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Examination Widih Level
Head

Posterior fossa 150 40

Brain 100 30

Temgporal bone 2,800 G600
MNeck

250 30

Chest

Mediastinum 350 50

Lung 1,500 —&00
Abdomen

Soft tissue 350 50

Liver [high contrast) 150 30
Pelvis

Loft tissue 400 50

Bone 1,800 400
Spine

Soft tissue 250 50

Bone 1,800 400
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Discussion by Transverse CT of the Lung Anatomy on CT
Radiologist Thorax
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Bronchopulmonary segments: annotated CT | Radiology Case ...
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A Pictorial Review

Chest CT Signs in Pulmonary Disease

Shine Raju, MD; Subha Ghosh, MD; and Atul C. Mehta, MD, FCCP

Z CHEST

@ CrossMark

the most important imaging modalities available to a pul-

monologist. The advent of high-resolution CT scanning of the chest has led to its increasing
use. Although chest radiographs are still useful as an initial test, their utility is limited in the
diagnosis of lung diseases that depend on higher resolution images such as interstitial lung
diseases and pulmonary vascular diseases. Several metaphoric chest CT scan signs have been
described linking abnormal imaging patterns to lung diseases. Some of these are specific to a
disease, whereas others help narrow the differential diagnosis. Recognizing these imaging
patterns and CT scan signs are thus vitally important. In the present article, we describe a
comprehensive list of the commonly encountered metaphoric chest CT scan signs and their

clinical relevance.

CHEST 2017; 151(6):1356-1374

KEY WORDS: CAT scan; chest imaging; CT scan; pulmonary; radiology; review; thoracic
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Lung Disease

Ayesha Nasrullah, MBBS," Shaimaa Fadl, MBchB," Jitesh Ahuja, MBBS,*
Haodong Xu, MD, PhD," and Gregory Kicska, MD, PhD*

Radiographic Signs and Patterns in Interstitial

Introduction

horacic computed tomography (CT), specifically high-

resolution CTs (HRCTs), plays an essential role in diag-
nosing diffuse pulmonary lung disease. Although diffuse
lung diseases often present with nonspecific radiographic
findings, there are a small number of radiographic signs and
patterns that are more specific and can be used to narrow the
differential diagnosis

Honeycombing

aistinguished IPF from cellular nonspecific interstitial pneu-
monia (NSIP) and fibrotic NSIP were the extent of honey-
combing (odds ratio, 5.16 and 2.10, respectively)
Honeycombing can sometimes constitute more than 70%
of the fibrotic portions of the lungs in ILDs and this can be
referred 1o as “exuberant honeycomb sign™ (Fig. Ib and ¢). It
is associated more commonly with connective tissue diseases
(CTD) UIP rather than IPF UIP.” Honeycombing can be pres-
ent in other conditions such as NSIP and chronic hypersensi-
tivity pneumonitis (HP). However, ground glass opacities
dominate in NSIP and honeycombing, if present, is usually

CT imaging of the chest plays a vital role in
the diagnosis of various lung diseases.
Although pulmonary diseases can vary in
clinical presentation, the associated imaging
patterns can be grouped into a few distinct
patterns. Various metaphoric signs have
been described to identify and simplify these
patterns. Some of these signs, which have
been well described in the imaging
literature, are pathognomonic for a disease,
whereas others can help narrow the list of
differential diagnoses. These signs also help
to create a unique association between an
imaging pattern and the underlying disease
process.

Understanding these imaging findings, and
their subsequent pattern recognition, is thus
of vital importance to a pulmonologist. The

present review is a pictorial essay of the
important chest CT scan signs and the
associated pulmonary diseases. Some of these
signs have been described in chest
radiographs as well as in CT imaging. We
have included these signs in this review,
having recognized an increasing trend of CT
imaging being used as the initial imaging
modality.

General Considerations: The
Secondary Pulmonary Lobule

It is important to review the basic structure
of a secondary pulmonary lobule (SPL) and
its radiologic appearance on a high-
resolution CT (HRCT) scan image before
we discuss the various CT scan signs. The
SPL is a fundamental unit at the

ABBREVIATIONS: (,GO gmund glass opacity; HRCT high reso-
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Honeycombing is a term
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Mark S. Parker', Marvin H. Chasen’, Narinder PauP’

Radiologic Signs in Thoracic Imaging:
Case-Based Review and Self-Assessment Module

a1l Similarly, HP can also demonstrate honeycombing,
rdules. mosaic

AJR Integrative Imag:

LIFELONG LEARNING
FOR RADIOLOGY

Objectivi
Chest imaging rematns 9

specialties of diagnostic radiology: The successiul TSP

tation of thoracic imaging studies requires the recognition

and understanding of the radiologic signs that are charac

teristic of many complex disease processes

Conclusion

The educational objectives for this case-based self-assess
ment module are for the participant to exercise. self-assess
and improve his or her understanding of important thorac
ic radiologic signs that are useful in establishing the diagno-
sis of particular diseases of the chest

INTRODUCTION

This self-assessment module on several radiologic signs

hing
a particular diagnosis of pathologic processes affecting the

used in thoracic imaging to assist radiologists in estal

B. Exercise. self assess. and improve his or her understany

of the underlving cause for these particular ig

ease scenarios presented in this article

RECOMMENDED READING

1. Woodring JH. Reed JC. Radiographic manifestations
of lobar atelectasis. J Thorac Imaging 1996: 11:109-144

2. Catalano O. The incomplete border sign. Radiology 2002
225:129-130

3. Chung M, Edinburgh K. Webb E. McCowin M. Webb W.
Mixed infiltrative and obstructive disease on high-resolu
tion CT: differential diagnosis and functional correlates in
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nostic approach to mediastinal abnormalities. Radio-
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imaging signs of congenital cardiovascular abormal
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chest has a self p and an
component. The self-assessment component consists of six
previously unpublished case-based studies with accompany

ing clinical histories and radiologic images. These cases have
been selected to illustrate specific radiologic imaging signs. A
series of multiple-choice questions follows each case. with so
lutions and a discussion of that particular radiolog
its cause. The educational component consists of suggested

and

readings or references that accompany each case that the par
ticipant should reviewe To claim CME and SAM credit. each
participant must log on to the ARRS Website (www.arrs.org)
and enter his or her responses to the questions online.

EDUCATIONAL OBJECTIVES
B completing this educational activity: the participant will
A Exercise. self assess. and improve his or her understanding
of selected radiologic signs useful in establishing a particu
lar diagnosis of pathologic processes affecting the chest

6. \IAnhxll GB. Funqum B\ MacGregor JH., Burrowes
in thoracic imaging. J Thum( Imaging 2006;

‘lﬂ—d‘l

INSTRUCTIONS
Complete the educ d and self
included in this issue.

2. Visit wwwarrs.org

3. Order the online SAM as directed. (The SAM must be
ordered to be accessed even though the activity is free to
ARRS members.)

4. The SAM can be accessed at wwwarrs.org under the

Lifelong Learning link.

5. Answer the questions online to obtain SAM eredit




saimead [eads  OLET

[ £10Z ANNC LSIAHD 9#1ST ]

. ¢ QRS NBUf S

TABLE 3 ] Tabular Summary of Common CT Signs on Pulmonary Imaging

Air crescent sign Corona radiata (sunburst sign)

£

+ Crescentic or circ
within a parenchymal consolidation or nodular opacity
+ DDx: Invasive aspergillosis, bronchogenic Ca

\ ’
Monod sign - Crazy paving sign
+ Air surrounding a fungal ball in a preexisting pulmonary cavity. « Thickened interlobular septa in a background of diffuse GGO’s.
v' ” 3 ~

gt g ]
ential rim of 1 aIrspace + SPN or mass, with spiculated and irregular margins

« DDx: Bronchogenic Ca

+ DDx: Aspergilloma + DDx: PAP, pulm edema, lymphangitic spread of Ys
pulm mucinous adeno Ca, sarcoidosis, lipoid pna, pulm hge,
ARDS, PIP
Halo sign Galaxy sign
+ SPN or mass surrounded by a circumferential GGO % + Coalescent granuloma with a central dense mass and tiny
« DDx: invasive pulm aspergillosis, pulm mucormycosis, GPA, “ & peripheral satellite nodules
amyloidosis, sarcoidosis, mets to the lung + DDx: Sarcoidosis, progressive massive fibrosis, active pulm TB.

Atoll sign (reverse-halo sign) Mosaic attenuation

« Central GGO surrounded by a crescentic or circumferential
denser consolidation

« DDx: COP, IFI, PJP, LG, GPA, lipoid pna, sarcoidosis,
paracoccidioidomycosis

« Variable attenuation seen on a chest CT in a lobular or
multilobular distribution.
« DDx: BO, CTEPH, PJP, CEP, HP, COP

Cheerio sign (open bronchus sign) Head cheese sign

« Pulmonary nodule with a central lucency
« DDx: Pulm adeno Ca, PLCH, primary and metastatic lung
malignancy, rheumatoid nodules, GPA

« Juxtaposition of distinct radiographic areas of low, normal and
high attenuation
« DDx: sub-acute HP, sarcoidosis, RB, Mycoplasma pna

Comet tail sign Sand storm sign

« Curvilinear pleural based opacity directed towards the
ipsilateral hilum
« DDx: Rounded atelectasis

+ Diffusely dense pulmonary micronodular calcifications. Note the
black pleural line sign (arrow)
« DDx: PAM

(Continued)
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Fleischner Society: Glossary of
Terms for Thoracic Imaging’

Members of the hner S
terms for th imaging ths places pre
vies published in 1984 and 1996 for thoracie
and computed tomography (CT), respe
update the previous versions came

that new wo have emerged, others have become obso-
let nd the 1 ting of some ter
descriptions of some diseases are included, and pictorial
example
for the maj

is glossa-
liography
ly. The need to
1 the recognition

s (chest radiographs and CT seans) are provided
v of terms.

©RSNA, 2008

compiled a glossary of

15 has changed. Brief

bulla is of little clinical importance, the
use of this term by radiologists is dis-
couraged.

Figure 11

Figure 11:  Transverse CT scan shows varicose
bronchiectasis

bronchiectasis
Pathology.—Bronchiectasis is irrevers-
ible localized or diffuse bronchial dilate
tion, usually resulting from chronic

fection, proximal airway obstruction, or
congenital bronchial abnormality (26).
(See also traction bronchiectasis.
Radiographs
phologic crite

Mor

ection CT

on
scans include bronchial dilatation with
respect to the accompanying pulmonary
artery (signet ring sign), lack of tapering
of bronchi, and identification of bronchi

Radiographs and CT scans.—Bron
chioles are not identifiable in healthy
individuals, because the bronchiolar

walls too thin (4). In inflammatory

sma ways disease, however, thick-

ened or plugged bre
1 as a nodular |

ioles may be

attern on a chest

radiograph or as a tree-in-bud pattern
on CT scans.

%

Figure 12:  Transverse CT scan shows bronchi-
olectasis within fibrotic lung (arrow)

bronchiolectasis
Pathology.—Bronchiolectasis is defined
as dilatation of bronchioles. It is caused
by inflammatory airways disease (po
tentially reversible) or, more fre
quently, fibrosis.

CT scans.—When dilated bronchi

oles are filled with exudate and are thick

scans. (See also small-airways disease,

tree-in-bud pattern.)

Figure 13:  Coronal CT scan shows bron-
chocele (arrow)

bronchocele
Pathology.—A bronchocele is bronchial
dilatation due to retained secretions
(mucoid impaction) usually caused by
proximal obstruction, either congenital
(eg, bronchial atresia) or acquired (eg,
obstructing cancer) (34).

Radiographs and CT scans.—A
bronchocele is a tubular or branching Y

or V-shaped structure th:
ble a gloved finger (Fig 13). The CT
attenuation of the mucus is gener:

y resem

that of soft tissue but may be mo



