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confined to the adrenal gland in case 1 (st- 
age II) and invaded adjacent organs (such  
as the capsule of kidney and spleen) in case  
2 (stage III). Tumor stage was according to 
French Fédération Nationale des Centres  
de Lutte Contre le Cancer (FNCLCC) classifica- 
tion.

Immunohistochemical studies

The results of immunostaining are shown in 
Table 3 and Figure 3. Atypical epithelioid cells 

in all specimens expressed CD31 and/or CD34 
and CK (Figure 3A, 3B, 3F) but Melan-A and 
calretinin were negative (exclude data not avail-
able). In addition, both cases showed nuclear 
co-expression of ERG and Fli-1 (Figure 3C, 3D) 
and strongly and diffusely expressed CD31 
with a distinctive membranous pattern and 
staining intensity similar to that seen in normal 
vessels. The Ki67 proliferative index was 
20-30% (Figure 3E). Irregular epithelioid cells 
were negative for Melan-A and HMB45 and 
positive for vimentin (Figure 3G-I). 

Figure 2. Microscopic features of adrenal epithelioid angiosarcoma of case 1 (A, B) and case 2 (C-H). Irregular epi-
thelioid cells invaded the adrenal gland and lined up along the vascular lumen (A, B) or appeared a sheet-like pat-
tern (C, D). Cells were characterized by abundant eosinophilic cytoplasm, enlarged nuclei, prominent nucleoli, and 
increased mitotic activity (E, F). Tumor with reactive adrenal cortex hyperplasia (G) exhibited that irregular epitheli-
oid cells were negative for inhibin α but cells of reactive adrenal cortex hyperplasia were positive for inhibin α (H). 

Table 3. Reported cases and our cases of immunohistochemistry
CK CD31 CD34 F8 ERG Fli-1 Ki67 Melan-A S-100 HMB45 Calretinin

1 NA NA NA NA NA NA NA NA NA NA NA
2 + + + + NA NA NA NA NA NA NA
3 + + + NA NA NA NA - - - NA
4 NA + + NA NA NA 90% NA NA NA NA
5 + + - - NA NA 60% NA NA NA NA
6 Focal + + - + NA NA NA NA - NA NA
7 + + - NA NA NA 90% - - - -
8 Focal + + Focal + + NA NA NA - NA NA NA
9 + + + NA NA NA NA NA NA NA NA
10 + - + NA NA NA NA NA NA NA NA
11 + - + NA NA NA NA NA NA NA NA
12 + - + NA NA NA NA NA NA NA NA
13 + + + + + + NA NA NA NA -
Our case 1 Focal + ++ + + + + 20% - Focal + - -
Our case 2 Focal + ++ - + +++ ++ 20% - - - -
NA, Not available.
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Discussion

PAEA is a rare disease initially described by 
Kareti and his colleagues in 1988 [12]. Thirteen 
other cases have been reported in a recent 5 
year span. Clinical and pathological character-
istics are demonstrated in Tables 2 and 3. 
Among all of the cases, 4 reported cases had  
a collision tumor in which PAEA was combin- 
ed with adrenocortical adenoma and our case  
2 accompanied with reactive adrenal cortex 
hyperplasia. Nine patients were male and six 
were female. Twelve patients were over 60 
years old. All cases appeared to have morpho-
logical features of epithelioid cells including 
vascular endothelium immunophenotype, hem-

orrhage, and necrosis, and anastomosing vas-
cular channels with red cells.

Diagnosis of adrenal epithelioid angiosarcoma 
(AEA) can be challenging, given its rarity and 
morphology, with histological mimics including 
adrenal cortical carcinoma, metastatic carci-
noma, malignant melanoma, epithelioid sarco-
ma-like hemangioendothelioma, and so forth. 
In our cases, the first differential diagnosis was 
adrenal cortical carcinoma. Both have atypical 
large cells with abundant eosinophilic cyto-
plasm, enlarged nuclei, and prominent nucleoli. 
Immunohistologically, adrenal cortical carcino-
ma has been ruled out by negativity for adrenal 
cortical differentiation markers (Melan-A and 

Figure 3. Immunohistochemical staining appearance of tumors in our two cases. The irregular epithlioid cells 
strongly and diffusely expressed vascular differentiation markers CD31, CD34, ERG, and Fli-1 (A-D). The Ki67 pro-
liferative index is about 20% (E). A few scattered cells were positive for CK (pan) (F). The cells showed negative for 
Melan-A and HMB45 (G, H) and showed positive for vimentin (I).


