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Members of the Fleischner Society compiled a glossary of
terms for thoracic imaging that replaces previous glossa-
ries published in 1984 and 1996 for thoracic radiography
and computed tomography (CT), respectively. The need to
update the previous versions came from the recognition
that new words have emerged, others have become obso-
lete, and the meaning of some terms has changed. Brief
descriptions of some diseases are included, and pictorial
examples (chest radiographs and CT scans) are provided
for the majority of terms.
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CHRU de Lille, Hôpital Calmette, Lille, France (J.R.). Re-
ceived April 21, 2007; revision requested May 29; revi-
sion received June 6; accepted August 7; final version
accepted September 19. Address correspondence to:
D.M.H. (e-mail: d.hansell@rbht.nhs.uk).

� RSNA, 2008

REVIEW
S

AND
COM

M
ENTARY

�
SPECIAL

REVIEW

Radiology: Volume 246: Number 3—March 2008 697

Note:  This copy is for your personal, non-commercial use only. To order presentation-ready copies for 
distribution to your colleagues or clients, use the Radiology Reprints form at the end of this article. 



















infarction
Pathology.—Infarction is a process that
may result in ischemic necrosis, usually
the consequence of vascular compro-
mise such as occlusion of a feeding pul-
monary artery by an embolus (venous
infarction is rare but recognized). Ne-
crosis is relatively uncommon because
tissue viability is maintained by the
bronchial arterial blood supply. Pulmo-
nary infarction may be secondary to a
vasculitis (eg, Wegener granulomato-
sis).

Radiographs and CT scans.—A pul-
monary infarct is typically triangular or
dome-shaped, with the base abutting
the pleura and the apex directed toward
the hilum (Fig 27). The opacity repre-
sents local hemorrhage with or without
central tissue necrosis (67,68).

infiltrate
Radiographs and CT scans.—Formerly
used as a term to describe a region of
pulmonary opacification caused by air-
space or interstitial disease seen on ra-
diographs and CT scans. Infiltrate re-
mains controversial because it means
different things to different people (69).
The term is no longer recommended,
and has been largely replaced by other
descriptors. The term opacity, with rel-
evant qualifiers, is preferred.

interlobular septal thickening
Radiographs and CT scans.—This find-
ing is seen on chest radiographs as thin
linear opacities at right angles to and in
contact with the lateral pleural surfaces
near the lung bases (Kerley B lines); it is
seen most frequently in lymphangitic
spread of cancer or pulmonary edema.
Kerley A lines are predominantly situ-
ated in the upper lobes, are 2–6 cm
long, and can be seen as fine lines radi-
ally oriented toward the hila. In recent
years, the anatomically descriptive
terms septal lines and septal thickening
have gained favor over Kerley lines. On
CT scans, disease affecting one of the
components of the septa (see interlobu-
lar septum) may be responsible for
thickening and so render septa visible.
On thin-section CT scans, septal thick-
ening may be smooth or nodular (70)
(Fig 28), which may help refine the dif-
ferential diagnosis. (See also interlobu-
lar septum, beaded septum.)

interlobular septum
Anatomy.—Interlobular septa are sheet-
like structures 10–20-mm long that
form the borders of lobules; they are
more or less perpendicular to the pleura
in the periphery. Interlobular septa are
composed of connective tissue and con-
tain lymphatic vessels and pulmonary
venules.

Radiographs and CT scans.—Inter-
lobular septa appear as thin linear opac-
ities between lobules (Fig 29); these
septa are to be distinguished from cen-
trilobular structures. They are not usu-
ally seen in the healthy lung (normal
septa are approximately 0.1 mm thick)
but are clearly visible when thickened
(eg, by pulmonary edema). (See also
interlobular septal thickening, lobule.)

Figure 27

Figure 27: Transverse CT scan shows pulmo-
nary infarction.

Figure 28

Figure 28: Transverse CT scan shows interlob-
ular septal thickening and pleural effusions.

Figure 29

Figure 29: Transverse CT scan shows interlob-
ular septum (arrow) in a healthy individual.
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rounded atelectasis
Pathology.—Rounded atelectasis is
rounded collapsed lung associated with
invaginated fibrotic pleura and thick-
ened and fibrotic interlobular septa.
Most frequently, it is the consequence
of an asbestos-induced exudative pleu-
ral effusion with resultant pleural scar-
ring (121), but it may occur with any
cause of pleural fibrosis.

Radiographs and CT scans.—On
chest radiographs, rounded atelectasis
appears as a mass abutting a pleural
surface, usually in the posterior part of
a lower lobe. Distorted vessels have a
curvilinear disposition as they converge
on the mass (the comet tail sign). The
degree of lobar retraction depends on
the volume of atelectatic lung. It is al-
most invariably associated with other
signs of pleural fibrosis (eg, blunting of
costophrenic angle). CT is more sensi-
tive for the detection and display of the
characteristic features of rounded atel-
ectasis (122,123) (Fig 65). An addi-
tional sign is homogeneous uptake of
contrast medium in the atelectatic lung.
Synonyms include folded lung syndrome,
helical atelectasis, Blesovsky syndrome,
pleural pseudotumor, and pleuroma.

secondary pulmonary lobule
See lobule.

segment
Anatomy.—A segment is the unit of a
lobe ventilated by a segmental bron-
chus, perfused by a segmental pulmo-
nary artery, and drained by an interseg-
mental pulmonary vein. There are two
to five segments per lobe.

Radiographs and CT scans.—Indi-
vidual segments cannot be precisely de-
lineated on chest radiographs and CT
scans, and their identification is made
inferentially on the basis of the position
of the supplying segmental bronchus
and artery. When occasionally present,
intersegmental fissures help to identify
segments.

septal line
See interlobular septum.

septal thickening
See interlobular septal thickening.

signet ring sign
CT scans.—This finding is composed of
a ring-shaped opacity representing a di-
lated bronchus in cross section and a
smaller adjacent opacity representing
its pulmonary artery, with the combina-
tion resembling a signet (or pearl) ring
(124) (Fig 66). It is the basic CT sign of
bronchiectasis (27,125). The signet ring
sign can also be seen in diseases charac-

terized by abnormal reduced pulmonary
arterial flow (eg, proximal interruption
of pulmonary artery [126] or chronic
thromboembolism [127]). Occasionally,
the tiny vascular opacity abutting a
bronchus is a bronchial, rather than a
pulmonary, artery.

silhouette sign
Radiographs.—The silhouette sign is
the absence of depiction of an anatomic
soft-tissue border. It is caused by con-
solidation and/or atelectasis of the adja-
cent lung (Fig 67), by a large mass, or by
contiguous pleural fluid (128,129). The
silhouette sign results from the juxtapo-
sition of structures of similar radio-
graphic attenuation. The sign actually
refers to the absence of a silhouette. It is
not always indicative of disease (eg, un-
explained absence of right border of
heart is seen in association with pectus
excavatum and sometimes in healthy in-
dividuals).

small-airways disease
Pathology.—This phrase is an arbitrary
term used more frequently in thin-sec-
tion CT descriptions than in the patho-
physiology literature, where it was first
coined (130). Small-airways disease
now generally refers to any condition
affecting the bronchioles, whereas

Figure 65

Figure 65: Sagittal CT scan shows rounded
atelectasis in left lower lobe.

Figure 66

Figure 66: Transverse CT scan shows signet
ring sign (arrow).

Figure 67

Figure 67: Chest radiograph shows silhouette
sign, with obscuration of right border of heart
(arrows).
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bronchiolitis more specifically describes
inflammation of the bronchioles (131).

CT scans.—Small airways are consid-
ered to be those with an internal diameter
smaller than or equal to 2 mm and a nor-
mal wall thickness of less than 0.5 mm
(32). Small-airways disease is manifest on
CT scans as one or more of the following
patterns: mosaic attenuation, air trap-
ping, centrilobular micronodules, tree-in-
bud pattern, or bronchiolectasis.

subpleural curvilinear line

CT scans.—This finding is a thin curvi-
linear opacity, 1–3 mm in thickness, ly-
ing less than 1 cm from and parallel to
the pleural surface (Fig 68). It corre-
sponds to atelectasis of normal lung if
seen in the dependent posteroinferior
portion of lung of a patient in the supine
position and is subsequently shown to
disappear on CT sections acquired with
the patient prone. It may also be en-
countered in patients with pulmonary
edema (132) or fibrosis (other signs are
usually present). Though described in
the context of asbestosis, this finding is
not specific for asbestosis.

traction bronchiectasis and traction
bronchiolectasis
CT scans.—Traction bronchiectasis and
traction bronchiolectasis respectively
represent irregular bronchial and bron-
chiolar dilatation caused by surrounding
retractile pulmonary fibrosis (130). Di-
lated airways are usually identifiable as
such (Fig 69) but may be seen as cysts
(bronchi) or microcysts (bronchioles in
the lung periphery). The juxtaposition
of numerous cystic airways may make
the distinction from “pure” fibrotic hon-
eycombing difficult.

tree-in-bud pattern
CT scans.—The tree-in-bud pattern rep-
resents centrilobular branching struc-
tures that resemble a budding tree. The
pattern reflects a spectrum of endo- and
peribronchiolar disorders, including mu-
coid impaction, inflammation, and/or fi-
brosis (134,135) (Fig 70). This pattern is
most pronounced in the lung periphery
and is usually associated with abnormali-
ties of the larger airways. It is particularly
common in diffuse panbronchiolitis (136),
endobronchial spread of mycobacterial
infection (137), and cystic fibrosis. A sim-
ilar pattern is a rare manifestation of arte-
riolar (microangiopathic) disease (138).

Figure 68

Figure 68: Transverse CT scan shows a sub-
pleural curvilinear line.

Figure 69

Figure 69: Transverse CT scan shows traction
bronchiectasis (arrows) cased by retractile pulmo-
nary fibrosis.

Figure 70

Figure 70: Transverse CT scan shows tree-in-
bud pattern (arrows).
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usual interstitial pneumonia, or UIP
Pathology.—UIP is a histologic pattern
of pulmonary fibrosis characterized by
temporal and spatial heterogeneity,
with established fibrosis and honey-
combing interspersed among normal
lung. Fibroblastic foci with fibrotic de-
struction of lung architecture, often
with honeycombing, are the key findings
(5). The fibrosis is initially concentrated
in the lung periphery. UIP is the pattern
seen in idiopathic pulmonary fibrosis,
but can be encountered in diseases of
known cause (eg, some cases of chronic
hypersensitivity pneumonitis).

Radiographs and CT scans.—Honey-
combing with a basal and subpleural
distribution (Fig 71) is regarded as pa-
thognomonic (63,65), but not all cases
of biopsy-proved UIP have this distinc-
tive CT pattern.
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