reduction in pulmonary blood volume.
Oligemia is demonstrated on CT and MRI but rarely on
X-rays. It appears as a regional or widespread decrease
in the caliber and number of pulmonary vessels, which
is indicative of less than normal blood flow (Figure
S16).2 Occasionally, areas of increased lung perfusion
can simulate the appearance of ground-glass opacities,
and, in differential diagnosis, it should be noted that
there is a reduction in the number and caliber of the
vessels in the regions of increased pulmonary lucency
(Figure $17).49-5

OPACITY (OPACIDADE)

Opacity is a generic term to describe any area that,
because of its greater density, is at least partially
distinguishable from the surrounding or superimposed
structures. In chest X-ray studies, this term does
not indicate the pathologic nature, size, or specific
location of the abnormality. Opacities may either
have a pulmonary, pleural, or chest wall origin or
be caused by something external to the patient. On
CT, pulmonary opacities may completely obscure the
vascular structures and bronchial walls (as occurs
in consolidation, solid nodules, and masses) or may
appear as ground-glass attenuation (in which case
the vascular structures and bronchial walls remain
visible).(*? The term “opacity” is not recommended
for use in MRI. This term has some derivatives that
merit discussion. See “Consolidation”, “Ground-glass
opacity”, and “Mass”.

GROUND-GLASS OPACITY (OPACIDADE
EM VIDRO FOSCO OU DESPOLIDO [PP])

Ground-glass opacity is defined as an area of increased
lung density (opacity) with attenuation that does not
obscure underlying vascular structures.

On chest X-rays, ground-glass opacity appears as
an area of hazy, low density, within which margins of
pulmonary vessels may be indistinct. The considerable
overlapping of structures on X-rays may lead to an
incorrect interpretation of this finding, and the use
of the term “ground-glass opacity” should therefore
be avoided. On CT, ground-glass opacity appears
as increased density of the lung parenchyma, with
preservation of vascular and bronchial margins (Figure
13). It can represent interstitial thickening, partial
filling of airspaces (with fluid, cells, and/or fibrosis),
partial collapse of alveoli, increased capillary blood
volume, or a combination of these mechanisms. (5253

Figure 11. Axial CT scans with lung window settings. In A, a mass with lobulated contours in the anterior segment
of the upper lobe of the right lung in a patient with lung adenocarcinoma. In B, an anterior mediastinal (prevascular)
mass, with soft-tissue attenuation, in a patient with mediastinal seminoma.
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Ground-glass opacity is less dense than and should
be distinguished from consolidation, in which vessels
are not identifiable within the affected area of lung (see
“Consolidation”). Ground-glass opacity superimposed
with intralobular lines and thickened interlobular septa
results in a crazy-paving pattern (see “Crazy paving”).
Ground-glass opacity with rounded/nodular morphology
can be termed a subsolid nodule, which includes pure
ground-glass nodules, that is, nonsolid nodules (Figure
13), or semisolid nodules, which contain soft-tissue
density components.

On MRI, ground-glass opacity appears as an area
of increased intensity on T2-weighted images, which
is commonly observed in pathological processes, and
this MRI finding highly correlates with CT findings of
ground-glass opacity.®

LINEAR OPACITY (OPACIDADE LINEAR)

On X-rays and CT, linear opacity appears as a thin
elongated structure of greater density than the lung
parenchyma (causing greater attenuation of the X-ray
beam), with a number of etiologies. It is recommended
whenever possible to use terms that are more specific,
such as “parenchymal band”, “linear atelectasis”, or
“interlobular septal thickening” (Figure S18).®

PARENCHYMAL OPACITY OR
PARENCHYMAL OPACIFICATION
(OPACIDADE PARENQUIMATOSA OU
OPACIFICACAO PARENQUIMATOSA)

On X-rays and CT, this type of opacity is characterized
as any area of greater attenuation of the X-ray beam
relative to the lung parenchyma. Increased attenuation
of the lung parenchyma may or may not obscure the
margins of vessels and bronchi (Figure 14). The term
“consolidation” indicates loss of definition of the margins
of vessels and bronchi (except for air bronchograms)
within the opacity, whereas the term “ground-glass
opacity” indicates a smaller increase in parenchymal
attenuation, in which the definition of underlying
structures is preserved.(1:2:5455)

DEPENDENT OPACITY (OPACIDADE
PENDENTE)

On X-rays and CT, dependent opacity appears as
increased density (greater attenuation of the X-ray
beam) of the lung parenchyma in posterior subpleural
regions (in the supine position) or anterior subpleural
regions (in the prone position), representing positional
atelectasis. It disappears with positional changes

(Figure S18).%2

Figure 12. Axial CT scans with lung window settings. In A, a solid nodule with lobulated and spiculated margins in the
apicoposterior segment of the upper lobe of the left lung. In B, a pure ground-glass nodule in the apical segment of the
upper lobe of the right lung. In C, a mixed (part-solid, part ground-glass) nodule in the upper lobe of the left lung. In D, a
perifissural nodule, polygonal in morphology, adjacent to the horizontal fissure of the right lung (pulmonary lymph node).

r
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-

Figure 13. Axial CT scans with lung window settings demonstrating ground-glass opacities and predominant central
distribution in both lungs in a patient with pulmonary edema (A) and revealing a ground-glass (subsolid) nodule that

was diagnosed as lepidic growth adenocarcinoma (B).
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CRAZY PAVING (PAVIMENTAGCAO EM
MOSAICO)

Crazy paving is a CT-specific term that describes a
mixed pattern consisting of thickened interlobular septa
and intralobular lines superimposed on a background of
ground-glass opacity. It occurs in conditions involving
the interstitium and the airspace. It is encountered in
various diseases such as alveolar proteinosis, alveolar
hemorrhage, ARDS, or infections, such as Pneumocystis
carinii infection or the recent SARS-CoV-2 infection
(Figure S$19).6657)

TREE-IN-BUD PATTERN (PAD_'RA'O DE ARVORE
EM BROTAMENTO OU EM BOTAO [PP])

The term “tree-in-bud pattern” can be used in
X-rays, CT, and MRI, and is defined as centrilobular
branching opacities/nodules, with small nodularities at
the extremities, that resemble a budding tree (Figure
15). This pattern results from the filling of centrilobular
branching structures, whether the centrilobular
bronchiole or artery. It reflects a broad spectrum of
endo- and perilobular changes, including inflammation
and exudation.®>®

In most cases, this pattern represents dilated
bronchioles filled with pathological material, although it
may also be associated with infiltration of the peribronchial

[

connective tissue in the centrilobular vasculature or,
occasionally, with dilatation or filling (e.g., intravascular
metastases) of the centrilobular arteries.®

MILIARY PATTERN (PADRAO MILIAR)

A miliary pattern is an imaging finding on X-rays, CT,
and MRI. It consists of nodules < 3 mm (micronodules)
that are randomly and diffusely distributed and are
uniform among themselves.% It is often a manifestation
of hematogenous spread of tuberculosis and metastatic
disease (Figure S20).(12:60)

MOSAIC PERFUSION PATTERN (PADRAO
DE PERFUSAO EM MOSAICO)

A mosaic perfusion pattern is a CT finding defined
as a patchwork of areas of different attenuation. It
results from small airways obliteration or occlusive
vascular disease, both of which producing areas of
oligemia (decreased attenuation) that are interspersed
with areas of normally ventilated and perfused
lung. In cases of obliterative small airways disease,
expiratory CT enhances the parenchymal foci that
are hypodense (decreased attenuation) because of
the air-trapping component.(*269 The use of the
term “mosaic attenuation” is no longer recommended
because it increases the chances of misinterpretation

-

Figure 14. Axial CT scans with lung window settings showing parenchymal opacities that obliterate the contours of
vessels and bronchi in the right lower lobe (arrow), indicating consolidation, together with an air bronchogram in the
opacity (A), and parenchymal opacities preserving the contours of vessels and bronchi in the left lower lobe (asterisk),

indicating ground-glass opacities (B).
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regarding the term “mosaic perfusion”. The term
“non-homogeneous ground-glass opacity” should be
used instead of mosaic attenuation.

NODULAR PATTERN (PADRAO NODULAR)

A nodular pattern refers to the presence of multiple
round soft-tissue density pulmonary opacities less than
3 cm in diameter. This pattern can be demonstrated on
X-rays, CT, and MRI. Small nodules (or micronodules) are
those that are less than 1 cm in diameter. On the basis
of their distribution in the lung parenchyma, they can be
classified as perilymphatic, random, or centrilobular. A
centrilobular distribution is characterized by nodules that
occupy the central portion of the secondary pulmonary
lobule and are within a few millimeters of the pleural
surface and fissures but do not touch them. In general,
this type of distribution is associated with bronchiolar
diseases, arteriolar diseases, or peribronchovascular
bundle diseases.®” The nodular pattern is primarily
seen in silicosis, hypersensitivity pneumonitis, and
some forms of bronchiolitis. In most cases, the nodules
found in hypersensitivity pneumonitis and bronchiolitis
exhibit ground-glass attenuation.(¢52)

PERILOBULAR PATTERN—PERILOBULAR
OPACITIES, PERILOBULAR THICKENING
(PADRAO PERILOBULAR — OPACIDADES
PERILOBULARES, ESPESSAMENTO
PERILOBULAR)

A perilobular pattern represents involvement of the
periphery of the secondary pulmonary lobule (i.e.,

the perilobular region) by variable histopathological
substrates.(®3%4) On CT and MR, it is seen as linear/
curvilinear opacities surrounding interlobular septa,
with the former being larger and less defined than the
latter, and usually producing an appearance resembling
a polygon or arch (Figure S21).(¢3-%6) The differential
diagnosis includes OP, a pattern that is observed
with differing frequency (22-57%) and represents
collection of organizing inflammatory material in the
periphery of the pulmonary lobule, with or without
septal thickening.(®*-%*) In OP, the perilobular pattern
is often associated with other typical findings, such as
consolidations, rather than being an isolated finding.(®®

RETICULAR PATTERN (PADRAO RETICULAR)

A reticular pattern represents involvement of the
pulmonary interstitia by variable histopathological
substrates. On X-rays, it appears as linear structures
that are sometimes intertwined and are more easily
seen in the periphery of the lung fields. On CT and
MRI, it usually corresponds to inter- or intralobular
septal thickening, but it can sometimes represent cysts
whose walls appear as lines on X-rays (Figure S22). It
is often, but not invariably, associated with fibrosing
diseases, in which case signs of volume loss of the
lung parenchyma are also observed.¢”)

PSEUDOPLAQUE (PSEUDOPLACA)

A pseudoplaque is an opacity contiguous with the
visceral pleura, formed by coalescent small nodules.

Figure 15. CT scans with lung window settings of a male patient with pulmonary tuberculosis. In A, an axial CT scan
showing multiple centrilobular opacities with small nodules and branching structures (arrows). In B, maximum-intensity
projection reconstruction demonstrating opacified structures that reflect endobronchial filling of the distal bronchioles
(arrows). In C, a sagittal CT scan showing, in addition to centrilobular nodules and a tree-in-bud pattern (arrows),
the presence of a cavity in the upper segment of the right lower lobe, which is a characteristic location for cavitation
(asterisk) in pulmonary tuberculosis.
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It simulates the appearance of a pleural plaque.
This entity can be identified on CT and MRI and is
encountered most commonly in sarcoidosis, silicosis,
and coal workers’ pneumoconiosis.

PLEURAL PLAQUE

A pleural plaque pathologically represents an
elongated area of dense connective tissue on the
pleural surface that appears as focal thickening on
X-rays or more commonly on CT and MRI (Figure
$23).(1:6870) Tt may be an incidental finding. However,
when there are multiple pleural plaques, a differential
diagnosis between asbestos exposure and sequelae
of empyema/tuberculosis (usually unilateral and
extensive) is necessary. Sometimes, pleural plaques
are calcified, in which case they are more easily
detected on X-rays as vertical linear structures parallel
to the chest wall.

PNEUMATOCELE (PNEUMATOCELE)

A pneumatocele can be identified on X-rays, CT, and
MRI, and is defined as a thin-walled (< 1 mm) and
gas-filled rounded cystic structure that changes size
within a short period of time (Figure S24). It results
from a check-valve mechanism of airway obstruction.
Occasionally, it may contain fluid. A pneumatocele
usually resolves spontaneously. It is most often seen
in children, in association with infectious processes,
especially in children with pneumonia caused by
Staphylococcus sp. and in immunocompromised
children with pneumonia caused by Pneumocystis
Jirovecii.’") It can also be seen in preterm neonates
with respiratory distress.’?

PSEUDOCAVITY (PSEUDOCAVIDADE)

Pseudocavity is a term used in CT to describe a
round or oval, low-attenuation cystic area, usually <
1 cm in diameter, in lung nodules, masses, or areas of
consolidation. A pseudocavity is sometimes difficult to
differentiate from a pulmonary cavity. Pseudocavities
can represent dilated or normal bronchi, areas of
emphysema within a lesion, or areas of preserved lung
parenchyma (Figures S25 and S26). The presence of
a pseudocavity in nodules is often associated with
adenocarcinoma and can be seen in pneumonia with
necrotizing consolidation (Figure S26).7173

PNEUMOMEDIASTINUM
(PNEUMOMEDIASTINO)

Pneumomediastinum is an imaging finding defined
as the presence of air/gas in the mediastinum. Air
or gas can reach the mediastinal spaces as a result
of a sudden increase in intra-alveolar pressure, with
consequent rupture of alveoli and tracking of gas
along the peribronchovascular interstitium to the hilum
and into the mediastinum. CT is the gold standard
for diagnosis, which can also be made by X-rays
(Figure S27). MRI is not used. Pneumomediastinum
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may also be due to rupture of hollow organs, such as
the esophagus, trachea, bronchi, or even the neck
or abdominal cavity. Pneumomediastinum is often
associated with pneumothorax.*

PNEUMOTHORAX (PNEUMOTORAX)

Pneumothorax refers to the presence of air in the
pleural space. It is usually classified as spontaneous,
traumatic, diagnostic/iatrogenic, or tension, according
to its etiology. It can be identified on X-rays, CT, and
MRI (Figure S28). When its dimensions are significant
(> 2 cm between the pleural surface and the pulmonary
contour), pleural tube placement is indicated.*?74) In
most cases, pneumothorax is caused by trauma such as
rib fracture or penetrating chest trauma. Hypertensive
pneumothorax is a medical emergency, because the air
in the pleural cavity is under pressure, which causes
associated vascular collapse and decreased venous
return to the left atrium. Iatrogenic pneumothorax
often results from thoracic procedures such as lung
biopsy, central venous catheter insertion, or thoracic
surgery.(’

TARGET SIGN (SINAL DO ALVO)

The target sign consists of a peripheral ring-shaped
opacity in conjunction with a central nodular ground-
glass opacity. The target sign can be demonstrated on CT
and MRI. This finding was first described in association
with SARS-CoV-2 pneumonia (Figure S29).% However,
recent studies indicate that the etiopathogenesis of
the target sign is similar to that of the reversed halo
sign as a radiological sign of OP.C’”)

ARCH SIGN—PERILOBULAR SEPTAL
THICKENING (SINAL DA ARCADA —
ESPESSAMENTO SEPTAL PERILOBULAR)

The arch sign consists of an arch-shaped linear opacity
with a perilobular distribution, around the secondary
pulmonary lobule. This finding, like the target sign and
the reversed halo sign, indicates OP (Figure S30).(77.7%)
The arch sign can be demonstrated on CT and MRI.

SIGNET RING SIGN (SINAL DO ANEL DE
SINETE)

The signet ring sign is composed of a ring-shaped
opacity, representing a dilated bronchus in axial
section, and a smaller adjacent opacity, representing
its pulmonary artery, with the combination resembling
a signet (or pearl) ring. This sign is a diagnostic CT
feature of bronchiectasis (Figure S31). The signet
ring sign can also be seen in diseases characterized
by abnormal reduced pulmonary arterial flow, such
as proximal interruption of the pulmonary artery or
chronic pulmonary thromboembolism. Occasionally,
a small vascular opacity abutting a bronchus is a
bronchial, rather than a pulmonary, artery.(°-%2 See
“Bronchiectasis”.
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AIR CRESCENT SIGN (SINAL DO
CRESCENTE AEREO)

The air crescent sign is a CT finding defined as a
variable-sized, crescent- or half-moon-shaped collection
of air in the periphery of a soft-tissue density nodule
or mass (Figure S32). It is commonly described as an
X-ray or CT finding of a fungus ball (aspergilloma),
in which there is an air collection interposed between
the wall of the preexisting cavity and the dependent
intracavitary lesion. The air crescent sign has also been
described in other diseases, such as angioinvasive
pulmonary aspergillosis, lung abscess, lung cancer,
and other fungal infections.7>7%

HALO SIGN (SINAL DO HALO)

The halo sign is a nonspecific CT finding defined as a
halo of ground-glass opacity surrounding a nodule or, less
commonly, a mass or a rounded area of consolidation
(Figure S33). In most cases, the halo of ground-glass
opacity represents perinodular hemorrhage.® In cases
of angioinvasive aspergillosis (AIA), for example, the
nodule represents pulmonary infarction secondary
to fungal angioinvasion and the surrounding halo of
ground-glass opacity represents perinodular alveolar
hemorrhage. In other infectious processes, the halo
sign represents perilesional inflammatory infiltration.
In cases of adenocarcinoma, the halo sign represents
tumor cell proliferation along the alveolar septa, with
preservation of the lung architecture (lepidic growth).
() The same features can be seen in some cases of
metastatic adenocarcinoma (particularly in cases of
adenocarcinoma originating from the gastrointestinal
tract or pancreas). As an initial diagnostic approach,
it is useful to determine patient immune status.
In immunocompromised patients, the halo sign is
most commonly due to infectious diseases, the most
common being invasive fungal diseases, such as AIA.
Therefore, in the presence of febrile neutropenia,
especially in patients with hematologic malignancies
and in bone marrow transplant recipients, AIA is the
major cause of the halo sign.®) In such cases, the
halo sign is considered to constitute early evidence of
AIA, warranting initiation of antifungal therapy before
serologic test results are known.

REVERSED HALO SIGN (SINAL DO HALO
INVERTIDO)

The reversed halo sign (RHS) is defined as a rounded
area of ground-glass opacity surrounded by a ring of
consolidation.®® The RHS was first described as a sign
specific for OP. Later studies identified RHS in a wide
spectrum of infectious and noninfectious diseases.(*#3-8¢)
The most common infectious causes of RHS are
tuberculosis, paracoccidioidomycosis, and invasive
fungal diseases (invasive pulmonary aspergillosis and
mucormycosis).®” Among noninfectious diseases, both
idiopathic or secondary OP is the most common cause.
Other important causes are pulmonary infarction and
sarcoidosis (Figure S34).(" Although RHS is considered

a nonspecific sign, a careful analysis of its morphological
characteristics can narrow the differential diagnosis,
helping the attending physician to make a definitive
diagnosis. Two imaging patterns should be taken into
account in order to make the diagnosis more specific:
the presence of nodules on the wall of and/or within the
halo (nodular RHS); and a reticular pattern within the
halo (reticular RHS). It should be borne in mind that
these two patterns are not found in OP, which is the
most common cause of RHS. These considerations are
important because the treatment for these conditions
is completely different.

BEADED SEPTUM SIGN—STRING-OF-
BEADS SIGN/ROSARY SIGN/NODULAR
SEPTAL THICKENING (SINAL DO SEPTO
NODULAR — SINAL EM CONTAS/SINAL
EM ROSARIO/ESPESSAMENTO SEPTAL
NODULAR)

Interlobular septa surround the secondary pulmonary
lobule and are composed of connective tissue,
pulmonary veins, and lymphatics. Normal interlobular
septa are usually not visible on radiological imaging
but can sometimes be seen on HRCT, in which case
they appear few in number, thin, and in the lung
periphery.*® Edema, inflammatory infiltrates, fibrosis,
and neoplastic spread can lead to interlobular septal
thickening, which can be smooth, irregular, or nodular.
Nodular septal thickening is often associated with
lymphangitic carcinomatosis or sarcoidosis, and, less
often, it can also be seen in other lymphoproliferative
disorders, in pneumoconiosis, and in amyloidosis.
() On X-rays, it is difficult to determine whether the
thickening is smooth or irregular/nodular, and the
septal or reticular pattern of interstitial opacities is
usually identified. Both CT and MRI allow us to identify
nodular thickening of the interlobular septum, which
takes on the appearance of a string of beads or rosary.
In lymphangitic carcinomatosis, the beaded septum
sign is most often focal and unilateral, being associated
with unilateral hilar/mediastinal adenopathy and
other suspicious changes in patients with a history of
malignancy (Figure S35). In sarcoidosis, the beaded
septum sign is most commonly bilateral and symmetric,
seen predominantly in the middle and upper fields of
the lungs, associated with bilateral hilar adenopathy,
as well as in the right paratracheal stations. Sarcoidosis
typically affects Black women between 20 and 40
years of age.(®®

THORACOLITH/THORACOLITHIASIS
(TORACOLITO/TORACOLITIASE)

A thoracolith is defined as a small, free, and mobile
structure/nodule, with or without calcification, in the
pleural cavity (Figure S36). Thoracolithiasis is a rare
benign condition characterized by the presence of one
or more thoracoliths in the pleural cavity. The most
characteristic radiological finding is mobility of the
small structure/nodule, which can be demonstrated
by sequential imaging or by changing patient position.
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Thoracolithiasis is rarely symptomatic, being diagnosed
on the basis of an incidental finding on X-rays or CT, and
require no specific treatment, nor surgical resection.®

FINAL CONSIDERATION

Although this article is not definitive, we believe that

it can help radiologists to attempt standardization of

reports, which should improve understanding of reports
and result in better patient care.
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