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Description
Diagnostic interpretation of cross-sectional imaging of the 

mediastinum and pleura presents unique and significant chal-
lenges even to the experienced radiologist. The mediastinum 
is anatomically complex, comprising numerous structures ar-
ranged into multiple anatomic compartments that can give rise 
to a wide range of pathologies. The pleural space is thin and 
multi-planar, which can confound evaluation and quantifica-
tion of pleural abnormalities. 

In this article, we will review imaging approaches to the 
mediastinum and pleura and present imaging pearls and pit-
falls that can assist radiologic interpretation. This will include 
common masses that present in routine imaging of the chest 
and key imaging features that help to distinguish them using 
CT, MRI and FDG-PET/CT.

The knowledge of common mediastinal and pleural pa-
thologies present on cross-sectional imaging will enable the 
radiologist to make informed diagnostic radiologic interpreta-
tions and guide appropriate intervention and surveillance
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pleura and common pitfalls in diagnostic interpretation 
of masses in these anatomical spaces.

•  Describe the strengths and weaknesses of CT, MRI, and 
FDG-PET/CT in problem-solving indeterminate masses 
in the mediastinum and pleura.

•  Distinguish the features of common masses in the me-
diastinum and pleura in order to generate an accurate 
differential diagnosis.

Accreditation/Designation Statement
The Institute for Advanced Medical Education is accredited 

by the Accreditation Council for Continuing Medical Educa-
tion (ACCME) to provide continuing medical education for 
physicians.

The Institute for Advanced Medical Education designates this 
journal-based CME activity for a maximum of 1 AMA PRA Cat-
egory 1 Credit™. Physicians should only claim credit commen-
surate with the extent of their participation in the activity. 

These credits qualify as SA-CME credits.

SA–CME Information

Authors
Leonid Roshkovan, MD, and Sharyn Katz, MD, MTR, are 

Professors of Radiology at the University of Pennsylvania Perel-
man School of Medicine, and Radiologists at the Hospital of the 
University of Pennsylvania, Philadelphia, PA. The authors de-
clare no conflicts of interest. Some of the material in this manu-
script was presented at the Penn 41st Diagnostic Imaging on the 
Cape CME course.  

Target Audience
• Radiologists
• Related Imaging Professionals

System Requirements
In order to complete this program, you must have a com-

puter with a recently updated browser and a printer. For as-
sistance accessing this course online or printing a certificate, 
email CustomerService@AppliedRadiology.org.

Instructions
This activity is designed to be completed within the des-

ignated time period. To successfully earn credit, participants 
must complete the activity during the valid credit period. To 
receive SA–CME credit, you must:

1.  Review this article in its entirety.
2. Visit www.appliedradiology.org/SAM2.
3.  Login to your account or (new users) create  

an account.
4.  Complete the posttest and review the discussion  

and references.
5. Complete the evaluation.
6. Print your certificate.

Estimated time for completion: 1 hour
Date of release and review: March 1, 2020
Expiration date: February 28, 2022

Disclosures
No authors, faculty, or any individuals at IAME or Applied 

Radiology who had control over the content of this program 
have any relationships with commercial supporters.

A Multimodality Approach to Imaging the Mediastinum and Pleura:Pearls and Pitfalls



www.appliedradiology.com                                                APPLIED RADIOLOGY
©

        n       13March–April  2020

SA-CME

Diagnostic interpretation of 
cross-sectional imaging of the 
mediastinum and pleura pres-

ents unique and significant challenges 
even to the experienced radiologist. 
The mediastinum is anatomically com-
plex, comprising numerous structures 
arranged into multiple anatomic com-
partments that can give rise to a wide 
range of pathologies. The pleural space, 
moreover, is thin and multiplanar, 
which can confound evaluation and 
quantification of pleural abnormalities. 

Here we review imaging approaches 
to the mediastinum and pleura and pres-
ent imaging pearls and pitfalls that can 
assist radiologic interpretation. This 
will include common masses that pres-
ent in routine imaging of the chest, as 
well as the key imaging features that 
help to distinguish them using com-
puted tomography (CT), magnetic 
resonance imaging (MRI) and 18F-flu-
orodeoxyglucose positron-emission 
tomography/computed tomography 
(FDG-PET/CT).

The knowledge of common medi-
astinal and pleural pathologies present 
on cross-sectional imaging will enable 

the radiologist to make informed diag-
nostic radiologic interpretations and 
guide appropriate intervention and 
surveillance.

Anatomy of the Mediastinum
The standard radiologic classifica-

tion of mediastinal anatomy is based on 
the three-compartment model (anterior, 
middle, and posterior) based on land-
marks on the lateral chest X-ray.1,2  With 
the thoracic inlet forming the superior 
border and the diaphragm representing 
the inferior border in this system, the an-
terior compartment includes structures 
anterior to the pericardium. The middle 
compartment includes structures be-
tween the heart and spine. The posterior 
compartment includes structures in the 
paraspinal location. This is the system 
most widely used.

More recently, the Japanese Asso-
ciation for Research of the Thymus 
(JART) introduced a new classification 
scheme based on CT imaging,3 which 
was later revised by the International 
Thymic Malignancy Interest Group 
(ITMIG).4,5 In this system, the medias-
tinum is also considered to have three 
compartments, with the thoracic inlet 
forming the superior border and the di-
aphragm representing the inferior bor-
der.4 These compartments are known 
as the perivascular, visceral, and para-
vertebral compartments; this system is 
considered a more accurate approach 

to anatomic characterization in the age 
of cross-sectional imaging. 

Imaging the Mediastinum 
Chest Radiography 

Chest radiography remains the most 
common initial test for detecting medias-
tinal pathology. A differential diagnosis 
of mediastinal pathology takes into con-
sideration the involved mediastinal com-
partment and the speed of development, 
together with factors such as patient 
age, gender, and comorbidities. Several 
well-established radiologic signs are 
used for lesion localization; these include 
loss of mediastinal interfaces and the sil-
houette sign.1,2 The sensitivity of chest 
X-rays in identifying small mediastinal 
lesions, however, is low, particularly for 
lesions in the posterior mediastinum (6% 
sensitivity), compared to the paratracheal 
location (69% sensitivity).6 Sensitivity 
can be improved by obtaining frontal and 
lateral view chest radiographs. 

CT
CT imaging is the modality of 

choice with respect to characterizing 
mediastinal pathology.7 The superior 
resolution of modern CT imaging per-
mits accurate localization and provides 
information on tissue texture and ag-
gressiveness. Measuring tissue atten-
uation on CT can help differentiate fat 
(fluid 0-20 HU, soft tissue 20-40 HU 
and hemorrhage 40-60 HU),8 which 
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is most accurately measured without 
intravenous (IV) contrast. Intravenous 
enhancement often provides additional 
information on vascularity, textural 
heterogeneity, and improved definition 
of lesion boundaries. In many cases, 
CT provides sufficient information re-
garding whether and how to intervene 
therapeutically.

MRI
MRI tissue contrast is superior to that 

of CT and is sometimes used to refine 
differential diagnoses, particularly where 
a benign diagnosis can be confidently 
established to avoid invasive biopsy. 
MRI can be used to differentiate between 
solid tissue and proteinaceous fluid, 
both of which can demonstrate similar 

CT attenuation. On CT, soft tissue typi-
cally demonstrates intermediate signal 
intensity relative to smooth muscle on 
T1 and T2 imaging, and proteinaceous 
fluid demonstrates high signal intensity 
relative to smooth muscle on T1 and 
T2 sequences.9 MRI can also be used to 
characterize iron-enriched tissues, such 
as blood products; to detect the presence 
of microscopic fat, such as in the setting 
of thymic hyperplasia;10 and to charac-
terize the internal complexity of cystic 
masses, which are not always visible on 
CT. Diffusion-weighted imaging (DWI) 
MRI has shown value in distinguishing 
neoplastic from non-neoplastic lesions 
considered indeterminate on CT.11

FDG-PET/CT
In addition to detecting occult malig-

nancy in the setting of cancer staging, 
FDG-PET/CT can be employed to fur-
ther characterize a mediastinal lesion 
suspicious for malignancy on CT or 
MRI. An indeterminate lesion found to 
be FDG-avid on PET/CT may prompt 
a biopsy or, in the setting of known 
primary malignancy, empiric therapy. 
Conversely, an equivocal lesion on 
CT found to be FDG-nonavid on PET/
CT may be managed conservatively. 
FDG-PET/CT, however, does suffer 

FIGURE 1. Prominent superior pericardial recess. (A) Axial CT of the chest with IV contrast in an 88-year-old with non-small cell lung cancer 
reveals a focus of fluid attenuation (arrow) projecting in continuity with the posterior surface of the ascending aorta. (B) A sagittal view confirms 
that this fluid (arrow) tracks along the surface of the aorta and lies within the superior pericardial recess.

A B

FIGURE 2. Prominent cisterna chylii. Axial unenhanced CT of the chest reveals a prominent 
fluid attenuation structure (arrow) to the left of the aorta just above the diaphragmatic hiatus in 
a 65-year-old with hepatocellular carcinoma undergoing surveillance imaging. 
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from some limitations in sensitivity and 
specificity for neoplasm. These include 
lower accuracy for small lesions (<6-8 
mm) in the setting of poorly avid or in-
consistently avid malignancies, such as 
some mucin-producing, non-small cell 
lung cancer,12 low-grade lymphoma,13 
and some thyroid malignancies, as well 
as in the setting of FDG-avid, nonmalig-
nant disease, such as sarcoidosis.14 As a 
result, the overall sensitivity and speci-
ficity of FDG-PET/CT for distinguishing 
malignant from benign mediastinal tis-
sue has been reported at 83% and 58%, 
respectively,15 although it may be more 
sensitive and specific in certain clini-
cal settings, such as most non-Hodgkin 
lymphoma.16 In addition to detecting 
malignancy, avidity on FDG-PET/CT 
can indicate aggressive histology. For 
example, the degree of FDG avidity can 
be used to distinguish between high- and 
low-risk thymomas as well as between 
thymoma and thymic carcinoma.17

Multimodality Imaging Applications 
in the Mediastinum  
Pseudolesions of the Mediastinum

Several normal anatomic structures 
and anatomic variants can mimic disease 

in different imaging modalities. The 
following are a few commonly encoun-
tered pitfalls in radiologic interpretation 
in the mediastinum:

Pericardial Recesses. The pericar-
dium envelopes not only the heart, but 
also the pulmonary arteries, pulmonary 
veins, ascending aorta, and superior vena 
cava. Fluid can collect in the pericardial 
recesses and be mistaken for lymphade-
nopathy (Figure 1). The correct diagno-
sis can be made by carefully analyzing 
the relationship of the finding to adjacent 
vascular structures and characteristics of 
fluid on CT or MRI.18 

Cysterna Chylli. The cysterna chylii 
is a sac-like dilatation of the lymphatic 
trunks as they converge to form the 
origin of the thoracic duct and can be 
visible in the right lateral para-aortic, 
retrocrural space. When prominent, the 
cysterna chylii can be mistaken for ret-
rocrural lymphadenopathy (Figure 2). 
Clues to the correct diagnosis include 
familiarity with the location of this 
structure and characteristics of fluid at-
tenuation on CT or MRI .19,20

Pseudothrombus. Left atrial ap-
pendage thrombus is a well-docu-
mented complication in patients with 

atrial fibrillation; however, it can be 
mimicked by stasis and poor mixing 
of blood and contrast material on CT, 
leading to misdiagnosis. Using delayed 
phase on either CT or MRI can avoid 
this pitfall by allowing more time for 
appropriate mixing of IV contrast in the 
atrial appendage.21,22

Mediastinal Lipomatosis. This ex-
aggerated deposition of fat in the me-
diastinum, often related to obesity and 
steroid treatment, can mimic medias-
tinal pathology on chest radiography; 
but it can easily be characterized as 
amorphous nonencapsulated fat on CT 
Imaging with absent internal solid com-
ponents or evidence of mass effect on 
adjacent structures,23 distinguishing it 
from the malignant, fat-containing neo-
plasm, liposarcoma.

Differentiating Benign and Malignant 
Masses 
Thymic Hyperplasia

Over the course of a lifetime, the thy-
mus progressively becomes involuted 
and fatty, with little solid thymic tissue 
remaining by age 50. However, in cer-
tain clinical settings, benign thymic hy-
perplasia can be mistaken for neoplasm. 

FIGURE 3. Thymic hyperplasia. (A) Axial unenhanced CT of the chest in a 32-year-old with a history of Hodgkin lymphoma reveals soft tissue 
(arrow) in the anterior mediastinum in the region of the thymus. (B) A uniform drop in tissue signal is observed from in- to out-of-phase T1 imag-
ing within the lesion (arrow), indicating the presence of microscopic fat in keeping with benign thymic hyperplasia.
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FIGURE 4. Thymic cyst. (A) Axial unenhanced CT of the chest in a 74-year-old with prostate cancer reveals a well-circumscribed, fluid atten-
uation cystic structure (arrow) in the anterior mediastinum. Further characterization with MRI reveals a uniformly low T1 signal (B) and high T2 
signal (C) through the lesion (arrows) without internal solid components, in keeping with a thymic cyst.
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This condition can arise de novo, but 
more commonly is reactive in a range of 
clinical scenarios, including recent che-
motherapy, burns, autoimmune diseases, 
chronic inflammation, and myasthenia 
gravis. In many cases, thymic hyperplasia 
may be suspected on CT in patients with 
homogeneous soft tissue interspersed 
with fat in the expected distribution of  
the thymus. 

When thymic hyperplasia appears 
more homogeneously solid and mass-
like, distinguishing it from neoplasm 
on CT can be impossible.24 Where there 
is a high degree of suspicion for neo-
plasm, such as in treated lymphoma or 

myasthenia gravis, MRI can be helpful 
in characterizing benign thymic tissue. 
The diagnosis of thymic hyperplasia 
can be confirmed on MRI with a high 
degree of confidence if a diffuse drop in 
tissue signal is observed from in-phase 
to out-of-phase T1 imaging, indicating 
the presence of lipid and water in the 
same voxels (Figure 3).25 However, 
since not all benign thymic tissue will 
demonstrate signal loss from in-phase 
to out-of-phase, diffusion-weighted im-
aging has been proposed as potentially 
helpful in distinguishing benign thymic 
tissue from suspected lymphoma in the 
anterior mediastinum.26 Since thymic 

hyperplasia and many neoplasms are 
typically FDG-avid on PET/CT, the 
modality is not considered useful in di-
agnosing these conditions.27

Proteinaceous cysts
Developmental cysts, such as peri-

cardial or bronchogenic cysts, typically 
measure simple fluid attenuation on CT, 
and as low T1 signal and high T2 signal 
intensity relative to muscle on MRI.28 
However, these lesions can some-
times become proteinaceous with CT 
attenuation values in the range of soft 
tissue (20-40 HU) and present a diag-
nostic challenge. Smooth margins, thin 
walls, chronicity, and lack of internal 
IV contrast enhancement can suggest 
benign etiology. MRI can yield a defin-
itive diagnosis of proteinaceous cyst by 
demonstrating uniform high signal in-
tensity on T1 and T2 imaging.9 For pa-
tients undergoing FDG-PET/CT, these 
lesions would be non-FDG avid.

Thymic Cyst
Benign thymic cysts can occur de-

velopmentally or, more commonly, are 
acquired in the context of a variety of 
chronic inflammatory diseases, includ-
ing human immunodeficiency virus 
(HIV),29 and Sjogren syndrome.30 On 
CT these lesions measure fluid attenua-
tion and are smoothly marginated with 
thin walls and no internal IV enhance-
ment or solid components. The absence 
of internal complexity can be confirmed 

A B

FIGURE 5. Germ cell tumor. (A) PA and lateral chest radiographs reveal an anterior mediastinal mass (*) extending into the right paracardiac 
space in a 31-year-old. (B)  Axial intravenous enhanced CT reveals a well circumscribed mass (arrow) largely composed of macroscopic fat with 
internal foci of soft tissue attenuation and large coarse calcifications. These features and the young age of the patient suggest the diagnosis of 
mature cystic teratoma, which was confirmed at surgery.

FIGURE 6. Paraspinal paraganglioma. Axial IV contrast-enhanced CT images of the chest 
in a 38-year-old reveals an elongated enhancing soft tissue insinuating in the T1-2 left neural 
foramen, suggesting a neurogenic tumor. This posterior mediastinal mass was subsequently 
biopsy proven to be a paraganglioma.
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with MRI, which has an advantage over 
CT in characterizing the internal com-
plexity of cystic lesions on T2 sequences 
(Figure 4). The presence of internal solid 
components or internal enhancement 
should raise concern for a cystic neo-
plasm, such as cystic thymoma or thymic 
carcinoma. 9,28,31 Benign cysts should 
also be non-FDG avid on PET/CT.

Mature Cystic Teratomas. A mature 
cystic teratoma is a benign germ cell 
tumor usually diagnosed in the anterior 
mediastinum of asymptomatic young 
adults, but it occasionally can present 
symptomatically owing to local mass 
effect on adjacent structures or, more 
rarely, to rupture. The classic imaging ap-
pearance reflects the presence of all three 
components of the germ cell layers in 
varying proportions. On CT these lesions 

are well circumscribed and smoothly 
marginated, containing a mixture of fat, 
calcium, fluid, and soft-tissue attenua-
tion in variable proportion (Figure 5). 
The appearance on MRI is typically 
heterogeneous in signal attenuation on 
T1 and T2 sequences. Fat-suppression 
sequences permit detection of macro-
scopic fat; the presence of fat-fluid level 
is highly specific for teratomas, though 
uncommon.32,33 Malignant transfor-
mation of this tumor is rare; however, a 
mostly solid lesion, or the presence of an 
enhancing solid component, can indicate 
malignancy.34

Neurogenic Tumors. Neurogenic 
tumors are the most common lesions of 
the posterior mediastinum, though they 
are able to grow in a range of anatomical 
locations, including other mediastinal 

compartments and the chest wall. These 
tumors are divided into autonomic ner-
vous system tumors and nerve sheath 
tumors, and they can be benign or ma-
lignant. Generally, benign nerve sheath 
tumors demonstrate low attenuation on 
CT, low signal attenuation on T1 imaging 
and high signal attenuation on T2 imag-
ing, and enhance homogeneously with IV 
contrast. These lesions can sometimes be 
seen insinuating into the ipsilateral neural 
foramen of the thoracic spine (Figure 6).  
Ganglioneuroma is a benign, autonomic 
nervous system tumor found in young 
children that is usually seen on CT as a 
well-circumscribed, low-attenuation le-
sion demonstrating mild enhancement 
after contrast injection. Fine calcifica-
tions are seen in about 20% of patients. 
On MRI, ganglioneuromas are of homo-
geneous intensity on all sequences, occa-
sionally demonstrating an internal area of 
curvilinear low intensity bands. 

Schwannomas are benign nerve 
sheath tumors eccentrically located to 
the involved nerve.

On CT, schwannomas are seen as 
soft tissue masses that can contain areas 
of low attenuation owing to cystic or 
fatty component, and containing foci of 
calcium in around 10% of cases; small 
schwannomas enhance homogeneously. 
On MRI, these lesions demonstrate in-
termediate T1 intensity and high T2  
intensity relative to muscle, with internal 
enhancing solid components.

Neurofibromas, also benign nerve 
sheath tumors, share imaging charac-

A B

FIGURE 7. Pleural lipoma. (A) Lateral and PA radiographs reveal a peripheral mass (arrows) in the left upper posterior chest of a 65-year-old. 
The pleural location is suggested by the incomplete boundaries along the lateral aspect of the mass with defined medial borders. (B) On axial 
unenhanced CT this mass (arrow) is well circumscribed and of homogeneous fat attenuation. 

FIGURE 8. Asbestos-related pleural plaques. An axial unenhanced CT of the chest of a 
77-year- old with a history of asbestos exposure reveals multiple pleural plaques, some of 
which have a modest degree of internal calcification.
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teristics with schwannomas. However, 
neurofibromas are usually centrally lo-
cated within the nerve, are more often 
associated with adjacent bony erosions, 
and contain internal calcification on CT 
and slight T2 signal heterogeneity with a 
brighter, T2 peripheral signal on MRI.

The uncommon malignant coun-
terparts of these lesions will not be 
discussed but are generally character-
ized by more heterogeneous imaging 
appearance on CT and MRI. PET/CT 
may play a complementary role in dis-
tinguishing benign from malignant 
nerve sheath tumors. A study by Benz 
et al found FDG-PET/CT to have a sen-
sitivity of 94% and specificity of 91% 
for malignancy in nerve sheath tumors 
when the lesions exhibited a standard 
uptake value (SUV) of 6.1 or greater.35 

Pleural Anatomy
The pleura is a membranous struc-

ture consisting of two layers, the visceral 
pleura and the parietal pleura, that create 
a closed space barrier around each lung. 
The visceral pleura is closely adherent 
to the lung parenchyma, with extension 
into the interlobar fissures, and receives 
its blood supply from the bronchial ar-
teries. The parietal pleura lines the inner 
surface of the chest wall, mediastinum, 
and diaphragm, and receives its blood 
supply from the intercostal arteries. 
These two layers are usually closely 
apposed and lubricated by several mil-

liliters of fluid that assist in holding the 
layers together with capillary action.36,37 
In the healthy patient, the full extent of 
the pleura is not always visible on CT, 
particularly deep in the posterior sulcus, 
where no lung apposes the inferior pleu-
ral reflection. On average, the boundar-
ies of the pleura occur at 2-3 cm above 
the first rib superiorly, at the level of 6th 
or 7th rib anteroinferiorly, and below the 
12th rib posteroinferiorly. 

Imaging the Pleura 
Chest Radiography

Pleural thickening, calcification, and 
fluid can be readily appreciated on chest 
radiography, although CT is generally 
more sensitive for assessing the pleura. 
PA and lateral views are preferred for 
evaluating the posterior sulcus on the 
lateral view. A lesion may be suspected 
to be pleural-based if it is juxtaposed 
along the pleural surface and exhibits 
obtuse angles to the pleural surface, 
with its inner border being sharply mar-
ginated and its outer border ill defined 
(incomplete border sign, Figure 7).38 

Ultrasound
Transthoracic ultrasound is ex-

tremely sensitive for the presence of 
pleural fluid and is useful for charac-
terizing the complexity of pleural fluid. 
Its low cost and ease of use allows fast, 
accurate assessment for pleural fluid 
that can be performed at the bedside 

and used to guide thoracentesis. In the 
emergent setting, US can also be used 
to rapidly identify pneumothoraces.39

CT
CT is the modality of choice for rou-

tine evaluation of the pleura, providing 
high-resolution imaging of the entire 
pleura, permitting detection and charac-
terization of subtle pleural abnormalities, 
including pleural thickening, calcifica-
tion, and fluid. Pleural findings suspi-
cious for malignancy include: thickness 
greater than 1 cm, nodularity, and medi-
astinal pleural thickening.40 Intravenous 
contrast can greatly assist in evaluation 
of the pleura. In suspected empyema, ro-
bust pleural enhancement surrounding a 
pleural effusion (split pleura sign) is very 
suggestive of empyema.41 In pleural ma-
lignancy, intravenous contrast provides 
improved tumor conspicuity and may as-
sist in detecting chest wall, mediastinal, 
or diaphragmatic invasion. 

MRI
With the advantage of superior tis-

sue contrast, MRI can be very useful in 
defining the extent of pleural disease. For 
example, MRI is routinely used to assess 
for diaphragmatic invasion in malignant 
pleural mesothelioma, which may be un-
derestimated on CT. There is evidence 
that delayed-phase pleural enhancement 
may have utility in the MRI evaluation of 
malignant pleural mesothelioma.42 MRI 

FIGURE 9. Malignant pleural mesothelioma. (A) Axial image of contrast-enhanced (CECT) chest CT of a 63 year-old male demonstrates 
enhancing circumferential nodular soft tissue in the left pleural space (arrows). Pleural biopsy revealed malignant pleural mesothelioma, epithe-
lioid subtype. (B) Axial T2 MRI reveals the interfaces between pleural fluid (*) and pleural tumor (arrows). (C) Coronal contrast-enhanced MRI 
reveals enhancing soft tissue invading through the left lateral pleural space into the lateral chest wall soft tissues (arrowhead).

A B C
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is also useful for further tissue charac-
terization of pleural lesions, potentially 
leading to confident diagnosis—for 
example, in detection of iron-enriched 
pleural deposits in pleural splenosis. 
Diffusion-weighted imaging and dy-
namic contrast enhancement may also 
be helpful in differentiating benign and 
malignant pleural tissue.43 

FDG-PET/CT 
FDG-PET/CT provides informa-

tion on the metabolic activity of pleu-
ral disease and is primarily used as a 
problem-solving tool for lesions that 
are indeterminate on CT, as well as to 
stage malignancy. In malignant pleural 
mesothelioma, degree of tumor avid-
ity and volume of metabolically active 
tumor on FDG-PET/CT negativity cor-
relates with survival.44-46  FDG-PET 
has a very high sensitivity of 95% but 
only a moderate specificity of 82%47 
for pleural malignancy. The decreased 
specificity is attributed to FDG-avid, 
non-neoplastic inflammatory causes of 
pleural thickening. Active pleural in-
flammation, such as that resulting from 
talc pleurodesis, recent radiation, re-
cent surgery, or a background of pleural 
plaques, can also confound interpreta-
tion of FDG-PET/CT and limit specific-
ity for malignancy.

Multimodality Imaging Applications 
in the Pleura 
Pseudolesions of the 
Mediastinum:

Functional Pleural Thickening. 
Apparent subcentimeter focal pleural 
thickening in the dependent basal as-
pects of the lung caused by focal alveolar 
collapse is common, and can be associ-
ated with adjacent, ground-glass opacity 
in the sub-pleural parenchyma. These 
pseudolesions usually disappear in scans 
performed in the prone position.48

Pleural Pseudotumor. A focal 
accumulation of pleural fluid in an 
interlobar fissure, usually the right hor-
izontal fissure, may mimic tumor on a 
chest radiograph. Most commonly, the 
pleural position of this collection can be 

clarified on the lateral view of the chest 
radiograph. When in doubt, a chest CT 
demonstrates typical location and attenu-
ation values that confirm the diagnosis.49

Common Challenges for Imaging  
of the Pleura 
Characterization of Pleural Fluid 

The complex nature of pleural fluid 
can be suggested on chest radiography 
by evidence of fluid loculation. On CT, 
a detailed distribution of the pleural 
fluid is possible as well as information 
on its composition based on attenuation 
values, which may be in the range of fat 
(chylothorax), simple fluid (pleural ef-
fusion), or hemorrhage (hemothorax). 
If the presence of fat or blood products 
is in question, MRI may be helpful, al-
though typically thoracentesis is per-
formed to characterize uncertain pleural 
fluid collections. A chylothorax may 
measure fat or fluid attenuation. Pleu-
ral effusions typically measure simple 
fluid attenuation (0-20 HU) and acute 
hemothorax will demonstrate high at-
tenuation (40-50 HU).

Pleural effusion and nodularity can 
be an indication of pleural malignancy. 
In this case pleural effusions are typi-
cally accompanied by pleural nodular-
ity, although in some cases the pleural 
tumor is not detectable on CT. In cases 
of suspected pleural neoplasm. FDG-
PET/CT can be very useful in detecting 
extent of disease. Combined FDG-PET/
CT was shown to have a sensitivity 
and specificity of 93.5% and 92.6%, 
respectively.50 Dual-energy CT and ul-
trasound also have demonstrated some 
utility for characterizing malignant 
pleural effusions.51,52

Diffuse Pleural Thickening
Pleura thickening can be benign or 

malignant. Benign thickening is typi-
cally smooth, <5 mm in thickness, and 
spares the mediastinal pleura. It is typ-
ically the result of inflammation, most 
commonly from chronic pleural effu-
sions, empyema, or hemothorax. Benign 
diffuse pleural thickening can calcify, 
most often following hemothorax or 

empyema, especially empyema with 
M. tuberculosis and, less commonly,  
following autoimmune pleuritis.53 Both 
benign and malignant causes of pleural 
thickening can be FDG-avid on PET/CT; 
MRI utility is limited in detection of cal-
cification. Pleural thickening that is nod-
ular, circumferential, and involves the 
medial pleura and >10 mm in thickness is 
considered suspicious for malignancy.54 

Pleural Plaques
Discrete focal areas of plaque-like 

pleural thickening can occur following 
asbestos exposure, often accompanied 
by some degree of calcification, and are 
termed “pleural plaques” (Figure 8). 
These lesions are typically distributed 
along the diaphragm and the lower pos-
terolateral ribs. While these changes can 
usually be appreciated on computed radi-
ography, CT is the modality of choice for 
characterizing pleural thickening.53 MRI 
is limited in the detection of calcification. 
These lesions are often FDG-avid, which 
can sometimes limit the utility of FDG-
PET in characterizing a suspected focus 
of pleural neoplasm on the background of 
asbestos-related plaques.

Malignant Pleural Mesothelioma 
(MPM)

Evidence of focal soft-tissue pleu-
ral nodularity or growth at the site of 
an asbestos-related pleural plaque 
may indicate development of MPM, a 
complication that may develop amid 
20-30 years’ latency following asbes-
tos exposure. MPM can manifest as 
rind-link pleural thickening, scattered 
discrete pleural nodules or, less com-
monly, a single pleural mass. While 
often visible on CR, CT is the modal-
ity of choice, ideally with intravenous 
contrast enhancement. FDG-PET/CT 
is usually employed for staging, and 
MRI is often used to determine the 
presence or absence of local invasion54 
(Figure 9).
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