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INTRODUCTION

The mediastinum is located centrally in the thorax 
between the lungs. It has recently been classified by the 
International Thymic Malignancy Interest Group (ITMIG) 
into the following three compartments (1): prevascular, 
visceral, and paravertebral. Precise and consistent 
compartmentalization is possible with this new model.

Mediastinal masses are rarely identified. Henschke et al. 
(2) reported a prevalence of 0.8% in asymptomatic people 
with a high risk of lung cancer. However, mediastinal masses 
are observed in a wide spectrum of benign and malignant 
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diseases. As computed tomography (CT) screening for lung 
cancer is introduced worldwide, several mediastinal masses 
will be detected. Therefore, radiologists must be familiar 
with identifying these masses.

Nowadays, magnetic resonance imaging (MRI) is a 
useful diagnostic tool for evaluating mediastinal masses 
considering that several lesions that appear indeterminate 
on CT can be differentiated on MRI. In particular, MRI is a 
useful diagnostic tool for differentiating cystic from solid 
lesions, evaluating invasiveness into adjacent structures, 
and characterizing tissue components such as fat or 
hemorrhage.

When mediastinal masses are observed on CT or MRI, 
the first step is to localize the lesion into one of the three 
compartments, each of which has its own list of differential 
diagnoses. The next step is to analyze imaging findings 
in detail. With a basic knowledge of MRI, radiologists can 
easily diagnose mediastinal masses (3). Here, we review 
various MRI findings in mediastinal masses localized in 
each of the three compartments of the ITMIG classification 
system.
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type of mass on mediastinal MRI is a cystic lesion such as a 
thymic, bronchogenic, or pericardial cyst. Cysts show high 
signal intensity on T2-weighted images (4) and occasionally 
show high or intermediate signal intensity on T1-weighted 
images due to hemorrhagic or proteinaceous components 
(4, 5). A focus of enhancement within a cystic lesion is 

Basic Principles and Benefits of Magnetic 
Resonance Imaging

MRI has excellent contrast resolution. It is specifically 
useful for evaluating cystic lesions and identifying fat 
within mediastinal masses. The most frequently encountered 

Fig. 1. A 42-year-old woman with a pericardial inflammatory myofibroblastic tumor. 
An axial contrast-enhanced computed tomography image at the level of the ascending thoracic aorta (A) shows a heterogeneously enhancing 
soft tissue mass (asterisk) in the thymic bed of the prevascular mediastinum. Initially, it was considered that the most likely diagnosis was a 
thymic epithelial tumor. MR imaging was performed for further evaluation; sagittal cine imaging (B) shows the intrapericardial location of the 
mass. Surgical excision was performed, and the histological diagnosis was an inflammatory myofibroblastic tumor. MR = magnetic resonance

A B

Fig. 2. The excellent soft tissue contrast resolution of MR imaging showing invasion of adenocarcinoma into adjacent structures. 
An axial contrast-enhanced computed tomography image (A) shows a heterogeneously enhancing mass exhibiting local invasion into the 
adjacent right brachiocephalic vein (arrowheads) in the right upper lobe. An axial T1-weighted image (B) shows abutment and the loss of fat 
plane between the mass and the right brachiocephalic vein (arrowheads), indicating that local invasion has occurred. Transbronchial biopsy was 
performed, and the histological diagnosis was an adenocarcinoma.

A B
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a significant finding because it implies that the lesion is 
not simply a benign cyst. Image subtraction is considered 
beneficial to evaluate enhancement (3).

Microscopic fat is easily detected on chemical shift 
imaging, a technique in which in-phase and out-of-phase 
images are obtained. If the signal intensity decreases 
significantly on the out-of-phase image, the lesion is 
likely to contain microscopic fat. Different fat-suppression 
techniques, such as fat saturation imaging, can be utilized 
to identify macroscopic or gross fat. This tissue shows a high 
signal intensity on T1- and T2-weighted images and again 
shows a signal decrease on fat-suppression sequences (6).

Diffusion-weighted MRI can provide useful information 
on tissue cellularity. The b-values of these images represent 
the degree of diffusion weighting: images with lower  
b values (50–100 s/mm2) are less affected by diffusion 
than those with higher b-values (800–1000 s/mm2). In 
high-cellularity tissues such as tumors, water diffusion is 
restricted, resulting in a higher signal intensity on higher  
b-value imaging (7). An apparent diffusion coefficient (ADC) 
map can be produced by reconstructing diffusion-weighted 
images. Malignant tumors have a low mean value on the 
ADC map (3, 8).

MRI has excellent soft tissue resolution; this aids in the 
evaluation of the origin and extent of lesions and their 
invasion into adjacent structures (Fig. 1). Abutment and 
the loss of fat plane are important MRI features to consider 
in the evaluation of local invasiveness (Fig. 2). Adherence 
to adjacent structures can be evaluated with cine imaging 
such as balanced steady-state free precession (3, 9).

The Korean Society of Thoracic Radiology recently 
proposed a standard mediastinal MRI protocol, which is 
summarized in Table 1.

Prevascular Compartment

The ITMIG has defined the prevascular compartment of 
the mediastinum as the space between the posterior surface 
of the sternum and the anterior surface of the pericardium 
(Fig. 3). Approximately half of all mediastinal masses 
are located in the prevascular compartment, including a 
heterogeneous and diverse group of neoplasms (10). The 
prevalence of different prevascular mediastinal masses 
varies according to age and sex (11) (Table 2).

Table 1. Standard Mediastinal MRI Protocol of the Korean Society of Thoracic Radiology

Contrast agent Administer a single dose of contrast medium at 2 mL/s
Preliminary imaging Obtain variable scout images
MRI Scan Order Plane ST (mm) ECG Gating Respiration Fat Suppression Contrast-Enhanced
T2-weighted SSFSE Axial and coronal ≤ 5 Yes Multiple breathholds No No
T2-weighted STIR Axial ≤ 5 Yes Multiple breathholds Yes No
T1-weighted in- and out-of-phase Axial ≤ 3 No Breathhold No No
DW imaging (more than 3 b values) Axial ≤ 5 No Free breathing No No

T1-weighted fast-GRE
Axial and coronal  
  or sagittal

≤ 3 No
Breathhold or free  
   breathing with 
respiratory gating

Yes Pre- and post-*

Cine imaging (bSSFP)† Coronal or sagittal ≤ 5 Yes Breathhold No No

*Post-contrast images are obtained at 20–30 s, 60–70 s, 3 min, and 5 min, †Optional. bSSFP = balanced steady state free precession, DW = 
diffusion-weighted, ECG = electrocardiographic, GRE = gradient echo, MRI = magnetic resonance imaging, SSFSE = single shot fast spin 
echo, ST = slice thickness, STIR = short tau inversion recovery

Fig. 3. International Thymic Malignancy Interest Group 
classification of mediastinal compartments. Yellow: prevascular 
compartment; red: visceral compartment; blue: paravertebral 
compartment.
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Table 2. Predominant Prevascular Mediastinal Masses according to Age and Sex
Age (Years) Benign Disease Malignancy

Male

Under 30s
Thymic hyperplasia or remnant (MC)
Thymic bed cyst (2nd MC)
Benign teratoma

Aggressive lymphoma (MC)
Malignant germ cell tumor

30s–40s
Thymic hyperplasia or remnant (MC)
Thymic bed cyst (2nd MC)
Benign teratoma

Thymoma (MC)
Aggressive lymphoma

40s–50s
Thymic bed cyst (MC)
Thymic hyperplasia or remnant (2nd MC)
Benign teratoma

Thymoma (MC)
Aggressive lymphoma

50s–60s Thymic bed cyst
Thymoma (MC)
Thymic carcinoma

Over 60s Thymic bed cyst
Thymoma (MC)
Thymic carcinoma

Female

Under 30s Thymic hyperplasia or remnant Aggressive lymphoma

30s–40s
Thymic hyperplasia or remnant (MC)
Thymic bed cyst (2nd MC)
Benign teratoma

Aggressive lymphoma (MC)
Thymoma

40s–50s
Thymic bed cyst (MC)
Thymic hyperplasia or remnant (2nd MC)
Benign teratoma

Thymoma (MC)
Thymic carcinoma
Aggressive lymphoma

50s–60s Thymic bed cyst
Thymoma (MC)
Thymic carcinoma

Over 60s
Thymic bed cyst (MC)
Benign teratoma

Thymoma (MC)
Thymic carcinoma

Both thymic cysts and bronchogenic cysts are classed as thymic bed cysts; thyroid goiter is excluded in this table. Carter et al. (12) 
reported that thyroid goiter and thymic malignancies are the most common causes of prevascular mediastinal masses in both male and 
female patients over 40 years old. MC = most common

Fig. 4. A 40-year-old man with thymic hyperplasia (arrow). 
A. An axial contrast-enhanced computed tomography image at the level of the ascending thoracic aorta shows a soft tissue lesion with a similar 
appearance to the normal thymus in the thymic bed of the prevascular mediastinum. B, C. On chemical shift imaging, the lesion shows a signal 
decrease on the out-of-phase image (C) compared to the in-phase image (B), supporting a diagnosis of thymic hyperplasia.

A B C
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Thymic Cyst
When a cystic lesion is observed in the thymic bed of the 

prevascular mediastinum, it is likely to be a thymic cyst. 

Thymic Hyperplasia
Thymic hyperplasia is observed as one of two 

characteristic patterns on imaging studies, depending on 
the patient’s age. In patients aged less than 40 years, it 
appears as a diffuse enlargement of thymic tissue compared 
with previous imaging studies, whereas in patients aged 
over 40 years, it presents as a soft tissue lesion similar in 
appearance to the normal thymus (1). Known causative 
factors include stress such as burns and injuries and 
previous histories of chemotherapy, radiation therapy, 
or corticosteroid treatment. Thymic hyperplasia is also 
associated with hyperthyroidism, myasthenia gravis, collagen 
vascular diseases, and human immunodeficiency virus (12).

Chemical shift MRI is considered beneficial in 
differentiating thymic hyperplasia from thymic tumors or 
other soft tissue malignancies. Thymic hyperplasia shows 
a signal decrease on out-of-phase imaging due to the 
presence of fat tissue (13, 14) (Fig. 4).

Fig. 6. A 52-year-old woman with a pericardial cyst in the right 
cardiophrenic angle. An axial fat-suppressed T2-weighted image 
shows fluid signal intensity within the mass.

Fig. 5. A 49-year-old woman with a thymic cyst (arrow). 
A. An axial pre-contrast computed tomography image at the level of the ascending thoracic aorta shows an approximately 4-cm mass in the 
thymic bed of the prevascular mediastinum. The mass shows soft tissue attenuation (50 Hounsfield units). B, C. The mass shows high signal 
intensity on axial fat-suppressed T1-weighted (B) and T2-weighted (C) images. D. Subtraction imaging shows a lack of enhancement.

A

D

B C
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cystic component can be more accurately assessed. Cysts 
typically show higher signal intensity than solid masses 
on T2-weighted images, but there is a significant overlap 
(19). Cysts show varying signal intensities on T1-weighted 
images. Confirming the lack of enhancement on post-
contrast images is essential to avoid misinterpreting cysts 
as solid masses (19) (Fig. 5).

 

Thymic cysts can be either congenital or acquired. Acquired 
lesions may result from chemotherapy, radiation therapy, 
or thoracotomy (15, 16). Tomiyama et al. (17) reported 
that approximately three quarters of resected thymic cysts 
show soft tissue attenuation on pre-contrast CT. Similarly, 
Lee et al. (18) reported that the mean attenuation value 
of benign thymic bed cysts on pre-contrast CT was 31 
Hounsfield units, a value higher than that of water. MRI is 
more useful than CT for evaluating thymic cysts because the 

Fig. 7. A 63-year-old man with a thymoma (arrow). 
A, B. An axial fat-suppressed T2-weighted image (A) shows hyperintensity within the mass, with intralesional foci of low signal intensity due 
to hemorrhage, flow void, or calcifications. The capsule is visible as a rim of low signal intensity on an axial fat-suppressed T1-weighted image 
(arrowheads, B). C, D. The mass has a high signal intensity on a higher b-value diffusion-weighted image (b = 800 s/mm2, C). The apparent 
diffusion coefficient map (D) shows a low signal intensity, indicating diffusion restriction.

A B

C D
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Pericardial Cyst
When cystic lesions are observed in a cardiophrenic angle, 

they are likely to be pericardial cysts. These are congenital 
anomalies, resulting from aberrations in the formation 
of coelomic (somatic) cavities (20). The right anterior 
cardiophrenic angle is their typical location (1). Similar to 
other mediastinal cysts, they show fluid signal intensity on 
MRI (Fig. 6). Occasionally, they are observed as high as the 
pericardial recess (21).

Thymoma
In adults, thymoma is the most common primary neoplasm 

in the prevascular mediastinum. Thymomas account for 
20% of all mediastinal neoplasms (22). The Masaoka-
Koga staging system is commonly used for thymomas. This 
includes four stages: stages I and II are early stages, while 
stages III and IV are advanced stages. Thymomas usually 
show low signal intensity on T1-weighted images and high 
signal intensity on T2-weighted images. They can show 
intralesional foci of low signal intensity on T2-weighted 

Fig. 8. A 49-year-old man with a cystic thymoma. 
A. An axial contrast-enhanced computed tomography image at the level of the ascending thoracic aorta shows an approximately 4.5-cm 
hypoattenuating mass with a thick wall in the thymic bed of the prevascular mediastinum. B. An axial fat-suppressed T2-weighted image shows 
a cystic area within the mass (white arrowheads). C. An axial post-contrast MR image shows an enhancing solid portion of the mass (black 
arrowheads). This patient also had pulmonary alveolar proteinosis in both lungs, which was confirmed by surgical biopsy.

A B C

Fig. 9. A 62-year-old woman with a mediastinal hemangioma. 
A. An axial fat-suppressed T2-weighted image shows hyperintensity within the mass (arrow). B. An axial post-contrast MR image shows peripheral 
nodular enhancement (arrowhead).

A B
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capsule is observed as a low signal intensity rim on MRI 
(27). Diffusion-weighted MRI is considered beneficial for 
identifying advanced stage thymomas. Abdel Razek et al. (8) 
reported that advanced stage thymomas show significantly 
lower mean ADC values than early stage thymomas, 
although there is some overlap (Fig. 7).

Thymomas can undergo degenerative cystic change. Cystic 
changes are typically limited to a focal area; however, 
extensive cystic change is sometimes observed (28). While 
these lesions may resemble other congenital cysts on CT 

images due to hemorrhage, flow void, or calcifications 
(23). Sakai et al. (24) reported that the presence of septa 
is a characteristic feature of thymoma, and this results in 
a lobulated shape. A lobulated or irregular border, necrotic 
or cystic changes, calcifications, lymphadenopathy, and the 
invasion of great vessels on CT or MRI have been identified 
as features indicative of high-risk thymoma or thymic 
carcinoma (22, 25, 26). Conversely, low-risk thymomas 
typically show a smooth border, an almost complete 
capsule, a septum, and homogeneous enhancement. The 

Fig. 11. A 35-year-old woman with a mature teratoma. 
A. An axial contrast-enhanced computed tomography image at the level of the left atrium shows a cystic mass in the left prevascular 
mediastinum, containing gross fat (asterisk), calcification (arrowhead), and regions of soft tissue (arrow). B, C. The gross fat (asterisk) has a 
high signal intensity on an axial T1-weighted image (B), whereas a signal decrease is observed on an axial fat-suppressed T2-weighted image (C).

A B C

Fig. 10. A 21-year-old man with a T-cell lymphoblastic lymphoma. The mass has a lobular shape and a heterogeneous appearance.
A. An axial fat-suppressed T2-weighted image shows hyperintensity within the mass. The encasement of adjacent vascular structures is also 
apparent. B. A coned-down axial fluorodeoxyglucose positron emission tomography/computed tomography image shows heterogeneous 
fluorodeoxyglucose uptake due to the presence of internal necrosis.

A B
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or MRI, the presence of a solid portion, mural nodules, or 
septa within a cystic lesion in the prevascular mediastinum 
should prompt another diagnosis such as cystic thymoma (1, 
29) (Fig. 8).

Mediastinal Hemangioma
Mediastinal hemangiomas only account for 0.5% of all 

mediastinal masses (30, 31). The majority arise in the 
prevascular mediastinum. MRI findings are similar to those 
in hepatic hemangioma. Lesions have low to intermediate 
signal intensity on T1-weighted images and high signal 
intensity on T2-weighted images. They can show three 
enhancement patterns on post-contrast images: uniform 
enhancement and peripheral nodular enhancement with or 
without centripetal enhancement (9, 32-34) (Fig. 9).

Lymphoma
Lymphoma should be considered in patients aged less 

than 50 years with a soft tissue mass in the prevascular 
mediastinum (11). A lobular shape and mild enhancement 
of the mass and the presence of conglomerate lymph nodes 
in the prevascular mediastinum should raise the suspicion 
of lymphoma. Lymphadenopathy elsewhere in the body 
also supports this diagnosis. The encasement of vascular 
structures without invasion is more often observed on CT 
or MRI scans of lymphoma than those of thymic epithelial 
tumors. Lymphomas show heterogeneous fluorodeoxyglucose 
uptake on fluorodeoxyglucose positron emission 
tomography/CT imaging due to internal necrosis (Fig. 10). 

Considering these imaging findings and classic clinical “B” 
symptoms such as fever, night sweats, and weight loss, 
practitioners can confidently diagnose lymphoma (1).

Mature Teratoma
Mature teratomas are most frequently observed in young 

male patients aged less than 40 years (12). Teratomas 
comprise various internal constituents such as fat, soft 
tissue, calcification, and fluid. These are easily identifiable 
on MRI, with the exception of calcification, which is better 
assessed with CT. Intralesional fat (gross fat) usually has 

Fig. 13. A 55-year-old man with an esophageal duplication 
cyst (asterisk) in the visceral mediastinum. The mass has a well-
defined margin and an oval shape. On an axial fat-suppressed T2-
weighted image, it can be observed that the mass has a high signal 
intensity and is attached to the intimal layer of the esophageal wall.

Fig. 12. A 55-year-old woman with a bronchogenic cyst in the subcarinal area of the visceral mediastinum. 
A. A coronal fat-suppressed T2-weighted image shows hyperintensity within the mass. B. A fluid-fluid level (arrowheads) is apparent on an axial 
fat-suppressed T2-weighted image.

A B
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visceral and paravertebral mediastinum near the tracheal 
carina, although these lesions can arise in any location (4). 
Patients are usually asymptomatic, although the mass effect 
on surrounding structures occasionally causes symptoms. 
Bronchogenic cysts have high signal intensity on T2-
weighted images due to their high water content. Similar to 
other mediastinal cysts, they have variable signal intensities 
on T1-weighted images. Occasionally a fluid-fluid level is 
observed (20, 37) (Fig. 12).

Esophageal Duplication Cyst
The esophagus is the second most common location 

in the gastrointestinal (GI) tract for duplication cysts. 
Intimate attachment to the GI tract, smooth muscle 

high signal intensity on T1- and T2-weighted images, and 
the signal is decreased in fat-suppression sequences (35) 
(Fig. 11). The fat-fluid level is another diagnostic clue (36).

Visceral Compartment

The visceral compartment is located between the 
pericardium and the visceral-paravertebral compartment 
line, an artificial line connecting each point 1 cm posterior 
to the ventral margin of the thoracic spine (Fig. 3). Most 
masses arising in this compartment are congenital cysts.

Bronchogenic Cyst
The most common location of bronchogenic cysts is the 

Fig. 14. A 57-year-old man with a mediastinal thyroid carcinoma originating from ectopic thyroid tissue. 
A. An axial T2-weighted image at the level of the thoracic inlet shows a septated cystic mass in the right upper visceral mediastinum with a 
fluid-fluid level (arrowheads) and a focal area of soft tissue (arrow). The histological diagnosis after surgical excision was a mediastinal thyroid 
carcinoma originating from ectopic thyroid tissue. B. The ectopic thyroid tissue (arrow) shows high attenuation and calcification on an axial pre-
contrast computed tomography image.

A B

Fig. 15. A 53-year-old man with a mediastinal liposarcoma. 
A. An axial contrast-enhanced computed tomography image at the level of the left ventricle shows a large heterogeneously enhancing mass in 
the visceral mediastinum with intralesional gross fat (arrow). The mass compresses and displaces the heart and esophagus. B, C. On an axial T1-
weighted image (B), the gross fat (arrow) has a high signal intensity, whereas on an axial post-contrast MR image (C), the gross fat (arrow) 
shows a signal decrease, and the mass exhibits heterogeneous enhancement.

A B C
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within the wall, and an epithelial lining are the diagnostic 
criteria for duplication cysts. These cysts usually have a 
well-defined margin, an oval or tubular shape, and cystic 
features. On MRI, they show high signal intensity on T2-
weighted images and variable signal intensities on T1-
weighted images (38, 39) (Fig. 13).

 
Mediastinal Thyroid Carcinoma Originating from Ectopic 
Thyroid Tissue

The mediastinum is a rare location for ectopic thyroid 
tissue. Diagnosing mediastinal ectopic thyroid tissue is 
extremely difficult due to the presence of several differential 

diagnoses such as thymic epithelial tumors and lymphoma. 
Pre-contrast CT is useful in these cases considering that 
ectopic thyroid tissue shows high attenuation (70 ± 10 
Hounsfield units) compared with the skeletal muscle due to 
its high iodine content (40). Furthermore, this tissue can 
be evaluated with radionuclide imaging using technetium-
99m pertechnetate, iodine-123, or iodine-131, as it shows 
radioiodine uptake (41). While malignant transformation of 
ectopic thyroid tissue is exceedingly rare, the tissue should 
be surgically resected to guard against this possibility (42, 
43) (Fig. 14).

Fig. 17. A 56-year-old man with a schwannoma in the right 
paravertebral mediastinum. An axial fat-suppressed T2-weighted 
image shows central hypointense foci within the mass; these represent 
thickened fascicles (fascicular sign, arrowheads). The mass abuts the 
adjacent spinal nerve (arrow).

Fig. 18. A 42-year-old man with a cystic schwannoma in the 
right paravertebral mediastinum. An axial T2-weighted image 
shows the cystic nature of the mass and the thick appearance of its 
wall. A fluid-fluid level (arrowheads) is also observed within the mass.

Fig. 16. A 79-year-old man with a recent history of pancreatitis who developed a mediastinal pancreatic pseudocyst. 
An axial fat-suppressed T2-weighted image (A) shows a loculated cystic lesion (asterisk) in the visceral mediastinum. This lesion shows 
communication (arrow) with the abdominal component on a coronal post-contrast MR image (B).

A B
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posterolateral aspect of the transverse processes of the 
thoracic spine (Fig. 3).

 
Neurogenic Tumors

As the paravertebral compartment includes the central 
canal and intervertebral foramen, which contain neural 
tissue, neurogenic tumors are the most commonly 
encountered masses in this compartment. MRI is useful to 
assess intraspinal extension of lesions through the neural 
foramen (1). Neurogenic tumors are typically divided into 
two groups depending upon their origin: first, neurogenic 
neoplasms of autonomic ganglia such as neuroblastomas 
and, second, nerve sheath tumors such as schwannomas and 
neurofibromas (52).

Schwannomas and neurofibromas are benign neoplasms 
that usually affect adolescents and adults aged less 
than 40 years (52). These nerve sheath tumors have 
certain characteristic MRI features. When multiple small 
hypointense foci with a ring-like shape are visible in a 
hyperintense mass on T2-weighted images, these indicate 
fascicular bundles and are termed fascicular signs. These 
are commonly observed in schwannomas (53) (Fig. 17). 
Schwannomas can undergo cystic degeneration, which 
is visualized as an area of very high signal intensity on 
T2-weighted images. A post-contrast image can help to 
differentiate between a schwannoma exhibiting cystic 
degeneration and other mediastinal cysts. Areas of cystic 

Mediastinal Liposarcoma
Primary intrathoracic liposarcomas are rare, accounting for 

only 2.7% of liposarcomas (44). Mediastinal liposarcomas 
comprise only 0.1–0.8% of all mediastinal tumors (45). 
Differentiating liposarcoma from lipoma is relatively 
simple. In contrast to lipomas, liposarcomas usually have 
a heterogeneous appearance and show an internal area of 
soft tissue enhancement on MRI. The intralesional fat (gross 
fat) in these lesions has a high signal intensity on T1- 
and T2-weighted images. This signal is decreased on fat-
suppression images (46, 47) (Fig. 15).

Mediastinal Pancreatic Pseudocyst
Pancreatic pseudocysts are a complication of pancreatitis. 

When the pancreatic duct ruptures, proteolytic enzymes 
can affect the diaphragm, and the pseudocyst can extend 
to the intrathoracic mediastinum (48, 49). Thus, patients 
presenting with a loculated cystic lesion in the visceral 
mediastinum and a recent history of pancreatitis have a 
high risk of a pancreatic pseudocyst (50). These lesions 
have a cystic nature on MRI (20). Communication with their 
abdominal component is frequently observed (51) (Fig. 16).

Paravertebral Compartment

The paravertebral compartment is located between 
the visceral-paravertebral compartment line and the 

Fig. 19. A 44-year-old man with a neurofibroma in the right 
paravertebral mediastinum. The mass shows a central area of 
low signal intensity (black arrowheads) and surrounding peripheral 
high signal intensity (white arrowheads, target sign) on an axial fat-
suppressed T2-weighted image. Intraspinal extension of the mass 
through the enlarged right neural foramen (white arrow) is also 
observed.

Fig. 20. A 5-month-old infant with a neuroblastoma in the 
right paravertebral mediastinum. An axial post-contrast MR image 
shows the mass has a well-defined margin and exhibits heterogeneous 
enhancement. The mass shows intraspinal extension through the right 
neural foramen (arrow).
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location of primary thoracic neuroblastomas. These tumors 
typically affect infants and children aged less than 3 years. 
MRI can aid in the management of these patients as the 
images show the spinal canal in detail (55, 56) (Fig. 20).

Meningocele
When the leptomeninges herniate into an intervertebral 

foramen or a defect in a vertebral body, this causes the 
development of an anomalous paravertebral cystic mass 
termed as meningocele. Most meningoceles are detected 
in middle-aged adults (57). On MRI, meningoceles usually 
appear as paravertebral masses with a signal intensity 
equivalent to that of fluid. Widening of the intervertebral 
foramina can also be observed. Occasionally, neurogenic 
tumors with cystic changes resemble meningoceles. If a 
mass communicates with the thecal sac, it is more likely to 
be a meningocele (1, 20) (Fig. 21).

Plasmacytoma
A plasmacytoma is a malignant neoplasm of plasma 

cells and is thus a counterpart of multiple myeloma. 
Plasmacytomas are typically single lesions. There are 
two types of these tumors: osseous plasmacytomas and 
extramedullary plasmacytomas. Osseous plasmacytomas 
appear as osteolytic lesions with a bulky soft tissue 
component on MRI. They usually show iso-signal intensity 
on T2-weighted images. Large masses may show internal 
necrosis and heterogeneous enhancement on post-contrast 
images (58, 59) (Fig. 22).

degeneration show peripheral enhancement on post-contrast 
images (54). A thick and irregular appearance of the wall 
is also indicative of a cystic schwannoma (20) (Fig. 18). 
When a mass has a high signal intensity peripherally and a 
low central signal intensity on T2-weighted images, this is 
supportive of neurofibroma (Fig. 19). These characteristic 
imaging features indicate peripheral myxoid tissue and 
central fibrous tissue (53).

The paravertebral mediastinum is the second most common 

Fig. 21. A 67-year-old woman with a thoracic meningocele in 
the right paravertebral mediastinum. An axial T2-weighted image 
at the level of T10–T11 shows a cystic mass extending out from the 
thoracic spinal canal through the widened right neural foramen (arrow). 
It can be observed that the mass communicates with the thecal sac.

Fig. 22. A 66-year-old man with a solitary plasmacytoma of the T3 and T4 vertebrae. The mass has large extraosseous and paraspinal 
soft tissue components. The mass shows iso-signal intensity relative to the muscle on an axial T2-weighted image (left) and heterogeneous 
enhancement on a post-contrast MR image (right). The MR images show intraspinal extension of the mass and compression of the central canal 
(arrow).
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CONCLUSION

MRI has become a valuable tool to evaluate mediastinal 
masses. In particular, MRI is useful for differentiating cystic 
from solid lesions, evaluating the invasion of a mass into 
adjacent structures, and characterizing tissue components 
such as fat or hemorrhage. MRI scans of the mediastinum, 
in comparison to other anatomical locations, are relatively 
simple to interpret. It is important to determine which of 
the three compartments the lesion is located. Fundamental 
knowledge about MRI findings and epidemiology can help 
radiologists and clinicians improve patient management 
(Table 3).
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Table 3. Mediastinal Masses and Their Characteristic MRI Findings
Lesion MRI Findings

Prevascular compartment
Thymic hyperplasia Signal decrease on out-of-phase image
Thymic cyst Cystic lesion in the thymic bed; lack of enhancement
Bronchogenic cyst Cystic lesion; fluid-fluid level
Pericardial cyst Cystic lesion in the cardiophrenic angle
Thymoma Soft tissue mass in the thymic bed
Cystic thymoma Soft tissue mass with focal cystic change in the thymic bed
Mediastinal hemangioma Soft tissue mass with a similar enhancement pattern to that of hepatic hemangioma 
Lymphoma Soft tissue mass with a heterogeneous appearance; lymphadenopathy
Mature teratoma A variety of internal contents (fat, soft tissue, calcification, and fluid)

Visceral compartment
Bronchogenic cyst Cystic lesion (near the tracheal carina); fluid-fluid level
Esophageal duplication cyst Cystic lesion with intimal esophageal attachment
Mediastinal thyroid carcinoma Cystic lesion with an internal soft tissue area

Mediastinal liposarcoma
Soft tissue mass with intralesional fat, a heterogeneous appearance, and an internal  
  enhancing soft tissue area

Mediastinal pancreatic pseudocyst Loculated cystic lesion communicating with the abdominal component
Paravertebral compartment

Schwannoma
Multiple hypointense, small, ring-like structures corresponding to fascicular bundles  
  (fascicular sign)

Cystic schwannoma Cystic mass with peripheral enhancement and a thick and irregular wall
Neurofibroma Central hypointensity and higher peripheral intensity (target sign)
Neuroblastoma Soft tissue mass; patients younger than three years old
Meningocele Cystic lesion communicating with the thecal sac
Plasmacytoma Iso-signal intensity on T2-weighted images

Cystic lesions show high signal intensity on T2-weighted images, and sometimes show high or intermediate signal intensity on T1-
weighted images. 
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