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Abstract 

Angiosarcoma is an uncommon malignant mesenchymal neoplasm, accounting 
for 1–2% of all sarcomas. More than half are cutaneous, with the remainder 
arising in the deep soft tissue, breast, bone or viscera, particularly the liver, 
spleen and heart. Mediastinal angiosarcomas are exceedingly uncommon. 
While epithelioid morphology is sometimes a minor component in conven-
tional angiosarcoma, tumors with a predominance of epithelioid morphologic 
features are designated as epithelioid angiosarcoma (EAS). This is a report 
of a 58-year-old woman presenting with severe chest pain, accompanied 
by worsening dyspnea and dysphagia. Chest computed tomography (CT) 
revealed a large pericardial effusion and a bulky mediastinal mass. Biopsy 
revealed a malignant neoplasm with vascular differentiation consistent with 
high-grade EAS. By immunohistochemistry, epithelioid angiosarcomas express 
endothelial cell markers, such as CD31, CD34, ERG and FLI-1. A variable 
proportion express low molecular weight cytokeratin (CK), epithelial membrane 
antigen (EMA) and CD30. The use of molecular techniques has proven useful 
in the diagnosis of this rare neoplasm. Targeted next generation sequencing 
showed aberrations in multiple genes including NRAS, KRAS, MYC and TP53. 
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Abbreviations and Acronyms

CK = cytokeratin
CNB = core needle biopsy
CT = chest computed tomography
EAS = epithelioid angiosarcoma 
EHE = epithelioid hemangioendothelioma 
EMA = epithelial membrane antigen
ERG = immunohistochemical stain, member of the ETS family 
	       of transcription factors, highly specific endothelial marker
FNA = fine needle aspiration
NGS = next generation sequencing
TMB = tumor mutation burden

Introduction

Angiosarcoma is a rare malignant vascular neoplasm, which 
originates from the endothelial cells of blood vessels. They may 
arise in any part of the body and affect any organ.1 The peak 
age of incidence is the 7th decade, with men affected more 
than women. The head and neck area is the most common site 
of diagnosis for primary angiosarcoma. Radiation-induced 
angiosarcoma most commonly occurs in the breast.2 

Epithelioid vascular tumors encompass a spectrum of disease 
that includes epithelioid hemangioma (EH; a benign neoplasm), 
epithelioid hemangioendothelioma (EHE; a low to intermedi-
ate grade malignancy) and epithelioid angiosarcoma (EAS; a 
high-grade malignancy).3

Histologically, epithelioid vascular tumors may appear similar 
with diagnostic challenges at the malignant end of the spectrum 
(ie, high grade EHE vs high-grade EAS). This distinction is 
aided by molecular analysis, as approximately 90% of EHE 
with classic morphology harbor a t(1;3) (p36; q23-25) transloca-
tion resulting in a fusion of WWTR1 (3q23-24) with CAMTA1 
(1p36). This gene fusion has not been identified in other vascular 
tumors, and diffuse nuclear immunoreactivity for CAMTA1 
protein has been reported in the majority of conventional EHE.3 
The differential diagnosis includes nonvascular lesions with 
epithelioid morphology, including melanoma, carcinoma, and 
other epithelioid soft tissue tumors.

Described here is a rare case of mediastinal EAS. Targeted next 
generation sequencing (NGS) was performed in this case. To 
the authors’ knowledge, this is the first case report of this entity 
in the mediastinum that includes molecular findings. 

Case Presentation: Clinical History 
and Pathology Findings

The patient is a 58-year-old female with a significant smoking 
history who presented with acute onset severe, non-radiating 
left sided chest pain along with 1 month of worsening dyspnea 
and dysphagia. Chest computed tomography (CT) revealed a 
large pericardial effusion, non-specific periportal liver edema, 
small left pleural effusion, and a bulky mediastinal mass. Due 
to concern for impending tamponade, she underwent emergent 
pericardiocentesis with removal of 650 mL of serosanguineous 
fluid and subsequent resolution of symptoms. Initial cytology/
cell block from pericardial fluid showed tumor cells with an 
epithelioid/plasmacytoid appearance and abundant dense cyto-
plasm. The tumor nuclei were large, atypical, with prominent 
nucleoli and multinucleated forms (Figure 1 a-b). Immunostains 
on the cellblock demonstrated an absence of differentiation of the 
tumoral cells (cytokeratin AE1/AE3, cytokeratin 7, cytokeratin 
8/18, LCA, CD30, CD15, PAX-5, calretinin, TTF-1, Napsin-A, 
S100, SALL4 and OCT3/4). 
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A CT-guided core needle biopsy (CNB) of the anterior medias-
tinal mass was recommended. Mediastinal mass CNB showed 
atypical cells in a background of lymphocytes. The cells were 
weakly immunopositive for epithelial membrane antigen 
(EMA) and negative for other markers (cytokeratin AE1/AE3, 
cytokeratin 8/18, cytokeratin 5/6, high molecular weight cyto-
keratin (HMWCK), cytokeratin 7, cytokeratin 20, PAX8, TTF1, 
WT1, p40, GATA3, CD45, CD5, CD30, CD138, ALK1, TdT, 
CD43, CD34, PAX5, MUM1, SOX10, MelanA, S100, SALL4, 
OCT3/4). Flow cytometry was negative for a clonal B or abnor-
mal T-cell population. Due to the non-specific EMA positivity, 
which can be seen in carcinomas, subsets of hematolymphoid, 
mesothelial and sarcomatous neoplasias, a diagnosis of poorly 
differentiated malignant neoplasm was rendered, with request 
of additional tissue for further characterization. 

The patient was subsequently admitted with reoccurrence of 
symptoms and imaging suggestive of persistent pericardial ef-
fusion. Repeat pericardiocentesis was performed for rapid fluid 
accumulation. A left video-assisted thoracoscopy with conver-
sion to left thoracotomy was performed, with placement of a 
pericardial window, and biopsy of the mediastinal mass. The 
largest fragment of the surgical specimen measured 2.5 x 2.0 x 
0.7 cm. Hematoxylin and eosin stained slides showed sheets of 
epithelioid cells with scattered markedly pleomorphic forms. 
The tumoral cells exhibited abundant eosinophilic cytoplasm 
with occasional intracytoplasmic vacuoles. Nuclei were large 
and atypical with prominent nucleoli. Mitotic figures and ne-

crosis were present throughout (Figure 2 a-d). Immunostains 
were positive for vimentin, CD31, ERG (immunohistochemical 
stain, member of the ETS family of transcription factors, highly 
specific endothelial marker) (Figure 3 a-b), TLE1, CD99 and h-
caldesmon. There was weak staining for EMA. Immunostains for 
CD34, STAT6, cytokeratin AE1/AE3, CK8/18, calretinin, SMA, 
desmin, CD68, CD117, HHV8 and PLAP were negative. Given 
the immunohistochemical evidence of vascular differentiation, 
the differential diagnosis included EHE and EAS, amongst 
others. CAMTA1 immunohistochemistry was negative. With 
the exclusion of EHE, the final diagnosis was high grade EAS. 

Given the patient’s diagnosis of stage IV EAS, palliative ra-
diotherapy was recommended; however, considering the poor 
prognosis and estimated survival of less than 6 months, the 
patient declined therapy and elected to pursue hospice services. 

Molecular Findings

Targeted next generation sequencing (NGS) detected a missense 
NRAS mutation c.182A>G(p.Gln61Arg) and a splice donor site 
in TP53 c.375+2T>A. Amplification of AKT2, ATM, BRAF, 
CCND1, CDK6, CHEK1, EGFR, ERCC1, ERCC2, FGF19, 
FGF3, FGF4, FGFR1, MDM4, MET, MYC, MYCL, NRAS and 
NRG1 genes were observed. The tumor was microsatellite stable, 
with a low tumor mutation burden (TMB) and homologous 
recombination proficient.

Figure 1. (a) Vasoformative features in angiosarcoma. Large malignant multinucleated cell with cytoplasmic vacuoles containing lymphocytes 
(Papanicolaou stain, 400x). (b) Cell block preparation showing dispersed malignant cells with epithelioid appearance, large, atypical nuclei 
with prominent nucleoli, and dense cytoplasm (Hematoxylin & Eosin stain, 400x).
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Figure 2. (a) Large, atypical cells with prominent nucleoli and associated necrosis. (b) Tumoral cells adopt an epithelioid/plasmacytoid 
shape, some with large, prominent nucleoli. (c-d) Intracytoplasmic vacuoles containing erythrocytes.

Figure 3. (a) Immunohistochemical staining of the tumor showing strong positivity for CD31 (immunohistochemical staining, 
original magnification 400x), and (b) ERG (immunohistochemical staining, original magnification 400x).
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Discussion 

Angiosarcoma is a rare soft tissue sarcoma that may arise from 
any organ, though the origin is frequently localized to the skin, 
liver, spleen, or heart.1 These lesions account for 1-2% of all 
soft tissue malignancies.4,5 A subset of angiosarcomas, epithe-
lioid angiosarcoma (EAS) often presents in deep soft tissue but 
may arise in any location. EAS of the skin appears to affect 
patients from a broader age range than conventional cutaneous 
angiosarcoma, which typically occurs on sun-damaged skin of 
the head and neck in elderly patients. EASs often present with 
early nodal and solid organ metastases, especially to the lungs, 
bone, soft tissue, and skin. In the first 2 to 3 years following 
diagnosis, more than 50% of patients are dead of disease, but 
20% to 30% of people remain disease free.6–8

A PubMed search from 1970 to 2022 revealed 4 case reports 
of mediastinal angiosarcoma.9–12 Adult case series of malignant 
thoracic vascular tumors have also included cases of EAS. One 
study described 13 cases (of 52) of EAS in the thorax (lung, 
pleura, mediastinum, heart, and great vessels)3; another series 
described 1 case (of 16) of an EAS involving the posterior 
mediastinum13; a final series of primary angiosarcomas of the 
mediastinum reported 2 cases (of 9) to have epithelioid features.14

Malignant thoracic epithelioid vascular tumors are an uncom-
mon and heterogenous group of tumors that include low to 
intermediate grade EHE and high-grade EAS.3 The diagnosis 
can be challenging due to morphologic overlap, particularly on 
small biopsies.3 Variants of EAS display a range of features, 
from inter-anastomosing vessels lined by epithelioid endothe-
lial cells to solid sheets of epithelioid cells where it is difficult 
to identify vascular morphologic features.15 EAS is variably 
positive for immunohistochemical markers of vascular differ-
entiation, including CD31, CD34, and ERG. Immunoreactivity 
for cytokeratin, neuroendocrine markers and CD30 have been 
described and represent diagnostic pitfalls.15 According to An-
derson et al,3 CD31 and ERG are the most reliable markers of 
vascular differentiation in these lesions, seen in 96% and 100% 
of cases of EHE and EAS, respectively. This case exhibited 
immunoreactivity for CD31, ERG and EMA.

This report is the first describing molecular findings of medi-
astinal EAS. A targeted massive parallel sequencing study of 
angiosarcomas published by Murali et al16 identified MAPK 
pathway alterations in 18/34 (53%) of cases, involving mutations 
in KRAS, HRAS, NRAS, BRAF, MAPK1, and NF1, as well as 
amplifications in MAPK1/CRKL, CRAF or BRAF. In addition, 
mutations in TP53 (35%), PTPRB (29%), PLCG1 R707Q (3%), 
and losses of CDKN2A (26%), were also identified. Similarly, 
this case demonstrated NRAS and BRAF amplifications and a 

mutation in TP53. MYC gene amplification and overexpres-
sion has been identified in secondary angiosarcomas as well as 
certain sporadic angiosarcoma subtypes.17 These findings were 
replicated in this case, which also showed MYC amplification; 
however, to the authors’ knowledge the patient did not possess 
these risk factors. 

The differential diagnosis of EAS in the mediastinum includes 
EHE, epithelioid carcinoma, epithelioid mesothelioma, and 
spindle cell melanoma. EHE expresses vascular markers and 
occasionally epithelial markers,3 with up to 29% of EHEs 
exhibiting keratin expression. Most EHE cases (90%) exhibit 
CAMTA1-WWTR1 gene fusions while a subset exhibits YAP1-
TFE3 gene fusions.18 This case was CAMTA1-WWTR1 negative. 
Epithelioid mesothelioma is an important diagnostic consider-
ation; an immunostain for WT1 aids this differential diagnosis.19 
In this case, WT1 was negative. Spindle cell melanoma may 
display pseudovascular spaces resembling angiosarcoma.19 
Stains for SOX10, MelanA, and S100 were negative in this 
case. Finally, a mediastinal epithelioid malignancy is statistically 
more likely to be carcinoma than EAS, with the added pitfall 
of both tumors demonstrating immunoreactivity cytokeratin 
stains19; while this case was keratin negative, the tumor cells 
were positive for EMA. 

Suspicion of angiosarcoma and its variants in cytology/CNB 
cases is essential, as this is often the first sample received from 
a patient with a mediastinal mass. Based on published litera-
ture, CNB and incisional biopsies do not differ significantly in 
terms of accuracy rate. Diagnostic yields depend on the tumor’s 
histologic architecture.20–22 There is a significantly lower diag-
nostic yield for tumors with heterogeneous architecture, such 
as angiosarcomas and synovial sarcomas. It has been observed 
in some studies that incisional biopsy following non-diagnostic 
CNB increases the overall pathology work-up yield.23 

EAS may demonstrate cytologic features similar to adeno-
carcinoma, including tridimensional and papillary clusters, 
micro-acini, and singly dispersed epithelioid or plasmacytoid 
cells, with cytoplasmic vacuoles, mimicking mucin.24 While 
the presence of pencillate nucleoli, erythrophagocytosis, and 
other vasoformative features are highly suggestive of vascular 
origin, these features are not specific, and they overlap with 
nonvascular neoplasms.24

The prognosis of any type of angiosarcoma is relatively poor. 
Two and 5-year disease-free survival rates are 44% and 24%, 
respectively.9 Surgical resection with or without adjuvant 
radiation or chemotherapy is the main treatment modality for 
angiosarcoma.9 In unresectable cases, the median survival time 
is 7.3 months.25
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Conclusion

Although rare, EAS should be considered in patients presenting 
with a mediastinal mass. CNB is a reliable and effective method 
for soft tissue sarcoma diagnosis. Angiosarcomas tend to be more 
heterogeneous than other soft tissue tumors. A thoracoscopic 
or open biopsy can be considered in cases of non-diagnostic 
CNB in order to obtain adequate tissue for histopathology, im-
munohistochemistry, and molecular diagnosis.
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