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Introduction

The mediastinum is compartmentalized into four—the 
anterior, middle, posterior and superior, each having its own 
components (1). Also, the different mediastinal lesions vary in 
the tumor biology with respect to the age of presentation (2). 
The mesenchymal tumors form only 2% of all mediastinal 
neoplasms (3), however, along with the cysts, they form the 
major component of mediastinal tumors in the children 
and adolescents (2). Tumors of the posterior mediastinum 
comprise of 40% of all childhood mesenchymal tumors of 
the mediastinum most of which are of neurogenic origin (4).  
Among the mesenchymal tumors, benign lesions form 
the major bulk of which the lipomas and lymphangiomas 
predominate in the paediatric age group (2).

Mesenchymal tumors of the adipocytic lineage

The various entities encompassing this category include 
the benign entities comprising of the lipomas and the 
lipoblastomas and the malignant counterpart namely 
liposarcomas. Of these, the lipomas can occur at any age 
and may involve any part of the mediastinum (Figure 1A). 

The lipoblastomas are exclusively the tumors of infancy 
and is rarely seen beyond 3 years of age (5,6). They are 
locally invasive and are prone to local recurrence but do not 
metastasize. They are known to occur in the extremities 
and the axillary and supraclavicular regions. A mediastinal 
location is extremely rare among the lipoblastomas  
(Figure 1B) (7). Even though benign, lipoblastomas are 
known to recur and may involve the spinal canal at times (8).  
Among the malignant tumors, mediastinal origin is found 
in only 11% of all childhood liposarcomas (5) which may 
be associated with the Li-Fraumeni syndrome (9). Most 
of them are of the myxoid liposarcoma (9) and may also 
arise within the thymus gland (Figure 1C). Even though 
all described histopathological variants of liposarcomas 
has been described in the mediastinum, the pleomorphic 
myxoid liposarcoma variant has been seen to have a 
predilection for the younger age group of 13–20 years (8).  
Histopathologically, besides the conventional areas of 
low grade myxoid liposarcoma, areas with pleomorphic 
lipoblasts with increased mitotic activity are present. These 
tumors do not possess the characteristic translocations and 
tend to have an aggressive clinical course, nevertheless 
surgical resection remains the treatment of choice. The 
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liposarcomas in children have to be distinguished from 
lipoblastomatosis which mostly occurs before the age of 
two years whereas liposarcomas are not seen in children less 
than 3 years (10). Microscopically, benign lipoblastomatosis, 
especially the diffuse type closely resemble myxoid 
liposarcoma (Figure 1D). Both of them have a prominent 
plexiform vascular network with interspersed lipoblasts. 
The lipoblastomatosis have small lobules of adipocytes in 
different stages of maturation. However, there is absence 
of mitotic activity, bizarre or giant cells and no mucoid 
or microcystic appearance, features which are frequently 
present in myxoid liposarcoma (Figure 1E) (10).

Tumors of smooth/skeletal muscle origin

The tumors of smooth muscle origin comprise of 
leiomyoma and leiomyosarcoma (Figure 1F) which are 
extremely rare in the paediatric age group. The skeletal 
muscle tumors in the mediastinum include rhabdomyoma, 
rhabdomyosarcoma, rhabdomyosarcoma as a component 

of Triton tumor or as a somatic-type malignancy in germ 
cell tumours. Of these the rhabdomyomas are benign 
lesions thought to be hamartomas arising from the heart in 
children with tuberous sclerosis (11). These are extremely 
rare in the mediastinum occurring almost exclusively in 
children. Primary mediastinal rhabdomyosarcomas (Figure 
1G) are very rare and are usually found as part of the 
heterologous component of the other lesions (3,11). These 
tumors occur across all paediatric age groups and are usually 
asymptomatic. They commonly originate from the pleura 
or the diaphragm. Complete surgical resection without any 
residual disease is associated with good prognosis. However, 
achievement of negative margins may be difficult especially 
in tumors encasing vital organs (5).

Tumors of cartilage origin

Extraskeletal mesenchymal chondrosarcomas form 
a common entity of this subgroup in the posterior 
mediastinum of the children between 11–20 years 
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Figure 1 Tumors of adipocytic, smooth/skeletal muscle and cartilaginous lineage. (A) Case of lipoma showing benign adipocytes in lobules. 
There are no lipoblasts (hematoxylin and eosin stain ×40); (B) case of lipoblastoma showing abundant myxoid stroma with embedded 
lipoblasts and benign adipocytes. There is no chicken-wire capillary network (hematoxylin and eosin stain ×40); (C) case of myxoid 
liposarcoma showing abundant myxoid stroma with traversing chicken-wire capillary network (hematoxylin and eosin stain ×20). There are 
scattered lipoblasts with large pleomorphic nuclei; (D) a case of leiomyosarcoma showing fascicular arrangement of spindle cells exhibiting 
pleomorphic cigar shaped nuclei and moderate amount of eosinophilic cytoplasm. There were mitotic figures (hematoxylin and eosin stain 
×20); (E) a case of embryonal rhabdomyosarcoma showing malignant round cells in nesting pattern (hematoxylin and eosin stain ×20); (F) 
these cells showed diffuse positivity for desmin (IHC desmin ×20); (G) variable positivity for myogenin (IHC myogenin ×20); (H) a case 
of extraskeletal mesenchymal chondrosarcoma showing undifferentiated malignant round to spindle shaped cells admixed with lobules of 
hyaline cartilage (hematoxylin and eosin stain ×40).
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of age.  Radiology reveals  a  soft  t issue mass with 
punctate calcification with a differential diagnosis of  
neuroblastoma (5). Histologically these tumors are biphasic 
comprising of mature and immature cartilaginous elements 
and spindle cell population (Figure 1H). Nevertheless it has 
to be differentiated from a myriad of differentials including 
hemangiopericytoma, solitary fibrous tumor, monophasic 
synovial sarcoma and myxoid liposarcoma (12).

Tumors of neurogenic origin

Neurogenic tumors, especially the malignant ones 
predominate in the paediatric age group (13,14). The tumors 
in this category comprise of those of schwannian derivation 
which are common in adults and from the autonomic 
nervous system which predominate in the children (11). 
Tumors originating from the sympathetic nervous system 
are usually paraspinal in location with erosion into the ribs 
and the spinal column. The postero-superior mediastinum 
houses the infiltrative neuroblastomas which are commonly 
seen in children less than 5 years of age and have poor 
prognosis (Figure 2A) (4). Children with this tumor are 
symptomatic with presence of fever, cough, vomiting, 
diarrhoea and other paraneoplastic symptoms (14).  
When found in adults, they are usually of thymic origin. 
The neuroblastomas are associated with MYCN gene 
amplifications and mutations of ALK, PHOX2B, and 
ATRX have also been described. They have also shown 
in addition expression of neuron-specific enolase (NSE) 
and GATA3 (3). The other neurogenic lesions of the 
peripheral nerves such as the schwannomas, neurofibromas 
and ganglioneuromas (Figure 2B) occur in older children. 
The tumors of neuroectodermal origin have also been 
reported in the mediastinum of which the rare entity of 
melanotic neuroectodermal tumor of infancy is found in the 
paediatric age group. They are usually located in the jaws 
and case reports of mediastinal location exist. These tumors 
histologically comprise of biphasic population of small cells 
which are immunoreactive for neuronal/neuroendocrine 
(synaptophysin and chromogranin) and the larger cells 
which show immunoreactivity for EMA, cytokeratin and 
HMB45 (11).

Tumors of fibroblastic/myofibroblastic origin

Tumors of fibroblastic/myofibroblastic origin generally 
have a predilection for the skin and superficial soft 
tissues and are very rare in the mediastinal location. 

Of the few cases which occur in the mediastinum, the 
aggressive fibromatosis (Figure 2C,D) is seen in the 
younger population and has a female preponderance (8).  
Similarly, the inflammatory myofibroblastic tumor is 
seen in children with a female preponderance in the 
mediastinal ones (Figure 2E,F). Histologically they are 
composed of myofibroblasts with admixed inflammatory 
infiltrate comprising of lymphocytes, plasma cells and 
eosinophils and may exhibit anaplastic lymphoma kinase 
(ALK) gene rearrangement. Such tumors are surgically 
resected and may be amenable to targeted therapy for 
ALK rearrangement, although the benefits of this therapy 
has not been proven for the mediastinal lesions (8). The 
extrapleural solitary fibrous tumor, rarely seen in children, 
behave more aggressively than their counterparts in the 
extremities (9).

Tumors of vascular origin

The benign or intermediate-grade tumors of vascular origin 
comprise of the hemangiomas, lymphangiomas and the 
hemangioendotheliomas. The hemangiomas have an equal 
distribution among the paediatric and adult population 
and up to 50% of these cases are asymptomatic. The 
lymphangiomas are common in the paediatric age group and 
very rare in the adults. They are generally malformations 
of the lymphatic channels with large lesions presenting 
as dyspnoea. They are curable after surgical resection 
with very few recurrences (11). Among the intermediate-
grade tumors, the Kaposiform Hemangioendothelioma  
(Figure 3A) is almost exclusively seen in the infants (11).  
They are often associated with thrombocytopenic 
consumptive coagulopathy which is the cause of its fatal 
outcome. Histologically they mimic their soft tissue 
counterparts and are Human Herpes Virus-8 negative.

Hemangiopericytomas (HPC) which are tumors of 
pericytic origin are also rare tumors seen in children 
forming <10% of all reported cases. It usually arises 
in the head and neck region, lower extremities or the 
retroperitoneum and its location in the mediastinum is rare. 
They may be asymptomatic or may present with symptoms 
of mass effect. The paediatric HPC may be clinically 
distinguished into two subtypes namely, infantile type (seen 
in children <1 year of age) or the adult type (children older 
than 1 year). The treatment for both the subtypes differ 
as the infantile type may regress with surgical therapy 
alone and even chemosensitive whereas the adult type is 
considered to have poorer prognosis (15).
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Figure 2 Tumors of neurogenic and fibroblastic/myofibroblastic origin. (A) Case of a mediastinal differentiating neuroblastoma showing 
malignant round cells embedded in fibrillary stroma (hematoxylin and eosin stain ×10); (B) case of ganglioneuroma showing extensive 
Schwannian stroma with embedded ganglion cells along with monomorphic round to spindle cells. There are no neuroblastic elements 
(hematoxylin and eosin stain ×10); (C) case of fibromatosis showing monomorphic spindle cells in collagenous stroma with interlacing 
fascicular pattern of arrangement (hematoxylin and eosin stain ×20); (D) there is nuclear positivity of beta catenin (IHC beta catenin ×20); (E) 
case of inflammatory myofibroblastic tumor showing spindle cells in haphazard pattern admixed with inflammatory cells rich in plasma cells 
with lymphocytes and eosinophils. Cells show abundant cytoplasm with morphology of myofibroblasts (hematoxylin and eosin stain ×10); (F) 
these spindle cell population show positivity for Anaplastic Lymphoma Kinase (ALK-1) (IHC ALK-1 ×20).

Tumors of uncertain origin/small round cell tumors

The Ewings sarcoma, also known as the Askin tumor if 
it arises from the chest wall, is rare in the mediastinum. 
However, it is the commonest round cell neoplasm 
among the paediatric age group in this location. The 

primary mediastinal extraskeletal Ewings sarcoma are 
rare and warrant an exclusion of a vertebral or chest wall 
origin before labelling them as such (11). Similar to its 
counterparts in the other locations, demonstration of the 
translocation involving the EWSR1 gene is necessary for its 
confirmation (3). The differential diagnosis of this lesion 
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Figure 3 Vascular tumors and those of uncertain origin. (A) Case of Kaposiform hemangioendothelioma showing canon ball arrangement 
of spindle cells with ill formed slit like vascular channel containing few red blood cells. Cells are monomorphic and showed positivity for 
vascular markers (hematoxylin and eosin stain ×10); (B) case of Ewing’s sarcoma showing undifferentiated malignant round cells with scanty 
cytoplasm. These cells exhibit nuclear positivity for FLI1 and were negative for CD45, TdT, CD3 and CD20 (hematoxylin and eosin 
stain ×10); (C) case of monophasic synovial sarcoma showing spindle cells arranged in short fascicles with moderate pleomorphism, coarse 
chromatin and scanty cytoplasm (hematoxylin and eosin stain ×10); (D) these cells were showing diffuse positivity for epithelial membrane 
antigen (EMA) (IHC EMA ×10).

is broad and includes Ewings sarcoma (Figure 3B) with 
variant translocations, synovial sarcomas and other small 
blue round cell tumours especially the T lymphoblastic 
lymphomas, both of which show CD99 positivity (11). The 
other immunohistochemical markers for lymphoma and 
the absence of the characteristic EWSR translocation of 
Ewing’s help in the differentiation between the two. The 
other paediatric tumors falling into this category include 
few cases of synovial sarcoma and case reports of epithelioid 
sarcoma (11). The synovial sarcomas (Figure 3C,D) are 
predominantly located in the anterior mediastinum and are 
associated with the similar characteristic translocation as 
found in their soft tissue counterparts.

Conclusions

Mesenchymal tumors of the mediastinum are rare 

neoplasms and their incidence in the paediatric population 
is even rarer except some which are exclusively seen in this 
age group. The primary treatment modality for all these 
neoplasms is surgical resection. A complete resection is 
potentially curative for most neoplasms. However, the 
complexities of the mediastinal anatomy make complete 
resection difficult at times with residual disease post-surgery 
leading to recurrences. Few lesions are also amenable to 
chemo and radiotherapy. This review was aimed to bring 
together a comprehensive collection of a rare group of 
mediastinal lesions.
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