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KEY POINTS

� The middle or visceral mediastinum contains the heart, great vessels, lymph nodes, the esophagus
and portions of the trachea.

� Computed tomography scanning is the primary imaging modality used to identify and characterize
mediastinal abnormalities. MR imaging and nuclear medicine studies can help with problem solving
and refining the differential diagnosis.

� Lymphadenopathy is the most common disease process involving the visceral mediastinum and
occurs with a wide variety of benign and malignant processes.

� Other abnormalities that can be diagnosed on imaging include foregut duplication cysts, neo-
plasms and other lesions arising from the trachea and esophagus, and paragangliomas.

� In addition to identifying, localizing, and characterizing lesions in the visceral mediastinum, imaging
plays an important role in directing invasive diagnostic procedures and monitoring response to
treatment.
INTRODUCTION

The middle or visceral mediastinum is notable for
containing the heart, great vessels, lymph nodes,
and portions of the esophagus and trachea. In
terms of pathology, the most common abnormal-
ities involving this compartment include lymph-
adenopathy, foregut duplication cysts such as
bronchogenic and esophageal duplication cysts,
tracheal and esophageal neoplasms, and other
diseases. Imaging plays a key role in identifying
and diagnosing these conditions as well as guiding
biopsy or surgery if needed.

NORMAL ANATOMY AND IMAGING
TECHNIQUE

The mediastinum contains several vascular and
nonvascular structures and its division into
different compartments is crucial for localization
and development of an accurate differential
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diagnosis. The International Thymic Malignancy
Interest Group has developed a classification of
mediastinal compartments based on cross-
sectional imaging to help with characterization of
mediastinal lesions and facilitate communication
among medical specialties. This classification is
accepted as a standard.1,2

The visceral mediastinal compartment is char-
acterized by the following boundaries: (1) the
thoracic inlet superiorly, (2) the diaphragm inferi-
orly, (3) the anterior aspect of the pericardium
anteriorly, and (4) a vertical line situated 1 cm pos-
terior to the anterior margin of each vertebral body
posteriorly. Thus, it includes several important
vascular structures such as the heart, thoracic
aorta, intrapericardial pulmonary arteries, superior
vena cava, and thoracic duct. Nonvascular struc-
tures incorporated in this compartment include
portions of the trachea, including the carina, the
esophagus, and the lymph nodes.1,2
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Anomalies of the visceral mediastinum may be
initially detected on chest radiography. Although
the identification of small lesions is often difficult,
careful examination of the mediastinum on chest
radiography may reveal unsuspected abnormal-
ities in otherwise asymptomatic individuals. Medi-
astinal masses typically present with focal contour
abnormalities of the mediastinum or diffuse
widening of the mediastinum. Indirect signs with
displacement of mediastinal lines and stripes can
also be seen. In the case of a hilar or perihilar
mass, the hilum overlay sign, which is defined as
a visibility of the hilar vasculature through the
opacity, suggests that the mass is either within
the anterior or posterior compartments. A different
sign, the hilum convergence sign, can help to
distinguish between pulmonary artery enlarge-
ment (manifesting as pulmonary vessels that
converge toward the edge of the mass-like opac-
ity) versus a nonvascular hilar mass, such as lung
malignancy or lymphadenopathy (in which vessels
do not converge toward the edge of the mass-like
opacity). If only a frontal radiograph is available,
obtaining a lateral radiograph may be helpful in
localizing mediastinal anomalies to the proper
compartment. After the initial detection of a poten-
tial mediastinal lesion, further characterization with
cross-sectional imaging is warranted.
Computed tomography (CT) scanning remains

the imaging modality of choice to evaluate most
mediastinal abnormalities owing to its widespread
availability, ability to localize lesions to the correct
compartment, and excellent spatial resolution. It
can also be used for tissue characterization with
detection of macroscopic fat, cystic components,
calcification, hemorrhage, and hypervascularity.3,4

Intravenous (IV) iodinated contrast is usually used,
because it allows for an assessment of lesion
enhancement and helps in differentiating potential
masses from vascular structures.
MR imaging is beneficial for its excellent tissue

characterization and lack of ionizing radiation.5

Thoracic MR imaging provides greater diagnostic
precision in the evaluation of indeterminate medi-
astinal masses on CT scan, such as complex
cystic masses or masses containing intralesional
fat or hemorrhage.6,7 It can also be used as a stag-
ing study in patients with contrast allergy or renal
failure, in whom a contrast-enhanced CT scan
may be contraindicated.
Finally, several nuclear medicine studies may be

used as additional problem-solving modalities. A
PET/CT scan with fluorodeoxyglucose can be
used to identify distant metastases in the setting
of suspected malignancy.8 123I-Metaiodobenzyl-
guanidine, In-111octreotide scintigraphy, and a
PET/CT scan with fluorodeoxyglucose can be
used in patients with suspected paragangliomas
to further narrow the differential diagnosis.
99mTc pertechnetate scans have a role in the
further evaluation of suspected esophageal dupli-
cation cysts, where it can accurately localize func-
tioning ectopic gastric mucosa.

IMAGING FINDINGS AND PATHOLOGY
Lymphadenopathy

Stations
The visceral compartment of the mediastinum in-
cludes multiple lymph node stations, including up-
per and lower paratracheal, subaortic, para-aortic,
subcarinal, paraesophageal, and pulmonary liga-
mental lymph nodes.9 The enlargement of 1 or
more of these lymph nodes may be seen in a
wide variety of benign and malignant processes
and is the most common cause of a visceral medi-
astinal mass. A CT scan has greater sensitivity
than chest radiography for the detection of lymph
node enlargement. A PET/CT scan with fluoro-
deoxyglucose also plays an important role in eval-
uation of lymphadenopathy and in directing
endobronchial ultrasound-guided biopsies.

Appearance and size
On a CT scan, lymph nodes typically appear as
oval or round homogeneous masses of soft tissue
attenuation in their expected anatomic location.
The size criteria for abnormal lymph node enlarge-
ment have been discussed in the literature and
measurements range from 10 to 15mm depending
on the location.10,11 The sensitivity and specificity
of a CT scan are limited in differentiating malignant
and benign lymph node enlargement.12 However,
a CT scan can be used to guide invasive diag-
nostic procedures and its accessibility makes it a
useful modality for monitoring treatment response.

Causes of nodal enlargement
Malignant lymphadenopathy can be seen in meta-
static disease (from thoracic or extrathoracic pri-
mary neoplasms) or lymphoproliferative
disorders. Benign enlargement may be seen in
the context of pneumonia or pulmonary edema,
an inflammatory process like sarcoidosis (Fig. 1),
or granulomatous infection, or rarer entities like
angiofollicular lymph node hyperplasia (Castleman
disease, discussed in detail elsewhere in this
article). The differential diagnosis can be narrowed
by measuring the density of the lymph nodes and
evaluating their distribution (Tables 1 and 2).

Lymph Node Attenuation

Hypoattenuating lymph nodes usually represent
necrosis and are commonly seen in metastatic dis-
ease (Fig. 2) or atypical infectious processes



Fig. 1. Sarcoidosis. Axial (A) and coronal (B) images from an unenhanced CT scan of the chest demonstrates mild
enlargement of multiple lymph nodes in the visceral compartment (paratracheal and subcarinal stations).

Imaging of the Middle and Visceral Mediastinum 195
caused by fungal or mycobacterial agents.13,14

Much rarer entities include sprue and necrotizing
lymphadenitis (Kikuchi–Fujimoto disease).15

A hyperattenuating appearance of the lymph
nodes may be due to the presence of calcification
or mineral dust or due to hypervascularity. The
presence of calcifications or other dense inorganic
materials can be seen in sarcoidosis, remote gran-
ulomatous infection (most commonly tuberculosis
and histoplasmosis), treated lymphoproliferative
disorders, amyloidosis, and pneumoconioses,
such as silicosis and berylliosis.16 Metastases
from thyroid carcinoma and mucinous adenocar-
cinoma may also calcify.

Hypervascular lymphadenopathy, characterized
by brisk enhancement after IV contrast administra-
tion, can be seen in metastatic disease, usually
from a select group of tumors, including renal
cell carcinoma, melanoma, papillary thyroid carci-
noma, sarcoma, and neuroendocrine tumors
Table 1
Differential diagnosis for multistation
lymphadenopathy

Category Possible Causes

Neoplastic Metastases,
lymphoproliferative
disorders

Infectious Mycobacterial and
fungal infection

Inflammatory Sarcoidosis

Pneumoconioses Silicosis, coal worker’s
pneumoconiosis,
berylliosis

Reactive Pulmonary edema,
interstitial lung disease
(Box 1, Table 3). Rarer entities include angiofollic-
ular lymph node hyperplasia (Castleman disease)
and Kaposi sarcoma.17,18 Kikuchi–Fujimoto and
Kimura diseases, commonly presenting with cervi-
cal lymphadenopathy, can also cause mediastinal
lymph node enlargement.15,19
Patterns of Lymph Node Enlargement in
Neoplastic and Non-neoplastic Entities

An understanding of lymphatic drainage pathways
is helpful in directing attention to relevant stations
when interpreting an imaging examination, espe-
cially for the staging of cancer. The distribution of
lymphadenopathy can also give clues as to the
site of the primary tumor in the setting of metasta-
tic disease or suggest alternative diagnoses.
Table 2
Differential diagnosis for causes of
lymphadenopathy based on CT appearance

Lymph Node
Density Possible Causes

Hypoattenuating Cystic or necrotic
metastases,
mycobacterial
and fungal
infections, lymphoma

Hyperattenuating Sarcoidosis, silicosis and
other pneumoconiosis
(berylliosis), prior
granulomatous
infection, amyloidosis,
treated lymphoma

Hyperenhancing Hypervascular
metastases, Castleman
disease, Kaposi sarcoma



Fig. 2. Metastatic lung cancer. A contrast-enhanced
axial CT scan of the chest of a patient with lung cancer
shows multiple enlarged nodes in the visceral
compartment (right paratracheal station) and prevas-
cular mediastinum with central low attenuation and
peripheral rim enhancement indicating extensive ne-
crosis. Note the mass effect exerted on adjacent medi-
astinal structures.
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Lung neoplasms usually drain first to the hilar
lymph nodes, although direct mediastinal involve-
ment is also possible. Subsequent drainage path-
ways in the mediastinum depend on the lobe of
origin. Right upper lobe tumors drain into the right
paratracheal and anterior mediastinal lymph
nodes, whereas lesions of the middle and lower
lobes drain into the subcarinal lymph nodes before
continuing to the right paratracheal lymph nodes.
Left upper lobe tumors drain preferentially to the
para-aortic and subaortic lymph nodes, whereas
those in the left lower lobe favor the subcarinal
and subaortic stations.20

The upper two-thirds of the esophagus gener-
ally drain cranially, whereas the lower one-third
drains caudally. Therefore, neoplasia involving
the upper two-thirds tend to involve the paratra-
cheal lymph nodes, whereas tumors of the lower
Box 1
Importance of detecting hypervascularity
within a visceral mediastinal mass

Narrows differential diagnosis to a small group
of entities.

Entails propensity to bleed and need for careful
preprocedure planning, including embolization
before any procedure.

Percutaneous biopsy may not be safe; surgical
biopsy allowing for better control of hemor-
rhage may be preferred.
one-third preferentially involve the gastrohepatic
lymph nodes. The esophageal lymphatics commu-
nicate with the thoracic duct; distant nodal metas-
tases are also possible.21

Enlargement of the lymph nodes involving multi-
ple mediastinal stations and bilateral hila can be
seen in lymphoproliferative disorders. Hodgkin
lymphoma in particular involves the mediastinum
in up to 85% of cases, especially the superior par-
atracheal stations and prevascular mediastinum.
Non-Hodgkin lymphoma may also involve the
mediastinum but does so less frequently and
sometimes present as lymphadenopathy in a sin-
gle station.
Sarcoidosis is a common cause of bilateral hilar

lymph node enlargement and should be a leading
differential in the absence of known malignancy.
Involvement of the paratracheal and subcarinal
lymph nodes is also frequent.22 Pneumoconioses
such as silicosis and coal worker’s disease can
also manifest with a similar distribution, as well
as fungal and mycobacterial infections. As out-
lined elsewhere in this article, measuring the inter-
nal density of these lymph nodes may help to
narrow the differential diagnosis. Finally, mild
diffuse lymph node enlargement can also be
seen in reaction to diffuse lung processes, such
as pulmonary edema and interstitial lung disease.
Castleman Disease

Angiofollicular lymph node hyperplasia, also
known as Castleman disease (Fig. 3), is a rare
benign lymphoproliferative disease that frequently
presents as a mediastinal mass. Although it can
also affect the cervical and abdominal lymph
nodes, approximately 70% occur in the chest,
and the visceral mediastinum is the most common
location.17,23,24

Castleman disease has been historically subdi-
vided based on unicentric or multicentric involve-
ment of lymph nodes. However, the modern
histopathologic classification recognizes 4 main
entities: hyaline vascular Castleman disease,
plasma cell Castleman disease, human herpes vi-
rus-8–associated Castleman disease, and Castle-
man disease not otherwise specified. The imaging
appearance is typically that of hyperenhancing
lymph node enlargement involving 1 or multiple
stations. Histologic confirmation is usually neces-
sary for a diagnosis. The differential diagnosis de-
pends on the compartments involved and
associated imaging findings. For example, unicen-
tric disease may mimic thymoma, sarcoma, and
paraganglioma, whereas multicentric disease re-
sembles lymphoma, metastatic disease, and
sarcoidosis, among other diseases.



Table 3
Differential diagnosis for hypervascular mediastinal masses

Benign Malignant or Malignant Potential Metastases

Castleman’s disease
Ectopic parathyroid adenoma
Vascular malformations

Sarcomas
Paraganglioma
Carcinoid
Castleman’s disease

Renal cell carcinoma
Thyroid carcinoma
Melanoma
Pheochromocytoma
Carcinoid
Choriocarcinoma
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The hyaline vascular variant comprises 90% of
cases andmost commonly manifests as unicentric
disease, presenting as a solitary hyperenhancing
mass in a young adult. The differential diagnosis
depends on the affectedmediastinal compartment
and includes thymoma, lymphoma, sarcoma, and
neurogenic tumors. In the absence of IV contrast,
complicated foregut duplication cysts may have
a similar appearance.

The plasma cell variant most commonly pre-
sents as multicentric disease and tends to involve
older adults. Lymph node enlargement involving
multiple mediastinal compartments and bilateral
hila is seen although enhancement following IV
contrast administration is reportedly less than
that for the hyaline variant. The main differential
diagnosis is lymphoma and other causes of multi-
station lymphadenopathy, such as sarcoidosis
and metastatic disease. Systemic manifestations
such as fever, night sweats, and anemia are
more common, and the entity has been linked to
lymphocytic interstitial pneumonitis.25

Human herpes virus-8–associated Castleman
disease has a poor prognosis and typically affects
Fig. 3. Castleman disease. (A) An unenhanced axial CT sc
visceral mediastinal mass with branching calcifications. (B
scan of the chest shows brisk heterogeneous enhanceme
the mass in keeping with the hypervascular nature of the
immunocompromised patients. It commonly pre-
sents as multicentric disease with severe systemic
manifestations. The imaging appearance is similar
to an aggressive form of plasma cell Castleman
disease.

Trachea
Bronchogenic cyst Bronchogenic cysts are
congenital foregut malformations typically pre-
senting as well-circumscribed masses with homo-
geneous internal fluid attenuation and thin or
imperceptible wall.26 Up to 90% are in the visceral
mediastinum, usually close to the carina or in the
right paratracheal space, although intrapulmonary
cysts are also possible.27 The internal density is
usually that of fluid, but variable proteinaceous,
mucoid, or hemorrhagic content may increase
attenuation, making the distinction between a
cyst and a soft tissue mass difficult.28 After IV
contrast administration, the wall may enhance,
but there should be no enhancing component
within the mass. Because it is easy to misinterpret
hyperattenuating cystic lesions as solid on both
noncontrast and contrast-enhanced CT scans,
an of the chest demonstrates a large solid lobulated
) A contrast-enhanced coronal reformation from a CT
nt with numerous feeding vessels in the periphery of
lesion.
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the use of MR imaging is critical to make this
distinction and prevent unnecessary follow-up
and diagnostic interventions. When a mediastinal
mass is well-circumscribed, homogeneous in
attenuation, and round or oval in configuration,
MR imaging should be considered to distinguish
between a cystic and a solid lesion.29 On T2-
weighed images, a bronchogenic cyst should
have high signal intensity. The T1 signal can be
variably high, depending on proteinaceous or
hemorrhagic content30,31 (Fig. 4).
Bronchogenic cysts should not normally

communicate with the bronchial tree and the pres-
ence of internal gas may signify a superimposed
infection.32 They may cause symptoms such as
cough or recurrent pneumonia through compres-
sion of adjacent structures such as the airway. Ma-
lignant transformation is possible, but very rare.
The differential diagnosis includes other

congenital cystic lesions of the mediastinum,
such as esophageal duplication cysts, pericardial
cysts, and cystic neurogenic lesions. Abscesses,
hematomas, and seromas should be considered
in the appropriate clinical setting. Lymphatic mal-
formations can be seen typically in pediatric pa-
tients. Finally, neoplasia with cystic components
should be considered, particularly when
enhancing internal components are seen.
Fig. 4. Bronchogenic cyst. (A) A contrast-enhanced axial C
homogeneous, and fluid-attenuating mass in the subcarin
T2-weighted (C), and axial post-contrast T1-weighted (D
and homogeneous T2 hyperintense mass without inter
following the administration of IV gadolinium contrast..
Tracheal tumors and tumor-like entities Tracheal
neoplasms can be seen on CT scans as a focal
thickening of the tracheal wall or nodular lesions
that extend into the lumen. The differentiation of
benign and malignant lesions is often not possible
on imaging alone, unless the lesion is large and re-
sults in the invasion of adjacent mediastinal struc-
tures. CT scans and virtual bronchoscopy can be
used to direct endoscopy for biopsy and definitive
diagnosis.33,34

Primary malignant neoplasms include squa-
mous cell carcinoma, which is strongly associated
with smoking and typically occurs in the distal one-
third of the trachea, and adenoid cystic carcinoma
(Fig. 5), which is not associated with smoking and
usually occurs in the distal trachea and proximal
bronchi. Mucoepidermoid carcinoma is typically
encountered in young adults and presents as a
nodule in the main bronchi or, less commonly, in
the trachea. Benign lesions include carcinoid, pap-
illoma, hamartoma, and chondroma.35 Carcinoid
tumors typically present as enhancing endobron-
chial nodules that may calcify. Tracheal papilloma-
tosis occurs after human papilloma virus infection,
either from colonization during birth or rarely from
dissemination from laryngeal papillomatosis. A CT
scan will demonstrate numerous small nodules in
the airways and cavitating lung nodules. Finally,
T scan of the chest shows a round, well-circumscribed,
al region. Axial T1-weighted (B), axial fat-suppressed
) MR images show a heterogeneous T1 hyperintense
nal nodularity or septation that does not enhance



Fig. 5. Adenoid cystic carcinoma. (A) A contrast-enhanced axial CT image of the chest demonstrates smooth,
circumferential and asymmetric thickening of the tracheal wall. Axial T1-weighted (B), axial T2-weighted (C),
and axial post-contrast T1-weighted (D) images better demonstrate mural stratification and enhancing tumor.
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it is important to consider foreign bodies, espe-
cially in pediatric patients.

Non-neoplastic tracheal disorders Tracheal stric-
tures can be seen on a CT scan as focal areas of
narrowing. They can occur after prolonged endo-
tracheal intubation or from prior infection, surgery,
or inhalation injury.33

Diffuse tracheal narrowing is seen in tracheoma-
lacia, causing excessive airway collapse during
expiration. The diagnosis can be made on a CT
scan when there is a 50% or greater decrease in
the transverse tracheal diameter during expira-
tion.36 This entity is to be distinguished from
saber-sheath trachea, which is usually seen in
chronic obstructive pulmonary disease and is
defined as a coronal diameter that is two-thirds
of the sagittal diameter.37

Tracheobronchomegaly, also known as
Mounier–Kuhn syndrome, is a very rare congenital
disorder causing diffuse dilatation of the trachea
and central bronchi. Affected patients typically
present with recurrent infections.38

Thickening of the tracheal wall can be seen in a
variety of inflammatory conditions (Table 4). Re-
lapsing polychondritis causes diffuse smooth
thickening that usually spares the posterior
wall.39 In contrast, granulomatosis with polyangii-
tis can cause circumferential thickening, though
airway involvement is uncommon.40 Tracheopa-
thia osteochondroplastica is a rare disease
causing multiple osteocartilaginous nodules in
the tracheal submucosa, typically seen as multiple
small calcifying nodules sparing the posterior wall.
Amyloidosis can have a similar appearance,
although the posterior wall is not spared.35

Esophagus
Esophageal duplication cyst Esophageal duplica-
tion cysts are rare congenital foregut malforma-
tions presenting as well-circumscribed masses
near the esophagus or associated with the esoph-
ageal wall. They are typically of homogeneous fluid
attenuation, although a greater density can be
seen with hemorrhage or infection. These compli-
cations can be seen particularly when the cyst
contains ectopic gastric mucosa, the presence of
which makes 99mTc pertechnetate scans helpful
in narrowing down the differential diagnosis.41 As
with other congenital cysts, there should be no in-
ternal enhancement with IV contrast. On MR imag-
ing, high T2 signal and variable T1 signal



Table 4
Differential diagnosis for tracheal tumors and
tumor-like entities

Pattern of
Involvement Possible Causes

Focal Malignant: squamous cell
carcinoma, adenoid cystic
carcinoma,
mucoepidermoid carcinoma

Benign: carcinoid,
hamartoma, foreign body

Diffuse Posterior wall sparing:
Relapsing polychondritis,
tracheopathia
osteochondroplastica

Circumferential: Amyloidosis,
sarcoidosis, granulomatosis
with polyangiitis,
papillomatosis
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(depending on the degree of hemorrhagic or pro-
teinaceous content) are typical.
Esophageal duplication cysts may cause symp-

toms from the compression of adjacent structures,
including dysphagia and pain.32 Airway obstruc-
tion is also possible, especially in infants with cysts
located superiorly to the carina.42

As described elsewhere in this article, the differ-
ential diagnosis includes other congenital cystic
lesions, abscesses, hematomas, seromas, and
cystic neoplasms.
Other esophageal lesions The esophagus should
be carefully assessed for masses or wall thick-
ening. Circumferential wall thickening can be
seen in esophagitis, either from infectious or in-
flammatory causes, or neoplasia. Asymmetric
or nodular thickening raises concern for malig-
nancy, usually squamous cell carcinoma
(Fig. 6) or adenocarcinoma.1 Lesions of the distal
one-third of the esophagus are more likely to
represent adenocarcinoma because of the asso-
ciation with esophageal reflux. The identification
of such lesions warrants investigation with
endoscopy and possible biopsy for a definitive
diagnosis.
Benign lesions, such as papillomas and lipomas,

are usually difficult to diagnose on imaging alone
because of their small size. Hiatus hernias may
mimic a mediastinal mass on chest radiography,
although a CT scan is usually diagnostic. Esopha-
geal varices, often seen in the setting of cirrhosis
and portal hypertension, manifest as serpiginous
vascular structures.
Neurogenic tumors
Paragangliomas (extra-adrenal pheochromocy-
tomas) arise from chromaffin cells, which are pre-
sent in the para-aortic ganglia and can therefore
present as visceral mediastinal masses, most
commonly along the lesser curvature of the
aorta.43 Mediastinal paragangliomas are typically
nonsecretory, but those located in the lower medi-
astinum can be secretory and can lead to cate-
cholamine excess.44

Paragangliomas tend to be highly vascular tu-
mors and therefore present on CT scans as briskly
enhancing masses (Fig. 7). Areas of internal hypo-
enhancement may be seen and correlate with ne-
crosis. On MR imaging, the lesions typically show
intermediate signal on T1-weighted images and
hyperintensity on T2-weighted images (the so-
called light bulb sign). Foci of hypointensity corre-
sponding with flow voids may also be seen with a
resultant salt and pepper appearance.45 123I-
metaiodobenzylguanidine can also be helpful in
narrowing the differential. Malignant paraganglio-
mas can be seen to invade nearby structures
and cause metastasis.46

Paragangliomas are associated with succinate
dehydrogenase mutations. In particular, mutations
of subunit B (SDHB) can lead to metastatic dis-
ease in more than 40% of patients.47 MR imaging
is favored to monitor patients with known SDHB
mutation owing to the lack of associated ionizing
radiation.

Mesenchymal lesions
Lesions of adipose tissue Mediastinal lipomatosis
and lipomas are benign entities that can be diag-
nosed on imaging. Lipomatosis refers to increased
fat in the mediastinum without a surrounding
capsule, whereas a lipoma is an encapsulated
and well-circumscribed fat-containing mass. In
both cases, the fat content should be homoge-
neous and follow subcutaneous fat density on
CT scans and signal on MR imaging.48

Mediastinal liposarcomas are malignant tumors
that can rarely arise in the visceral mediastinum
(Fig. 8). They tend to appear heterogeneous with
internal soft tissue densities on CT scan. MR imag-
ing is particularly useful at demonstrating intrale-
sional fat, appearing hyperintense on T1- and
T2-weighted images and hypointense on satu-
rated sequences, with interspersed enhancing
soft tissue. A mass effect and invasion of adjacent
structures can also be seen.49,50

Other mesenchymal tumors Hemangiomas are
benign vascular neoplasms, whereas vascular
malformations represent a wide variety of non-
neoplastic vascular lesions. These entities are



Fig. 6. Squamous cell carcinoma of the esophagus. Axial images from a contrast-enhanced chest CT demon-
strating asymmetric thickening of the esophageal wall (A) and necrotic subcarinal lymphadenopathy (B).
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very rare in the visceral mediastinum. Hemangi-
omas present as enhancing masses, whereas
vascular malformations have a wide range of
appearance depending on the involved vessels
and lymphatics. Other rare entities include medi-
astinal fibromatosis, solitary fibrous tumors, in-
flammatory myofibroblastic tumor and sarcomas.

Mediastinitis
Mediastinitis (Fig. 9) involving the visceral medias-
tinum can be seen after traumatic or iatrogenic
damage to the esophagus or airway.51 It may
also be seen as a complication of cardiothoracic
surgery. The spread of infection from adjacent
compartments, particularly from the neck into the
superior mediastinum, may also extend into the
visceral mediastinum.

Although mediastinitis and abscesses can be
suggested by mediastinal widening on chest radi-
ography, CT scanning is the imaging modality of
choice and demonstrates diffuse fat stranding. A
fluid collection with enhancing walls and gas con-
tent is suggestive of an abscess.51 Air bubbles
Fig. 7. Paraganglioma. A contrast-enhanced axial (A) and
enhancing mass in the aortopulmonary window in close p
superior aspect of the pulmonary arteries. The mass conta
sion recovery (DIR) axial MR image shows the invasive na
may suggest airway or esophageal perforation,
and these structures must then be carefully
assessed to identify the potential origin of the
leak. Using water-soluble oral contrast is useful
in localizing an esophageal leak and can be used
to direct endoscopy procedures.52 The differential
diagnosis includes postoperative edema or hem-
orrhage, either from surgery or trauma.

Other complex cystic lesions
Cystic mediastinal masses include a wide range of
congenital, developmental, infectious, inflamma-
tory, and neoplastic processes. Although some
cystic masses can be definitively diagnosed on
CT scans, others remain indeterminate. Because
of its intrinsic superior soft tissue resolution, MR
imaging is an important tool in the evaluation of
select mediastinal masses that are incompletely
characterized on CT scanning. Besides complex
bronchopulmonary foregut duplication cysts,
cystic lymphangiomas and tumors with cystic
degeneration described elsewhere in this article,
miscellaneous entities such as postoperative
sagittal (B) CT scan of the chest demonstrates an avidly
roximity to the inferior aspect of the aortic arch and
ins several calcifications. (C) Black blood double inver-
ture of the mass.



Fig. 8. Liposarcoma. (A) An unenhanced axial CT scan of the chest shows an infiltrative mass involving multiple
compartments, including the visceral mediastinum, with regions of fat and soft tissue attenuation. (B) Axial T2-
weighted MR image demonstrates internal foci of high signal intensity corresponding to fat. (C) Axial postcon-
trast T1-weighed MR image shows heterogeneous enhancement throughout the lesion.
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hematomas and seromas and pancreatic pseudo-
cysts can also present as cystic lesions within the
visceral compartment. Occasionally, a high riding
superior aortic recess of the pericardium may
also mimic a cystic lesion or necrotic adenopathy
in the right paratracheal region.

Lesions originating from other mediastinal
compartments
Although dividing the mediastinum in compart-
ments is helpful in establishing a differential diag-
nosis, it is important to keep in mind that lesions
may transgress a given compartment. In the
Fig. 9. Mediastinitis. A contrast-enhanced axial CT
scan of the chest demonstrates diffuse infiltration of
the mediastinal fat surrounding the trachea and
esophagus in this patient with dysphagia and fevers,
consistent with the diagnosis of mediastinitis. Endos-
copy did not identify esophageal perforation. The pa-
tient was treated empirically with antibiotics and the
findings resolved on subsequent imaging.
setting of a very large mass, identifying its point
of origin may prove to be difficult. Thus, lesions
originating in either the prevascular or paraverte-
bral mediastinum must be kept in mind when
faced with a visceral mediastinal mass. Addition-
ally, lung masses may also invade the visceral
mediastinum.
SUMMARY

Accurate identification and characterization of a
mass in the visceral mediastinum usually allows
for the development of a focused differential diag-
nosis. Although lymphadenopathy is the most
common process, a select group of other identities
can often be diagnosed on imaging by using a va-
riety of modalities. Imaging also plays a key role in
guiding invasive diagnostic procedures and moni-
toring treatment response.
CLINICS CARE POINTS
� The middle or visceral mediastinum is located
between the thoracic inlet and the dia-
phragm in the craniocaudal axis and between
the anterior aspect of the pericardium and a
vertical line situated 1 cm posteriorly to the
anterior margin of the vertebral bodies in
the anteroposterior axis.

� Chest radiography, CT scans, MR imaging, and
nuclear medicine studies can be used to
detect, characterize, and diagnose abnormal-
ities in this compartment. Imaging also plays
an important role in directing invasive diag-
nostic procedures and monitoring the treat-
ment response.



� Lymphadenopathy is the most common dis-
ease process involving the visceral medias-
tinum. Common malignant causes include
metastases and lymphoproliferative disor-
ders. Benign causes include infection (particu-
larly from mycobacterial and fungal agents),
sarcoidosis, and pneumoconioses.

� Foregut malformations such as bronchogenic
cysts and esophageal duplication cysts are
rare entities that may present as homoge-
neous cystic masses with no internal enhance-
ment. In many cases, they can be reliably
diagnosed on imaging alone. Potential pit-
falls include increased attenuation from hem-
orrhagic or proteinaceous content and wall
enhancement, which may prompt further
evaluation with MR imaging.

� Paragangliomas, which can be nonsecretory
or secretory and lead to catecholamine
excess, may occur in the visceral mediastinum
and manifest as avidly enhancing masses in
close proximity to the great vessels.

� Neoplasms of the trachea and esophagus may
be difficult to identify because of their small
size and differentiation between malignant
and benign entities is often not possible on
imaging alone. The main role of imaging is
to detect these anomalies, direct endoscopy,
and monitor treatment response.

� Mediastinitis, with or without abscess, may
occur after esophageal or airway perforation,
cardiothoracic surgery, or trauma. A CT scan
can be used to investigate for possible com-
plications.
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