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Case Report
Epithelioid angiosarcoma of the chest wall  
with atypical morphology: report of one case 
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Abstract: Epithelioid angiosarcoma is a rare soft-tissue sarcoma, which originates from endothelial cells. Herein, we 
report a case of an uncommon morphology of epithelioid angiosarcoma in the chest wall with diffuse hemorrhage 
and necrosis. The 52-years-old man suffered from severe chest pain, hemoptysis, and fever. Contrast-enhanced 
chest CT scans showed a large space-occupying lesion in the right chest cavity. A right thoracotomy was performed 
for definite diagnosis and surgical resection. Microscopically, the specimen demonstrated extensive hemorrhage 
and necrosis, while few visible tumor cells were noted. These cells were round to polygonal and even had an epithe-
lioid appearance, with abundant eosinophilic cytoplasm. Vesicular nuclei and prominent nucleoli were observed. 
Immunohistochemistry indicated that these abnormal cells were positive for cytokeratin, vimentin, CD31, ERG, and 
FLI-1. They were negative for D2-40, CK5/6, calretinin, WT-1, CK7, TTF-1, napsin A, and CEA. Moreover, Ki-67 with 
MIB-1 was about 40%. On the whole, histology and immunohistochemistry supported the diagnosis of epithelioid 
angiosarcoma. 

Keywords: Epithelioid angiosarcoma, angiosarcoma, chest wall 

Introduction 

Angiosarcoma (AS) is a malignant mesenchy-
mal tumor characterized by the function and 
the morphology of the endothelial-cell tu- 
mors of vascular or lymphatic derivation, and 
constitutes less than 2% of soft tissue sa- 
rcomas [1]. Epithelioid angiosarcoma (EAS)  
is a histologic subtype of AS and accounts for 
about 20%-30% of AS. Theoretically, it can 
arise in any part of the body, but most common-
ly occurs in the skin, deep soft tissue, bone, 
thyroid, adrenal gland, breast, and liver [2, 3]. 
EAS usually has lymph nodes and other so- 
lid organ metastasis, especially to the lung in 
the early stage, and the prognosis is deva- 
statingly poor [3, 4]. Clinical features and  
the morphology of EAS lack typical charac- 
teristics, making them prone to diagnostic 
error. In this case, we describe the histologic 
appearance and immunohistochemical analy-
sis of EAS focally. Other common diseases are 
taken into consideration in the differential 
diagnosis. 

Case presentation

A 52-year-old Han man suffered from cough 
and coughed up white mucus sputum since 
November 2018 without any obvious induce-
ment. During this period, he had no other 
uncomfortable experiences. However, his sym- 
ptoms got worse, until he developed severe 
pectoralgia, hemoptysis with bright red blood, 
and fever to 38.7°C for about six days. He came 
to the hospital in December, 2018. He experi-
enced “tuberculous pyothorax” in 2008 and 
has been fighting with tuberculosis in recent 
years. He did not have a history of smoking and 
his family was healthy. Physical examination 
revealed that the patient had a moderately ane-
mic face. The right lower lung was percussed 
for a real sound and without breathing sounds. 
For further evaluation of his condition, the labo-
ratory examination manifested that leucocyte 
count was increased (WBC: 17.92 × 109/L) and 
the hemoglobin was decreased (Hb: 69 g/L). 
Contrast-enhanced chest CT scan was per-
formed, which suggested a large space-occupy-

http://www.ijcep.com


Epithelioid angiosarcoma of the chest wall

3945 Int J Clin Exp Pathol 2019;12(10):3944-3948

ing lesion in the right pleural cavity character-
ized by mixed density but dominated by iso-low 
density, with a size of about 17.5 cm × 11.8 cm 
× 14.9 cm. The mass had mildly uneven 
enhancement and a vascular shadow attached 
to the chest wall could be seen (Figure 1). Right 
of the mass and the adjacent chest wall was a 
wide base, and right chest wall thickening was 
shown. There was a small amount of pleural 
effusion in the right thoracic cavity. The middle 
and lower lobe of the right lung was compacted 
obviously. Also, the lymph nodes in the medias-
tinum and right axilla were slightly enlarged.

For diagnosis and treatment, a right thoracoto-
my was performed. During this operation, large 
dark red bean dreg-like substances were 
wrapped in the fibrous tissues, and the whole 
chest cavity had extensive adhesions with 
unclear boundaries. The fibrous wall of the right 
upper, middle, and inferior lobe were thickened 
and resulted in atelectasis, and a dense puru-
lent coating was seen on the surface. The spec-
imens were sent for pathologic examination 
after operation. The samples were grayish-red 
disrupted tissues and fibrous wall tissues mea-
suring 28 cm × 25 cm × 6 cm. The broken tis-
sues were comprised of diffuse bleeding and 
necrosis with scattered neutrophils under the 
light microscope even after extra sample col-
lection (Figure 2A), while a very small number 
of tumor cells had been noted near the edge 
after careful observation (Figure 2B). Some 
areas presented the phenomenon of irregularly 
anastomosing vessels and even blood lake for-
mation (Figure 2B, 2C). Architecturally, malig-
nant endothelial cells were mainly arrayed in 

sheets and micropapillary formations (Figure 
2C). These abnormal cells presented an epithe-
lioid appearance, with abundant eosinophilic 
cytoplasm and prominent nucleoli. Due to the 
chromatin being peripherally marginated, vesic-
ular nuclei were observed (Figure 2D). Mitoses 
were frequent. In addition, the capsule wall 
consisted of fibrous connective tissue with 
homogeneous red dye. Immunohistochemical 
analysis (Figure 3A-F) demonstrated that these 
malignant cells were positive for cytokeratin, 
vimentin, CD31, ERG, and Fli-1, and negative 
for D2-40, CK5/6, calretinin, WT-1, CK7, TTF-1, 
napsin A, and CEA. Moreover, Ki-67 for prolif-
eration index was about 40%.  

Therefore, the final pathologic diagnosis was 
epithelioid angiosarcoma. With combined post-
operative radiotherapy and ensuing chemo-
therapy, the patient was still alive for 8 months. 
No metastatic evidence has been identified to 
date.  

Discussion

The chest wall contains complicated mesen-
chymal tissues, including vessels, nerves, mus-
cles, bone, fat, and pleura. Consequently, ma- 
lignant mesenchymal tumors are more com-
mon in the chest wall. Epithelioid angiosarco-
ma is rarely reported in the chest wall, and only 
two cases were found in Pubmed [5, 6]. Both of 
the two cases suffered from chest pain, and a 
biopsy of the mass revealed an epithelioid 
angiosarcoma of the chest wall. However, there 
was a different histology in Fan’s case com-
pared to ours [5], while Gorospe et al did not 
present the lesion’s histologic appearance [6]. 
In our case, a CT-guided biopsy might not be 
diagnostic, due to diffuse hemorrhage and 
necrosis, which can easily be considered a 
hematoma. 

Epithelioid angiosarcoma of the chest wall may 
be challenging to diagnose because of its lower 
incidence and nonspecific clinical features. 
Imaging examinations provide us with indis-
pensable clues. The mass contained the vascu-
lar shadows and was connected to the thick-
ened chest wall, which indicates that the tumor 
may originate from the chest wall but not the 
lung. However, the definite diagnosis of EAS is 
mainly based on morphologic observation and 
immunohistochemical analysis. In our case, 
these abnormal cells presented an epithelioid 
appearance, with abundant eosinophilic cyto-

Figure 1. A chest computed tomography scan showed 
a large space-occupying mass in the right thoracic 
cavity, and vascular shadows were seen.
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plasm. Vesicular nuclei and prominent nucleoli 
were noted. An aid to diagnosis was vascular-
ization, which included irregularly anastomos-
ing vessels or even blood lakes. Sufficient and 
effective sample collecting especially in these 
cases is vital for definitive diagnosis, since the 
lesion may be confused with hematoma. This is 
because the volume of the mass is so large, 
while the malignant cells are rare. Immuno- 
histochemistry is important for pathologic diag-
nosis of EAS. Tumor cells typically express 
endothelial markers, such as CD31, CD34, 
ERG, Fli-1 and Factor VIII, and occasionally 
D2-40, a lymphatic marker [1, 3, 4]. CD31 is the 
most specific and sensitive endothelial hall-
marks, being positive rarely or weakly in non-
vascular tumors [7]. In addition, the epithelioid 
subtype is often vimentin positive and some-
times cytokeratin positive. Ki-67 with MIB-1 
was usually 10% or greater in all subtypes of AS 
in one study, and high Ki-67 value is linked to a 
worse prognosis [3]. Because of the diverse 
specificity and sensitivity of these markers, a 
panel of antibodies is recommended. Our 
patient’s abnormal cells expressed cytokeratin, 
vimentin, CD31, ERG, and Fli-1, while mesothe-
lial markers such as D2-40, calretinin, CK5/6, 

subdivided into two histologic classifications: 
low to intermediate grade according to necrosis 
and increased mitosis [8]. Typically, compared 
to the high-grade EAS, EHE usually presents 
with intracytoplasmic lumina with erythrocytes, 
and stromal changes (chondroid or hyalinized 
stroma), but lacks well-formed vascular chan-
nels [4, 8]. The anastomosing vessels, blood 
lakes, vesicular nuclei, prominent nucleoli, and 
visible mitosis favor EAS [3, 8]. However, both 
EHE and EAS originate from endothelial cells, 
and therefore morphology and immunopheno-
types overlap. Fortunately, the characteristic 
fusion genes WWTR1-CAMTA1 have been 
reported mainly in EHE recently compared with 
other vascular tumors; thus, FISH or RT-PCR 
could be applied to detect the fusion gene to 
sort them out [8, 9]. 

The etiology of angiosarcoma is ambiguous. 
Comparatively definite factors are chronic 
lymphoedema and radiotherapy [1]. Moreover, 
medical or occupational exposure to thorium 
dioxide, vinyl chloride, and arsenic have been 
also documented as risk factors [1]. Nake et al 
recognized that the AS might be related to the 
long-term inflammation of pyothorax [10], and 

Figure 2. The epithelioid angiosarcoma tissues were stained with hematoxy-
lin and eosin. A. There were diffuse hemorrhage and necrosis (hematoxylin 
and eosin stain, × 40). B. Blood lakes can be observed with scanty viable 
tumor cells in the periphery (hematoxylin and eosin stain, × 40). C. Tumor 
cells were mainly arrayed in micropapillas. Irregularly anastomosing vessel 
formation also can be seen (hematoxylin and eosin stain, × 100). D. These 
abnormal cells contained abundant eosinophilic cytoplasm, vesicular nuclei, 
and prominent nucleoli (hematoxylin and eosin stain, × 200).

and WT-1 were negative. All 
these generally supported our 
pathologic diagnosis.

Differential diagnosis must be 
taken into consideration. Th- 
ese malignant cells with epi-
thelioid appearance and posi-
tive for CK, can mimic poorly 
differentiated metastatic car-
cinomas, but the latter are 
negative for endothelial mark-
ers. As for the primary site, 
mesothelioma with larger irre- 
gular nuclei and prominent 
nucleoli should be excluded. 
The two malignancies can be 
easily differentiated with a 
panel of immunohistochemi-
cal stains. Unlike EAS, these 
cells usually express CK5/6, 
calretinin, WT-1, and occa-
sionally D2-40, which could 
separate them. Other malig-
nant epithelial lesions mainly 
include epithelioid hemangio-
endothelioma (EHE), which is 
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our patient also had a history of tuberculosis 
pyothorax and did not have other risk factors.

There are no standard treatment regimens for 
angiosarcoma, but surgical resection and neg-
ative margin is the recommended option if pos-
sible. Combining with postoperative radioth- 
erapy is effective in the management of local 
lesions [11]. However, due to the aggressive 
nature of the EAS, some patients have ad- 
vanced or metastatic lesions when they visit 
the hospital. Chemotherapy including anthracy-
clines, ifosfamide and Taxanes should to be 
taken into consideration for the metastatic 
cases [1]. Also, tyrosine kinase inhibitors (TKI) 
including sorafenib and pazopanib have shown 
benefit in angiosarcoma patients [11]. For our 
case, a right thoracotomy was performed for 
both surgical exploration and definite diagnosis 
in the right thoracic cavity, and operative radio-
therapy was implemented. After these treat-
ment processes, the symptoms of bleeding in 

nation showed a large space-occupying lesion 
in the right pleural cavity, it may not represent 
the whole tumor because of extensive necro-
sis. It is possible that these degenerate areas 
are caused by the aggressiveness of the tumor 
or the previous pyothorax. Thus, pyothorax 
could change the growing environment of the 
malignant cells and might influence the 
patient’s prognosis indirectly.  

Conclusion 

Epithelioid angiosarcoma (EAS) of the chest 
wall is an aggressive mesenchymal tumor with 
a high malignant potential. But EAS, usually 
lacking the typical morphology gets easily mis-
diagnosed. Definitive diagnosis requires histol-
ogy and immunohistochemistry but requires 
sufficient sample collection. We offer a com-
paratively atypical case with diffusely hemor-
rhagic and degenerate necrotic tissues and 
with only a few abnormal cells. Even added 
sample collection was not of much help. In 

Figure 3. Immunohistochemistry showing expression in tumor cells (× 100). 
These cells were positive for cytokeratin (A), vimentin (B), CD31 (C), ERG (D), 
Fli-1 (E), and Ki-67 (F).

the surgical incision were sig-
nificantly improved. The com-
bination of paclitaxel and 
albumin did not act well and 
presented with infection and 
fever during this period. A sys-
tematic chemotherapy proto-
col based on propranolol, vin-
blastine, and methotrexate 
has been carried out, and the 
situation of the patient is get-
ting better gradually, though 
the surgical incision has not 
healed entirely and was still 
oozing blood. 

The prognosis is usually un- 
favorable. Most patients die 
within 6 months after diagno-
sis [7]. Poor prognostic factors 
are unclear, but include the 
large size of the tumors, mar-
gin situation, present meta-
static lesions, old age, and 
even a link with high Ki-67 
value [1, 12]. In this case, our 
patient still receivedsystemic 
chemotherapy and metastatic 
lesions were not found. In con-
trast, the patient did better 
than our expectations. Alth- 
ough previous imaging exami-
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summary, we believe that our case might be 
useful in future studies. 
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