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The mediastinum is the most 
common location of an in-
trathoracic mass in children. 

Differentiating abnormal mediastinal 
contours from the normal mediasti-
num on a chest radiograph and recom-
mending appropriate further imaging 
evaluation are essential steps in cor-
rect diagnosis of mediastinal abnor-
malities. Some imaging features of 
the mediastinum, such as variation in 
the appearance of the normal thymus, 
are unique to the pediatric patient. The 
radiologist should be attuned to recog-
nize normal variations to prevent mis-
diagnosis in this age group. 

This review will highlight the com-
partmental approach to diagnosing a 
mediastinal mass in a child by demon-
strating imaging examples of the more 
common differential diagnoses. Imag-
ing pitfalls will also be addressed with 
specific tools suggested to avoid misdi-
agnosis or over diagnosis. 

Imaging evaluation of the 
mediastinum using a  
compartmental approach 

A compartmental approach has been 
used for simplifying the evaluation 
of mediastinal masses in children and 
adults.1-6 There are various methods 
of dividing the mediastinum into com-
partments by radiologists, pathologists, 

anatomists and surgeons. Radiologists 
are perhaps most familiar with the “Fel-
son method,” which is based on the lat-
eral chest radiograph and divides the 
mediastinum into three compartments 
(Figure 1).7 Recently, the International 
Thymic Malignancy Group (ITMG) ad-
opted a new classification system based 
on computed tomography (CT) imag-
ing landmarks to better delineate the 
compartments and assist with the CT 
imaging approach to diagnosing a me-
diastinal mass.8,9 

The new ITMG classification sys-
tem divides the mediastinum into three 
compartments. The first is the “prevas-
cular compartment,” which is located 
between the anterior chest wall and an 
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imaginary line anterior to the pericar-
dium. This compartment is bounded 
superiorly by the thoracic inlet and ex-
tends inferiorly to the level of the dia-
phragm. The second compartment is 
the “visceral compartment,” which is 
enclosed by the anterior pericardium 
and extends posteriorly to an imaginary 
vertical line drawn 1 cm posterior to the 
anterior cortex of the thoracic vertebral 
bodies. 

Superior and inferior boundaries in-
clude the thoracic inlet and diaphragm, 
respectively. The final compartment 
is the “paravertebral compartment,” 
which is located posterior to the imagi-
nary anterior line drawn 1 cm posterior 
to the anterior cortex of the thoracic 
vertebral bodies and laterally extends to 

the level of the transverse processes of 
the vertebral bodies. This compartment 
is limited posteriorly by the posterior 
chest wall and extends from the thoracic 
inlet to the diaphragm (Figures 2A-B). 

Remembering the normal structures 
within each compartment allows for a 
comprehensive differential diagnosis for 
a mass arising from the mediastinum. 
Table 1 summarizes the differential  

FIGURE 1. Lateral chest radiograph demon-
strating the classification of the mediastinum 
into three compartments according to the 
Felson method. (A) anterior mediastinum:  
the space between anterior chest wall and 
pericardium; (M) middle mediastinum space 
between anterior and posterior mediasti-
num; (P) posterior mediastinum: the space 
between an imaginary line (which is drawn 
1 cm posterior to the anterior border of the 
thoracic vertebral bodies) and the poste-
rior chest wall. In this classification system, 
there is no superior mediastinum and all 
spaces extend from the thoracic inlet to the 
diaphragm. 

FIGURE 2. New classification of the mediastinum into three compartments based on CT land-
marks. (A) Axial CT image of the chest demonstrating three compartments of the mediasti-
num. (B) Schematic illustration of the new classification of mediastinum based on anatomy 
landmarks on CT imaging. 
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B
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diagnosis for a mass arising from the 
mediastinum in a child. 

Prevascular compartment (anterior 
mediastinum) 

Normal structures in the prevascular 
compartment include the thymus, fat, 

lymph nodes and the left brachioce-
phalic vein. 

Thymus 
A normal thymus can be misleading 

in the diagnosis of a mediastinal mass 
in a child. The normal thymus can take 

on a variety of shapes and sizes and still 
be considered normal (Figures 3A-C). 
It can extend superiorly to the level of 
the thyroid gland (Figure 4A), inferi-
orly to the diaphragm or posteriorly to a 
retrocaval position (Figure 4B). One of 
the most important features of a normal  

      Table 1. Differential diagnosis of mediastinal masses in children

 Prevascular space Common  Less common 
  (anterior mediastinum)  

 Thymus gland  Normal variations  Thymoma
  Thymic hyperplasia  Thymic carcinomas 

 Lymphoma  Hodgkin and Non-Hodgkin lymphoma  

 Germ Cell tumor  Mature teratoma  Immature teratoma 
   Seminoma 
   Nonseminoma tumors
 
 Thyroid   Intrathoracic goiter

 Lymph node enlargement  Benign etiology  Malignant etiology 

 Cystic masses  Thymic cyst 
  Lymphatic malformation  

 Fatty lesions  Thymolipoma 
   Lipoma

       Visceral Space Common Less common 
 (middle mediastinum)  

 Vascular lesions  Vascular ring, pulmonary sling,  Pseudoaneurysm 
  aneurysm   
 
 Lymph node enlargement  Benign:  Infection  Malignant: Primary or secondary 

 Foregut duplication cyst  Bronchogenic cyst 
  Esophageal duplication cyst
  Neuroenteric cyst  
 
 Paravertebral Space  Common Less common 
 (posterior mediastinum)  

 Sympathetic ganglia tumor  Neuroblastoma 
  Ganglioneuroma  
  Ganglioneuroblastoma 

 Peripheral nerve sheath tumor    Schwannoma
	 	 	 Neurofibroma	
   Malignant peripheral nerve sheath tumor 
 
 Non neurogenic tumors  Lymph node enlargement  Extramedullary hematopoiesis
  Vascular malformation or aneurysm  Small round blue cell malignancies
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thymus is the lack of mass effect on 
the adjacent vascular structures or air-
way.10,11 On contrast-enhanced CT, it 
should also demonstrate uniform en-
hancement. If any uncertainty remains 
on radiography, sonographic evaluation 
of the thymus can be helpful in avoiding 
misdiagnosis or additional unnecessary 
imaging (Figure 5).12 A normal thymus 
on ultrasound should appear homoge-
nous, well-defined with internal echo-
genic strands and remain hypoechoic 
relative to the thyroid gland (Figure 
5C).13 Change in shape during respira-
tory cycle may also help identify the nor-
mal thymus, as the tissue is pliable and 
molds to surrounding structures.14 When 
the thymus extends into the lower neck 

or retrocaval region, its texture should be 
identical to that of the normal thymus lo-
cated in the anterior mediastinum.

Thymic hyperplasia 
In general there are two types of thy-

mic hyperplasia: true thymic hyperpla-
sia and lymphoid thymic hyperplasia. 

In true thymic hyperplasia, the weight 
and size of the thymus is increased for 
the patient’s age and there is an increased 
number of constituent cells in the thymus. 
True thymic hyperplasia can occur in 
some conditions, such as recovery from 
thermal burns, post-surgery, cessation 
of orally administered corticosteroids 
and following chemotherapy for treat-
ment of malignant lesions (Figure 6).15 

Familiarity with its imaging features is 
important when evaluating follow-up 
imaging in cancer patients with a history 
of recent chemotherapy. Thymic hyper-
plasia can occur any time between 1 and 
12 months following chemotherapy. In 
thymic hyperplasia, the thymus is usually 
homogenous, triangular or trapezoidal in 
shape, well-circumscribed and demon-
strates mild homogeneous enhancement 
after intravenous contrast administra-
tion. A hyperplastic thymus may cause 
mild displacement of adjacent vessels or 
grow around vessels but should not cause 
vessel obstruction.15 Fluorine-18-fluoro-
deoxy-glucose (FDG) uptake in positron 
emission tomography (PET) CT evalu-
ation of the hyperplastic thymus after 

A B C

FIGURE 3. Different shapes of a normal thymus. (A) Thymic wave sign (arrow heads); impression of the costocondral cartilages on thymus 
gland. (B) Thymic sail sign (arrow); impression of minor fissure on thymus gland. (C) Prominent but normal thymus. 

A B

FIGURE 4. Normal variations of thymus gland. (A) Coronal reformatted CT image of the chest using intravenous contrast in a 9-year-old boy 
demonstrating superior extension of a normal thymus in to the lower neck (arrow). B; Axial CT image of the chest using intravenous contrast in a 
6-month-old female demonstrating retrocaval extension of the normal thymus. SVC: Superior vena cava, T: Thymus
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A B C

FIGURE 5. (A) Frontal chest radiograph in a 2-month-old girl demonstrating abnormal mediastinal contour (arrows). (B) Ultrasound evaluation 
showed normal thymus gland and no mediastinal mass. Note the lack of compression by the thymus over adjacent vessels. (C)  Normal thymus 
gland in another neonate. A: Aorta. T: Thymus P: Pulmonary artery

A B

FIGURE 6. (A) Axial CT chest with contrast in a 16-year-old girl with neurofibromatosis type 1 and history of malignant peripheral nerve sheath 
tumor of the left thigh following 4 cycles of chemotherapy. Note interval enlargement of the thymus (arrow in A) after completion of chemother-
apy compared to pre- chemotherapy thymic size (arrow in B). 

A B C

FIGURE 7. Thymoma. Frontal radiograph of the chest demonstrating an incidental mediastinal mass pathologically later proven to be a thy-
moma in this 14-year-old boy with scoliosis on clinical exam. Note barely visualized calcification projected around the left hilar region (arrow). 
(B) Coronal reformatted chest CT with intravenous contrast demonstrates a large prevascular soft tissue mass with inhomogeneous enhance-
ment. Calcification in the left side of the mediastinum is seen. (C) Axial CT of the chest using intravenous contrast in the same patient. Note cal-
cification in the mass (arrow) in the left side of the prevascular space.
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chemotherapy for lymphoma treatment 
can be mild and diffuse with a maxi-
mum standard uptake value (SUVmax) 
of 2.6±0.9.16 

In lymphoid thymic hyperplasia, 
there is an increased number of germi-
nal centers and medullary lymphocytes. 
This entity can be seen in autoimmune 
conditions such as myasthenia gravis, 
thyrotoxicosis, systemic lupus ery-
thematosus, autoimmune hemolytic 
anemia, Hashimoto thyroiditis and 
Addison’s disease.15 It can also be as-
sociated with malignancy. In this type 
of hyperplasia, the thymic gland is not 
necessary larger, however there is an in-
crease number of the lymphoid follicles 
within the thymic gland. 

Thymoma 
Primary epithelial neoplasms arising 

from the thymus are extremely rare in 
the pediatric population and represent 
less than 1% of  mediastinal masses in 
this age group.17 Thymomas are divided 
into invasive and noninvasive subtypes 
and are generally associated with an 
unfavorable prognosis. Thymoma is 
commonly associated with immunolog-

ically-related diseases such as myasthe-
nia gravis, both in children and adults. 

On radiography, thymomas can pres-
ent as a mediastinal mass with or with-
out calcifications (Figure 7A). On CT 
imaging, (Figures 7B and 7C) thymoma 
appearance varies based on the stage of 
tumor; the more advanced or invasive 
thymomas tend to be large with irregu-
lar contour, intralesional calcification, 
necrosis and inhomogeneous enhance-
ment. This differs from stage 1 thymo-
mas which are usually smaller and more 
homogenous. Invasion into the adjacent 
structures and pleural dissemination are 
also features of more advanced disease.18

Thymic carcinoma 
Thymic carcinoma is extremely rare 

in children.19 It will present as a large, 
irregular mass with heterogeneous 
enhancement on CT and areas of cal-
cification, necrosis and invasion to ad-
jacent structures, similar to invasive 
thymoma.5,20  

Germ cell tumor 
The prevascular compartment is the 

most common location for an extra- 

gonadal germ cell tumor and accounts 
for 6-18% of mediastinal masses in 
children.21 Rarely, these tumors can 
arise from the paravertebral compart-
ment or the pericardium in the visceral 
compartment. Most of these tumors, 
approximately 80%, are benign. The 
most common pathologic subtype is the 
mature teratoma.14,22  Mature teratomas 
contain well-differentiated tissues from 
ectodermal, mesodermal, and endoder-
mal germ cell layers and any tissue type 
may be found within the tumor.

On conventional radiography, tera-
tomas appear as lobular anterior medi-
astinal masses with or without visible 
calcification (Figure 8A). On CT, com-
ponents of fat, fluid and calcifications 
are readily detected (Figures 8B). While 
more aggressive  imaging features such 
as the presence of an enhancing soft tis-
sue mass invasion to adjacent structures, 
inhomogenous enhancement, necrosis 
or  hemorrhage are suggestive of malig-
nancy, imaging differentiation between 
the benign mature and the malignant im-
mature teratoma is not always possible.14  
Other histologic sub-types of germ cell 
tumor are seminoma and nonseminoma 

A B

FIGURE 8. Mature teratoma. (A) Frontal radiograph in a 6-year-old girl presenting with chest pain. Note the abnormal mediastinal contour with 
pulmonary hilar vessels seen through the opacity (ie, hilum overlay sign, *) indicating either an anterior or posterior mediastinal mass. Areas of 
calcifications are faintly visualized (arrows). (B)  Axial CT chest using intravenous contrast demonstrates an inhomogenous prevascular mass 
with areas of fat (f), calcification (arrows) and fluid (fl). 
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tumors. On imaging, seminomas are 
usually large, lobular and homogenous 
solid soft tissues masses which can me-
tastasize to regional lymph nodes and 
bone. Nonseminoma germ cell tumors 
are heterogeneous with areas of necro-
sis and hemorrhage and invade adjacent 
structures (Figure 9).23 Differentiation 
based on imaging alone is not always 
possible. Evaluation of laboratory 
markers such as alpha fetoprotein and 
human chorionic gonadotropin can help 
in this regard. 

Lymphoma 
Lymphoma is the most common an-

terior mediastinal tumor in children, 
though less commonly can arise from 
the other mediastinal compartments. 
Both non Hodgkin lymphoma and Hod-
gkin lymphoma can occur in children 
with non-Hodgkin lymphoma more 
common.24,25 

On CT, lymphoma usually presents 
as a low attenuation prevascular com-
partment mass extending into different 
mediastinal compartments (Figure  10). 

Areas of necrosis and inhomogenous 
enhancement are possible. Calcifica-
tions are rare prior to treatment but may 
develop in the nodal mass or within 
discrete lymph nodes following treat-
ment.26  Since lymphoma may arise from 
or involve the thymus, it may be diffi-
cult to differentiate malignancy from an 
enlarged thymus on cross-sectional im-
aging. Lobular, bulky borders, hetero-
geneous attenuation or signal intensity, 
and displacement of adjacent structures 
are helpful to sort out a normal thymus 

FIGURE 9. Axial CT of the chest using intravenous contrast in a 4-year-
old boy demonstrates a prevascular mass, splaying the ascending aorta 
(A) and superior vena cava (S), in close contact to the vessels with  inho-
mogenous enhancing soft tissue ( *) . Patient had very high blood level 
of alpha feto protein. Tissue diagnosis was malignant endodermal sinus 
tumor.

FIGURE 10. T-cell lymphoblastic lymphoma. Axial CT of the chest 
using intravenous contrast demonstrates inhomogenous enhanc-
ing soft tissue mass in a 13-year-old boy involving prevascular 
and visceral spaces. Note the compression of the mass on the air-
way causing narrowing of the right main stem bronchus (arrow). 
This information should be conveyed to the team to avoid poten-
tially life-threatening vascular or airway compromise during biopsy 
planning or further imaging.

A B C

FIGURE 11. Thoracic aneurysm. (A) Abnormal mediastinal contour in a 13-year-old boy 
with history of Takayasu’s disease. (B) Coronal reformatted CT image with intravenous con-
trast shows large thoracic aorta aneurysm (arrow). (C) Three-dimensional volume rendering 
reconstruction of the thoracic aneurysm.
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from lymphomatous involvement of the 
thymus. 

Imaging is crucial in staging the dis-
ease, assessing for extra-nodal disease 
and evaluating for treatment response. 
Routine evaluation of the chest with CT 

should include a thorough search for 
pleural disease, enlarged mediastinal, 
hilar, pericardial or axillary lymph nodes 
and pulmonary involvement which may 
present with  pulmonary nodules, air 
space or interstitial opacities.27 

Anterior mediastinal masses and 
airway compromise 

When evaluating mediastinal masses 
and specifically an anterior medias-
tinal mass, close attention to the pa-
tency of the airway and mediastinal 
vascular structures is essential. Airway 
or vascular compression may be ex-
acerbated during anesthetic induction 
with the patient lying supine for im-
aging or biopsy purposes leading to 
a life-threatening emergency such as 
complete airway obstruction and car-
diovascular collapse (Figure 10).28,29  
If the radiologist suspects severe air-
way or vascular compromise, suggest-
ing an ultrasound-guided approach to 
biopsy with the patient in an upright 
or semi-upright position or diagnostic 
imaging in the prone or lateral position 
may be safer.  

Prevascular compartment  
cystic lesions

Thymic cysts and lymphatic malfor-
mations can present as cystic masses 
in the mediastinum. Thymic cysts are 
either congenital or acquired. Lym-
phatic malformations can occur in any 
part of the mediastinum and are char-
acterized on cross-sectional imaging as 
a trans-spatial fluid attenuation or fluid 

FIGURE 12. Bronchogenic cyst in a 5-year-old boy. Coronal refor-
matted CT with intravenous contrast demonstrates a cystic lesion (*) 
in the subcarinal area. 

FIGURE 13. Foregut (esophageal) duplication cyst. Axial CT with intra-
venous contrast demonstrates a cystic lesion (*) adjacent to the esopha-
gus (E) in a 2-month-old boy who had an abnormal prenatal ultrasound. 

FIGURE 14. Axial CT with intravenous contrast in a 16-year-old boy who had tuberculosis 
infection demonstrates a mass *(ie, enlarged lymph node) in the visceral space which has 
a low attenuation center (arrow) and a focus of calcification (arrow head), imaging features 
which are typical for abnormal lymph nodes in tuberculosis infection.
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signal single or multiloculated mass with 
only peripheral and septal enhancement. 

Visceral compartment (middle 
mediastinum) 

The normal structures in the visceral 
compartment are the heart, aorta, in-
trapericardial pulmonary arteries, pul-
monary veins, trachea, esophagus and 
mediastinal and hilar lymph nodes. 

In general the pathologies within the 
visceral compartment are divided into 
three main groups:

1. Vascular abnormalities (aortic an-
eurysm, vascular ring, pseudoan-
eurysm, etc.)

2. Congenital lesions arising from 
embryonic primitive foregut

3. Lymph node enlargement 

Vascular abnormalities 
It is very important to exclude the 

possibility of vascular lesions for any 
mediastinal abnormality detected on 
radiograph. Knowledge of medical his-
tory, predisposing conditions such as 
trauma or vasculopathy (Figure  11), 

any prior cardiovascular surgery, and a 
high degree of suspicion for a vascular 
abnormality will help arrive at a correct 
diagnosis. 

Foregut duplication cysts 
Foregut duplication cysts include 

bronchogenic, esophageal and neu-
roenteric cysts, all arising from the 
embryonic primitive foregut. Differen-
tiating the type of foregut duplication 
cyst is not always possible with imaging 
and is generally a histologic diagnosis, 
except for neuroenteric cysts arising 
from the paravertebral compartment. 
These generally demonstrate extension 
into the spinal canal with associated 
congenital vertebral abnormality or os-
seous defect of spine.20 

Bronchogenic cysts are typically lo-
cated in the precarinal and subcarinal 
regions (Figure 12) but may occur in 
any part of the mediastinum and even 
be intrapulmonary (20%). Esophageal 
duplication cysts are usually close to 
the esophagus (Figure 13). About 50% 
of foregut duplication cysts will demon-

strate features of simple cysts on imag-
ing, those being water attenuation on 
CT or fluid signal on MRI with only 
thin peripheral enhancement, however 
in the setting of intralesional hemor-
rhage or infection, complex internal 
fluid or increased CT attenuation values 
can be seen. 

Lymph node enlargement 
Lymph node enlargement is common 

in children and usually non-specific on 
all imaging modalities. Infectious (Fig-
ure 14) and inflammatory etiologies are 
more common but malignant etiologies 
such as lymphoma or metastatic disease 
can appear similarly.

Paravertebral compartment 
(Posterior mediastinum) 

Normal structures in the paraverte-
bral compartment are neurogenic tis-
sue, paravertebral fat and lymph nodes. 
Most  masses in this compartment are 
neurogenic in origin (85-90 %).30  In 
routine practice, evaluation of chest 
and abdomen radiographs in children 

FIGURE 15. (A) Frontal chest radiograph 
in a new born girl with respiratory distress. 
Note widening of the intercostal spaces 
on the left along with narrowing of the left 
sided ribs (arrow) and displacement of the 
umbilical lines to the right due to a large 
posterior mediastinal mass. B, Axial CT 
image of the chest demonstrates large 
enhancing left paravertebral space mass 
with areas of calcification (arrow). Sagittal 
STIR (C), sagittal T1-weighted image (D), 
and  axial T2-weighted image (E) better 
demonstrates the extension to the spinal 
canal (arrow) in this case of congenital 
neuroblastoma.

A

D

B

E

C
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should include close inspection of the 
paraspinal lines for widening or loss of 
definition, evaluation for rib destruc-
tion or intercostal space widening. Oc-
casionally a paravertebral mass will be 
picked up by an astute radiologist on 
first line radiographs (Figure 15) in an 
asymptomatic patient or a patient with 
nonspecific symptoms. 

Neurogenic tumors are divided into 
sympathetic ganglia tumors, peripheral 
nerve sheath tumors, and paragangli-
omas. Other paravertebral masses are 
less common but include vascular ab-
normalities (Figure 16), small round 
blue cell malignancies (Ewing’s sar-
coma, lymphoma and rhabdomyosar-
coma), extramedullary hematopoiesis, 
and lipomatosis. 

Sympathetic ganglia tumors
These tumors arise from primordial 

neural crest cells that form the sympa-
thetic nervous system  and include neu-
roblastoma, ganglioneuroblastoma and 
ganglioneuroma.31 Neuroblastoma and 
ganglioneuroblastoma are malignant 
and ganglioneuroma is a benign tumor. 
On imaging, these lesions are mostly 
indistinguishable though a few features 
or demographics may be helpful. Neu-
roblastoma is more frequent in children 
younger than 3 years of age and may 

arise from the mediastinum or abdomen 
whereas ganglioneuroblastoma is more 
common in adolescents, tends to appear 
less aggressive, and often presents as an 
asymptomatic mass in the chest,30-32 

MRI should be performed in any pa-
tient with a suspected neurogenic para-
vertebral tumor. The extent of disease 
and invasion into the spinal canal is bet-
ter evaluated with MRI because of its 
superior tissue contrast. 

Neuroblastoma is the third-most 
common malignancy in children after 
leukemia and central nervous system 
tumors.31 The median age at diagnosis 
is 22 months. Neuroblastoma can arise 
from sympathetic ganglion cells any-
where in the body and the most com-
mon locations are the adrenal medulla 
(35%), extra-adrenal retroperitoneum 
(30%–35%), posterior mediastinum 
(20%) and less commonly, the neck and 
pelvis.33

Calcifications are seen in at least 
30% of neuroblastomas on plain ra-
diography and 80%–90% on CT.31,34  
Posterior mediastinal neuroblastoma 
may cause splaying or erosion of adja-
cent ribs, pedicle erosion on radiograph 
(Figure 16) or intraspinal extension on 
cross-sectional imaging. These features 
help to recognize the origin of the mass 
from the paravertebral compartment. 

On MRI, neuroblastoma (Figure 17) 
and ganglioneuroblastoma (Figure 18) 
are typically heterogeneous, relatively 
low signal intensity on T1-weighted 
images and high signal intensity on 
T2-weighted images with variable en-
hancement. Calcification may be dif-
ficult to detect on MRI but sometimes 
can be seen as areas of signal void. 

Scintigraphic evaluation of neuro-
blastoma and ganglioneuroblastoma is 
performed for identification of the pri-
mary tumor to evaluate for metastatic 
disease and for post-treatment surveil-
lance, usually with a catecholamine an-
alog (metaiodobenzylguanidine labeled 
to iodine-123, referred to as MIBG). It 
is important to note that approximately 
10% of neuroblastomas do not accumu-
late ¹²³I-MIBG.35

Ganglioneuroma occurs in older pa-
tients with a median age at diagnosis 
of 7 years with slight female predomi-
nance.36 The most common location for 
a ganglioneuroma is the posterior me-
diastinum. Ganglioneuroma most often 
is asymptomatic but sometimes causes 
local mass effect and patients may pres-
ent with a cough, abdominal pain, or 
dyspnea.36 

At noncontract CT, a ganglioneu-
roma is of low attenuation and ho-
mogeneous and demonstrates mild to 

A B

FIGURE 16. (A) Frontal radiograph in a 20-month-old female with history of umbilical arterial line placement and line infection in the neonatal 
period. Note the bilateral bulging paraspinal lines (arrow heads) and focus of curvilinear calcification on the left (arrow). (B) Coronal reformatted 
CT angiography of the chest demonstrates a descending aortic aneurysm, i.e. mycotic aneurysm resulting from line infection (*) .
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moderate homogenous or even hetero-
geneous enhancement (Figure 19). Cal-
cifications are seen in about 42%–60% 
of ganglioneuromas.37,38

On MRI, ganglioneuroma is low sig-
nal intensity on T1-weighted sequences 
and heterogeneous high signal intensity 
on T2-weighted sequences secondary 
to a combination of myxoid material 
and relatively low amounts of ganglion 
cells.38 Gadolinium enhancement varies 

from mild (early) to marked delayed en-
hancement with contrast accumulation 
over time.38 According to Geoerger B et 
al,¹²³I-MIBG  is positive in only 57% of  
ganglioneuromas.36

Peripheral nerve sheath tumors
Tumors arising from peripheral 

nerves in the thoracic region (such 
as neurofibroma and neurofibrosar-
coma) or from the nerve sheath (such 

as schwannoma) can occur in children 
but with less frequency compared to 
ganglion cell tumors and certainly less 
common compared to adults. On chest 
radiograph these tumors are seen as 
smooth and well defined soft tissue 
opacities in the paravertebral region 
which may cause rib remodeling, rib 
splaying, neural foramina enlarge-
ment or scalloping of posterior verte-
bral bodies. On CT, these tumors are 

A

C

B

D

FIGURE 17. Neuroblastoma. (A) Abnormal mediastinal contour on a frontal chest radiograph with widening of an intercostal space (*) and impres-
sion on the trachea ( >) due to a posterior mediastinal mass extending to the middle mediastinum in a 2-year-old boy presenting with chest and 
back pain. (B) Axial CT of the chest with intravenous contrast shows a large inhomogenous enhancing soft tissue mass extending to the spinal 
canal (arrow) with some areas of calcification ( *). (C) T2-weighted axial MR image better demonstrates the extension of the mass to the spinal 
canal (arrow). D. Note the low signal intensity on the T1-weighted image of the vertebral bodies (*) consistent with osseous metastases.
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usually smooth, round or oval in shape, 
homogenous in attenuation and iso or 
hypoenhancing compared to the chest 
wall musculature on contrast-enhanced 
imaging. The schwannomas, especially 
the larger ones, can be heterogeneous 
in appearance.39 On MRI, peripheral 
nerve and nerve sheath tumors are  

usually hypo- or iso-intense compared to 
chest wall musculature on T1-weighted 
sequences. On T2-weighted sequences, 
neurofibromas shows increased periph-
eral T2 signal intensity with central low 
signal, resulting in a “target” appear-
ance (Figure 20). Schwannomas tend to 
demonstrate more inhomogeneous high 

T2-weighted signal. These tumors show 
avid contrast-enhancement. 

Malignant nerve sheath tumors arise 
in patients with or without associated 
neurofibromatosis. About 8-10% of 
patients with neurofibromatosis type 
1 will have a neurofibroma which un-
dergoes malignant transformation40,41. 

BA B

FIGURE 18. Ganglioneuroblastoma. Frontal chest radiograph in a 9-year-old boy demonstrates an abnormal mediastinal contour with soft tis-
sue opacity extending above the clavicular shadow (*: cervicothoracic sign) indicating a posterior mediastinal mass. (B) T1-weighted post con-
trast MR image with fat saturation demonstrates heterogeneous enhancement of the lesion extending to the spinal canal( arrow) and extending 
to the visceral space causing narrowing of the airway (*) . 

FIGURE 19. Ganglioneuroma. Axial CT of chest using intra-
venous contrast in a 6-year-old girl demonstrates a paraver-
tebral enhancing mass (*) with area of calcification (arrow).

FIGURE 20. (A) Axial T2-weighted image with fat saturation demonstrating 
numerous T2W hyperintense posterior mediastinal tubular masses growing 
along the exiting thoracic spine nerve roots consistent with neurofibromas in 
this 17-year-old boy with Neurofibromatosis type 1. Some of these masses 
demonstrate the characteristic central low signal intensity giving the so-called 
“target” appearance (arrow). Dark central signal represents the more fibro-
collagenous tissue whereas the brighter T2W periphery signifies the higher 
peripheral cellular content. (B) Coronal T2-weighted image with fat saturation 
demonstrating the same (arrows).
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Imaging clues to the presence of ma-
lignancy include rapid enlargement of 
the mass, heterogeneous enhancement 
or central necrosis, perilesional edema 
and intratumoral cysts.42 Pleural effu-
sion or pulmonary metastases are also  
described as features of malignant 
transformation.41-43

Conclusion
Using a compartmental approach to 

evaluating a mediastinal mass on both 
radiographs and cross-sectional imaging 
allows for a comprehensive differential 
diagnosis by the radiologist. This review 
paper discusses the use of the new ITMG 
mediastinal compartment classification 
system and how it can be applied to di-
agnosing a mediastinal mass in children. 
When approaching a mediastinal abnor-
mality in a child, awareness of normal 
structures that may mimic a mass, such 
as the thymus, and knowledge of medi-
astinal masses that are more common in 
children, such as neuroblastoma, lym-
phoma, congenital foregut duplication 
cysts and congenital vascular abnormal-
ities will be helpful.
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