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Histiocytic and dendritic cell lesions of the mediastinum 
can pose significant diagnostic challenges, because often 
these lesions consist of a complex admixture of cell types, 
only a subset of which are truly neoplastic. Particularly 
in small biopsies, the true nature of the lesion can be 
difficult to discern, given that the neoplastic cells can be 
few and far between. To break down this difficult group 
of lesions, we conceptually divide them into two broad 
categories. First, one can consider those entities in which 
histiocytic or dendritic cells are neoplastic, and themselves 
contain clonal genetic abnormalities leading to their 
autonomous proliferation. Due to the inherently social 
nature of histiocytic and dendritic cells, it is not surprising 
that neoplasms composed of them often attract brisk non-
neoplastic inflammatory infiltrates; this phenomenon leads 
to distinctive morphologic patterns that can be readily 
recognized and used to narrow the differential diagnosis. 

This group of tumors includes Langerhans cell histiocytosis 
(LCH), Rosai-Dorfman disease (RDD), and follicular 
dendritic cell sarcoma (FDCS). While each has consistent 
morphologic features, a targeted immunohistochemical 
panel can also reliably separate these entities and confirm 
the diagnosis.

The second group encompasses lesions that are 
quantitatively rich in histiocytic or dendritic cells, but these 
cells are non-neoplastic bystanders; these neoplasms are 
driven by clonal cells of non-histiocytic or dendritic cell 
lineage, which attract large numbers of benign histiocytic 
and/or dendritic cells. This second group includes B and 
T cell lymphoma, carcinoma, sarcoma, mesothelioma, and 
germ cell tumors, and constitutes a critical checklist of 
potentially deceptive entities which must be systemically 
considered and excluded before diagnosing a lesion in the 
first category. The morphologic overlap between these 
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two groups of lesions can be extensive, and this difficulty is 
further compounded by profound differences in prognosis 
and therapy between many of these lesions. Lastly, histiocytic 
sarcoma (HS) is perhaps the most challenging diagnosis of all 
and straddles these two categories; some cases appear to arise de 
novo, whereas others seem to evolve or transdifferentiate from 
an underlying non-histiocytic neoplasm, and thus only acquire 
histiocytic differentiation secondarily. 

RDD

Prototypical examples of the intrinsic histiocytic neoplasms 
each exhibit quite characteristic morphology. Due to the 
inherent biologic properties of the antigen presenting 
cells they phenotypically resemble, these neoplasms have a 
striking ability to attract brisk, non-neoplastic inflammatory 
infiltrates, which can be exuberant enough to obscure or 
overshadow the neoplastic cells. However, in general, these 
inflammatory ‘smokescreens’ can actually be quite helpful 
morphologically, as they may be independently suggestive 
of the diagnosis even if the neoplastic cells themselves are 
not immediately obvious. Therefore, the first category 
of tumors can be subdivided by two essential parameters: 
not only by the morphology and immunophenotype of 
the neoplastic cells, but also by the lineage and quality of 
their associated non-neoplastic inflammatory infiltrates. 
RDD forms one end of the spectrum with the lesion 
quantitatively consisting predominantly of a non-
neoplastic infiltrate of hematolymphoid cells, which is 
intimately admixed with the neoplastic cells. This infiltrate 
is typically strikingly rich in lymphocytes and especially 
plasma cells (Figure 1). These brisk plasma-cell rich 
infiltrates can easily distract from the often subtle and 
singly distributed neoplastic cells, leading one to entertain 
a diagnosis of an inflammatory or lymphoproliferative 
disorder, or even IgG4 related disease. Bona fide examples 
of RDD can easily satisfy the quantitative criteria for 
IgG4 related disease if one focuses solely on the highest 
density of IgG4 expressing plasma cells. In fact, due to 
its unique ability to attract and concentrate plasma cells, 
the presence of an increase in IgG4+ plasma cells should 
actually independently raise the differential diagnosis of 
RDD, and it is prudent to perform an S100 stain before 
suggesting the diagnosis of IgG4 related disease. Similar 
issues apply to inflammatory myofibroblastic tumor (IMT) 
as well as the inflammatory variant of well-differentiated 
liposarcoma, which also certainly enter into the differential 
diagnosis of RDD, and the appropriate studies should 

be performed in the appropriate morphologic context; 
overexpression or amplification of MDM2 would be in 
keeping with well-differentiated liposarcoma, whereas 
confirmation of a myofibroblastic phenotype with evidence 
of fusions involving tyrosine kinases such as ALK would 
be indicative of IMT. Finally, it is certainly reasonable to 
consider and exclude lymphoma or a plasma cell neoplasm 
in these situations, particularly given that focal areas 
morphologically identical to RDD have been observed in 
association with true lymphoproliferative disorders (1). 
Thus, in the biopsy setting, no matter how characteristic 
the morphology, one should maintain a high threshold for 
making a definite diagnosis of RDD, particularly if there 
is clinical suspicion for a lymphoproliferative disorder. 
Although others have been reported, it is useful to note that 
the most common lesions reported to harbor RDD-like 
proliferations in the aforementioned study were nodular 
lymphocyte predominant Hodgkin lymphoma (NLPHL) 
and classical Hodgkin lymphoma; thus particular care 
should be taken to consider and exclude these in the setting 
of morphology suggestive of RDD.  

Therefore, from a practical standpoint, one could 
consider a definitive diagnosis of RDD on a needle biopsy 
just as potentially treacherous as rendering a diagnosis of 
classical Hodgkin lymphoma; the list of mimickers is long, 
and the implications of a misdiagnosis are potentially high. 
Therefore, a low threshold for performing the relevant 
studies to pursue these differential diagnoses, and/or 
requesting additional tissue if needed is of the essence. From 
an immunohistochemical standpoint, S100 positivity is a 
hallmark of RDD, and is essentially diagnostic when coupled 
with the classic cytomorphology of large histiocytoid cells 
with voluminous cytoplasm, nearly perfectly round nuclei 
with vesicular chromatin, and prominent centrally placed 
nucleoli. Emperipolesis, an intimate embrace between the 
intact cytoplasmic compartments of the lesional histiocytes 
and admixed inflammatory cells, is also a classic finding, 
which is often highlighted by the S100 stain as a negative 
image within the positive cytoplasm of the lesional cells.  

The etiology of RDD was a matter of long-standing 
debate until a groundbreaking study that identified mutually 
exclusive mutations in the mitogen-activated protein kinase 
(MAPK) pathway; this work established the neoplastic 
nature of RDD and paved the way for targeted therapies 
via selective inhibition of this ubiquitously dysregulated 
kinase cascade (2). Subsequent work has shown that RDD 
cells express nuclear cyclinD1, which appears to correlate 
with their underlying genetically deranged MAPK 
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pathway (3). CyclinD1 expression is certainly not specific 
to RDD, but like S100, is not usually brightly expressed 
by benign histiocytes, and, particularly in small biopsies, 
can highlight subtle emperipolesis nicely. Importantly, 
some pathologists may harbor a specific picture of the 

morphology of RDD similar to that of the original classic 
description of the entity, which clinically manifested 
as massive cervical adenopathy in young African men 
(4,5). Classic cases of nodal RDD feature a characteristic 
architecture, with patent sinuses distended to such an extent 

Figure 1 RDD. (A) Classic low power appearance of nodal RDD with a thickened capsule and a serpiginous anastomosing network 
of expanded sinuses distended by large histiocytes with abundant eosinophilic cytoplasm (H&E stain, 25× magnification). (B) Higher 
magnification (400×) shows prototypical emperipolesis, with small inflammatory cells appearing superimposed upon the cytoplasm of 
voluminous histiocytes with large vesicular nuclei and prominent central nucleoli. (C) Same case with transition to distinct morphology of 
extranodal RDD with areas of marked sclerosis alternating with more cellular, paler areas (H&E stain, 100× magnification). (D) Typical 
sclerotic areas of extranodal RDD consist of large numbers of plasma cells with rare interspersed RDD histiocytes, which could easily be 
overlooked on a small biopsy (H&E stain, 400× magnification). (E) Looser areas of extranodal RDD with dense lymphoplasmacytic infiltrate 
with interspersed RDD histiocytes (H&E stain, 400× magnification). RDD, Rosai-Dorfman disease. 
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that a serpiginous, anastomosing network of pale areas, 
together with lamellated thickening of the nodal capsule, 
are readily recognizable at low magnification.  However, 
the clinical and morphological spectrum of RDD have 
expanded significantly since the original description, with 
nodal and extranodal cases being reported at essentially any 
anatomic site. Further, the morphology of extranodal RDD 
is somewhat distinct from the classic nodal sinus pattern, 
with collagenous fibrosis, exuberant lymphoplasmacytic 
infiltrates, and spindling of the neoplastic cells representing 
a significant departure compared to nodal cases. It is these 
cases where a low threshold for S100 and/or cyclin D1 
staining, and even molecular analysis in search of MAPK 
pathway related mutations can be critical or even necessary 
for the diagnosis. Remembering that RDD cells are typically 
SOX10 negative despite strong S100 expression is also 
useful given that melanoma should always be considered 
in the differential diagnosis of a histiocytoid neoplasm 
with a rich lymphoplasmacytic infiltrate (6). In contrast to 
RDD, melanoma typically exhibits both SOX10 and S100 
expression, with the former often stronger and more diffuse. 
Expression of HMB45, Melan-A and other more specific 
melanocytic markers is not seen in RDD. We also note 
that both RDD and melanoma may certainly express both 
S100 and CyclinD1, which is not surprising given that they 
share hyperactivation of the MAPK pathway at the genetic 
level. Although KRAS and MAP2K1 mutations are the most 
common alterations seen in RDD, the canonical BRAF V600E 
mutation has also been reported, and thus there is substantial 
genetic overlap between these two neoplasms as well (7). 

LCH

Like RDD, LCH is also a histiocytic neoplasm that 
characteristically attracts a brisk inflammatory infiltrate, but 
in LCH the inflammatory background is typically of the 
myeloid lineage, and contains abundant eosinophils. In fact, 
if the telltale eosinophil rich infiltrate is not prominent, 
LCH can be much more difficult to recognize. Like RDD, 
LCH consistently expresses S100 and cyclinD1, and harbors 
genetic mutations leading to hyperactivation of the MAPK 
pathway (8,9). Fortunately, these similarities are mainly 
immunohistochemical and genetic—morphologically these 
entities have very little in common. Furthermore, the 
combination of CD1a and Langerin expression is highly 
specific for LCH and not seen in RDD. The cytology of 
the tumor cells in LCH is quite distinctive—the nuclei are 
characteristically not circular, rather they are angulated 

and elliptical with a nuclear silhouette reminiscent of a 
boomerang. This nuclear morphology and the reliable 
absence of prominent nucleoli, can thus be extremely 
helpful when eosinophils are not present in abundance. 
Nuclear grooves are also typical, and thus the overall nuclear 
cytology of LCH cells is quite reminiscent of that seen in 
adult granulosa cell tumor of the ovary. In contrast to RDD, 
the diagnosis of LCH is most challenging within the lymph 
node where exuberant reactive, physiologic proliferations 
of Langerhans cells are frequently seen in the setting of 
nodular paracortical hyperplasia, which in the appropriate 
clinical setting can also be referred to as dermatopathic 
lymphadenitis. This benign nodal proliferation beautifully 
encapsulates the normal immunologic function of cutaneous 
Langerhans cells, which phagocytose antigens locally 
and subsequently migrate to draining lymph nodes and 
present their findings to paracortical CD4+ T cells. Chronic 
cutaneous inflammatory processes of any etiology can 
accelerate this process leading to clinically detectable and 
potentially concerning lymphadenopathy. An impressive 
population of S100+CD1a+ and Langerin+ Langerhans 
cells can be found in the paracortices of such lymph nodes  
(Figure 2). Importantly, the lack of admixed eosinophils, 
subcapsular sinus involvement, BRAF V600E or other 
MAPK pathway mutations, and the lack of cyclinD1 
expression all  support a reactive Langerhans cell 
proliferation. Just as with RDD, the concept of focal 
LCH-like proliferations adjacent to lymphoma has been 
established, with Hodgkin lymphoma again representing 
a commonly associated lesion (10). Thus a “second 
diagnosis” should always be sought in the setting of LCH, 
particularly in a small biopsy. In the physiologic setting, 
after migrating to the lymph node paracortex, Langerhans 
cells downregulate CD1a and Langerin, while retaining 
S100 expression, and are thus designated interdigitating 
dendritic cells. Thus, the neoplasm corresponding to this 
developmental stage of the Langerhans cell lineage, the 
interdigitating dendritic cell sarcoma, is always in the 
differential diagnosis of an intranodal S100+ neoplasm.  

Follicular dendritic cell sarcoma (FDCS)

Like RDD and LCH, FDCS may arise within or outside 
lymph nodes, and often contains exuberant infiltrates of 
admixed benign inflammatory cells. However, as the normal 
function of follicular dendritic cells is to organize B-cells 
into follicular structures and to present antigens to the 
B-cell receptor to facilitate affinity maturation, FDCS at 
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least theoretically will harbor an infiltrate relatively rich 
in B lymphocytes. In fact, in some cases these lesions can 
concentrate B-cells so intensely that B-cell lymphoma 
will enter the differential diagnosis (11). However, 
compared to LCH and RDD, the quality of the non-
neoplastic infiltrate is less consistent and unfortunately 

less specific diagnostically. The morphology of FDCS 
can vary widely, and thus it is reasonable to apply the 
relevant markers CD21, CD23, CD35, D240, and/or 
SSTR2a liberally when confronted with an epithelioid, 
syncytial, and/or spindle cell lesion with abundant 
admixed inflammatory cells (12). However, there are some 
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Figure 2 Nodular paracortical hyperplasia versus nodal involvement by LCH. (A) Typical low power appearance of nodular paracortical 
hyperplasia, showing pale nodular aggregates within lymph node parenchyma (H&E stain, 25× magnification); (B) higher power of 
paracortex shows numerous Langerhans cells with abundant eosinophilic cytoplasm, and angulated, vesicular nuclei admixed with numerous 
small lymphocytes (H&E stain, 400× magnification); (C) in contrast, at low power, nodal involvement by LCH replaces the subcapsular 
sinus (H&E stain, 50× magnification). The sinus distribution is highlighted by immunohistochemistry for CD1a (D, 50× magnification) and 
S100 (E, 50× magnification), which also highlights scattered and singly distributed interdigitating dendritic cells. (F) High magnification 
demonstrates similar cytologic features including nuclear angulation and grooves, but numerous admixed eosinophils are indicative of LCH 
(H&E stain, 400× magnification). LCH, Langerhans cell histiocytosis. 
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important morphologic and immunophenotypic clues 
that can be helpful. At low magnification, FDCS often 
demonstrates a whirling architecture reminiscent of an 
aerial view of a hurricane. This appearance presumably 
results from the slender and serpiginous cytoplasmic 
processes of the neoplastic cells, which squeeze and distort 
the surrounding cells, a phenomenon which is confirmed 
with immunohistochemistry. Cytologically, the neoplastic 
cells typically harbor eosinophilic nucleoli, just as benign 
follicular dendritic cells do (Figure 3). Perhaps the most 
useful feature in the mediastinum is identifying adjacent or 
associated areas of lymph node tissue showing features of 
hyaline vascular Castleman’s disease, which is postulated 
to represent the precursor lesion to a subset of FDCS, and 
itself typically harbors atretic germinal centers containing 
variable expansions of follicular dendritic cells (13-16).

Histiocytic sarcoma

The last tumor in the intrinsic histiocytic and dendritic 
cell category we will consider is HS. By definition this 

lesion expresses multiple histiocytic markers and consists 
of cytologically malignant cells (Figure 4), while requiring 
exclusion of other more specific diagnostic entities, a task 
which is quite challenging pathologically and important 
clinically, given the extensive list of diverse lesions we have 
already discussed (17). Although an extremely rare diagnosis, 
HS is still a heterogeneous category, and likely encompasses 
distinct tumor types with overlapping morphology and 
immunophenotype. Conceptually, one can divide HS into 
cases in which no underlying lower grade lesion can be 
identified, versus cases which appear to have transformed 
into HS via a non-histiocytic neoplasm. Therefore, after 
excluding the extensive list of competing differential 
diagnoses, perhaps the most important task when 
encountering HS is attempting to identify morphologic, 
immunohistochemical, or clinical evidence of an underlying 
leukemia or lymphoma from which the lesion arose. For 
example, cases of HS have been shown to harbor the same 
t(14;18) or t(11;14) as an underlying follicular lymphoma 
or mantle cell lymphoma and thus appear to represent 
an unusual trans-differentiation phenomenon (18-21).  

Figure 3 FDCS. (A) H&E stained section (100×) showing a histiocytoid cell proliferation with a loose whirling architecture; (B) higher power 
(400×) demonstrates tumor cells, many with eosinophilic nucleoli, and prominent admixed small, mature lymphoid cells; (C) strong CD35 
expression confirming follicular dendritic cell lineage (immunohistochemistry, 400× magnification). FDCS, follicular dendritic cell sarcoma.
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Further, it has been suggested that weak expression of 
B-cell markers such as PAX-5 in HS can be a subtle clue to 
an underlying B-cell lymphoma (22). A truly unusual case 
was recently reported wherein HS appeared to originate 
from an underlying germ cell tumor, as demonstrated by 
shared clonal genetic abnormalities (23). Thus, whenever 
HS is encountered, underlying neoplasms should be sought 
and if possible, genetic comparisons between the lesions 
should be performed as appropriate (24). Interestingly, 
there is some evidence that HS arising from an underlying 
non-histiocytic neoplasm may be related to acquisition of 
additional MAPK related mutations superimposed on the 
genome of the originating neoplasm (25). Cases in which no 
pre-existing neoplasm can be identified may be considered 
de novo. Perhaps unsurprisingly, these lesions frequently 
harbor mutations in MAPK related genes similar to those 
seen in the aforementioned, low-grade intrinsic histiocytic 
neoplasms (26-28). In short, both primary and secondary 

HS cases appear to frequently harbor mutations leading 
to MAPK pathway activation; these genetic findings, as in 
other diverse tumor types, may ultimately pave the way for 
targeted therapy for patients with HS (29,30).

Non-histiocytic & dendritic cell lesions 

It is important to recognize that primary, intrinsic 
histiocytic and dendritic cell lesions are relatively rare 
compared to malignancies that may morphologically 
mimic them. Thus, from a probabilistic standpoint, one 
must always consider an unusual morphologic variant of a 
more common lesion before diagnosing a true histiocytic 
or dendritic cell neoplasm. At least three lymphoid lesions 
merit specific consideration because of their infamous 
ability to hide behind innocuous appearing infiltrates 
of histiocytes. First, T-cell histiocyte rich large B-cell 
lymphoma (TCHRLBCL) as the name suggests consists 

Figure 4 HS. (A) Syncytial sheets of markedly atypical cells with eosinophilic cytoplasm, prominent nucleoli, and mitotic activity (H&E 
stain, 400× magnification); (B) diffuse CD163 reactivity (immunohistochemistry, 400× magnification); (C) separate case showing sheets of 
tumor cells with marked nuclear pleomorphism, foamy cytoplasm, and scattered admixed non-neoplastic inflammatory cells (H&E stain, 
400× magnification). The morphology of histiocytic sarcoma is not specific and would be compatible with other pleomorphic tumors given 
a different immunoprofile. Thus, diagnosis of HS requires a broad panel of immunohistochemical stains to exclude other tumors. HS, 
histiocytic sarcoma.
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of a vast infiltrate of unremarkable mature T-cells and 
histiocytes. Careful examination will reveal large highly 
atypical lymphoid cells, interspersed singly within the 
lesion, which immunohistochemistry will reveal to be 
of B lineage (Figure 5). This lesion therefore represents 
an important diagnostic pitfall of any histiocyte rich 
lesion and demands careful attention to morphology 
and immunophenotype. Importantly, small biopsies of 
TCHRLBCL can overlap extensively with NLPHL, and 
this distinction may be impossible without a larger biopsy, 
as the phenotype of the large atypical cells is essentially 
identical; the key to separating these lesions lies in the 
nodular nature and specific constituents of the background 
non-neoplastic infiltrate, which as mentioned can be 
impossible to appreciate in a core biopsy (31).

The lymphohistiocytic variant of peripheral T-cell 
lymphoma, or so-called Lennert lymphoma, poses similar 
challenges, and can be just as morphologically subtle given 
the ostensibly banal infiltrate of benign histiocytes and 
lymphocytes (32-34). Finally, the lymphohistiocytic variant 
of anaplastic large cell lymphoma (ALCL) can readily 
overlap morphologically with the above entities (35). CD30 
and ALK immunohistochemistry make this diagnosis 
possible even on a small biopsy, provided one can exclude 
other ALK+ entities including IMT, diffuse large B-cell 
lymphoma, and lung adenocarcinoma.  

The lymphohistiocytoid variant of mesothelioma is yet 
another tumor that reinforces the importance of excluding 
non-histiocytic lesions despite histiocytoid morphology (36).  
Rather than attracting a distracting density of benign 
histiocytes, in this entity, the tumor cells themselves have 
abundant eosinophilic cytoplasm and deceptively bland 

nuclear features.
As with any situation where mesothelioma is  a 

consideration, immunohistochemistry is mandatory, 
and expression of multiple mesothelial markers such 
as calretinin, WT1, D240, and CK5/6, with negativity 
for multiple carcinomas associated antigens such as 
MOC31, BerEP4,  and carcinoembryonic antigen 
(CEA) should be established (37). If a proliferation is 
confirmed to be mesothelial in nature, but invasion 
cannot be documented, BAP1 loss can be a useful marker 
of malignancy, and this finding has been demonstrated 
in the rare lymphohistiocytoid variant (38). Bi-allelic 
CDKN2A deletion and lack of expression of MTAP, its 
genetic neighbor which serves as an immunohistochemical 
surrogate, are also recently established tools which support 
the diagnosis of malignant mesothelioma (39,40). 

Germ cell tumors, particularly seminomas [referred 
to as germinomas in the central nervous system (CNS) 
or mediastinum and dysgerminoma in the ovary], are 
notorious for attracting robust histiocytic and often 
granulomatous infiltrates that can obscure the malignant 
cells. In the mediastinum, several clinical clues are 
extremely helpful in navigating this diagnostic category. 
First, epidemiological data is instructive, as mediastinal 
germinomas overwhelmingly occur in post-pubertal 
males, and are essentially unheard of in female patients. 
Although mediastinal germ cell tumors do occur in females 
(with approximately ten times less frequency compared to 
males), teratomas constitute the vast majority in females 
and thus germinomas and their associated histiocytic 
infiltrates are essentially not a diagnostic consideration 
in female patients (41). Therefore, in an adult male 

Figure 5 TCHRLBCL. (A) H&E stained section (100×) showing sheets of mature small lymphocytes and histiocytes, with occasional large 
atypical lymphoid cells; (B) CD20 stain highlights many larger atypical B-cells than were apparent by H&E (immunohistochemistry, 400× 
magnification). TCHRLBCL, T-cell histiocyte rich large B-cell lymphoma.
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Figure 6 Mediastinal germinoma with histiocytic infiltrate. (A) Core biopsy showing high magnification comparison between histiocytic and 
giant cell reaction (left) versus sheets of large epithelioid germinoma cells with vesicular nuclei (H&E, 400× magnification). (B) Importantly, 
focal keratin expression can be seen in germinoma (immunohistochemistry, 400× magnification), and if considered alongside diffuse CD117 
expression (C, 400× magnification), this lesion could easily be mistaken for thymic carcinoma. The nested architecture and sclerosis would 
certainly also raise the differential diagnosis of primary mediastinal large B-cell lymphoma. (D) Nuclear OCT3/4 and SALL4 expression (not 
pictured) are confirmatory (immunohistochemistry, 400× magnification).
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patient, one simply must entertain the possibility of a 
germinoma when encountering a histiocyte rich lesion 
of the mediastinum, because these tumors are exquisitely 
sensitive to radiation and/or chemotherapy (42). Once 
suspected, immunohistochemistry makes confirmation 
straightforward, with the large atypical cells with clear 
cytoplasm and prominent nucleoli showing strong nuclear 
expression of OCT3/4 and SALL4 (Figure 6) (43). The 
possibility of a malignant mixed germ cell tumor is always 
an important consideration, and correlation with tumor 
markers is essential, as elevations of alpha fetoprotein (AFP) 
or B-HCG can alert the pathologist to the possibility of 
unsampled yolk sac tumor or choriocarcinoma respectively. 
Embryonal carcinoma does not secrete any of the 
conventionally measured tumor markers and poses two 
significant pathologic pitfalls; diffuse cytokeratin expression 
can readily mislead one toward a diagnosis of carcinoma or 
mesothelioma, while CD30 expression can also of course be 

seen in lymphoid lesions such as primary mediastinal large 
B-cell lymphoma, ALCL, and classic Hodgkin lymphoma. 
Finally, establishing the diagnosis of a primary mediastinal 
germ cell tumor requires correlation with clinical and 
radiologic findings to exclude a gonadal primary.
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