
Int J Clin Exp Pathol 2018;11(5):2721-2727
www.ijcep.com /ISSN:1936-2625/IJCEP0072994

Original Article
Primary epithelioid angiosarcoma of the adrenal gland: 
aggressive histological features and clinical behavior
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Abstract: Primary adrenal epithelioid angiosarcoma (PAEA) is an exceedingly rare and high-grade malignant neo-
plasm with an epithelioid appearance morphologically. To the best of our knowledge, only 35 cases of PAEA have 
previously been reported in English literature. Here, we present our 7-year experience (2010-2017) with adrenal 
lesions at our Clinical Pathological Diagnosis Center. Of more than 1,800 adrenal gland specimens, a total of 2 
adrenal epithelioid angiosarcoma cases were identified. We reviewed the literature for 13 similar cases. All of the 
patients appeared to have morphological features of epithelioid cells including vascular endothelium immunophe-
notype, hemorrhage/necrosis, and anastomosing vascular channels. They underwent adrenalectomy without che-
motherapy or radiotherapy. One was still well at 3-year follow up but the other had died at 1-month follow up. One 
of our cases was first described with accompanying reactive adrenal cortex hyperplasia in a local area. Moreover, 
the mechanisms of epithelioid angiosarcoma are still uncertain and require further study. Clinical prognosis is poor, 
therefore early accurate diagnosis and complete resection of this tumor may be very helpful for patients.

Keywords: Primary adrenal epithelioid angiosarcoma, adrenal cortex hyperplasia, morphology, immunohistochem-
istry, poor prognosis

Introduction

PAEA is an extremely rare disorder character-
ized by sheets of irregular endothelial cells with 
predominantly or exclusively epithlioid appear-
ance. It most often occurs in the sixth decade 
of life and has a male predilection [1-11]. Most 
primary adrenal angiosarcoma (PAA) are the 
epithelioid type. Of the 37 reported cases, 35 
cases presented epithlioid appearance [1-4]. 
PAEA shows an aggressive clinical course and 
poor prognosis, with 5-year overall survival 
rates of 24% to 31% [1]. Prognostic factors and 
appropriate treatment strategies require fur-
ther validation by more cases. 

Most adrenal angiosarcoma represent metas-
tases from another primary tumor site, there-
fore, exclusion of other original sites is vital for 
pathologists to diagnose PAEA. In addition, 
PAEA can be easily confused with adrenal corti-
cal carcinoma, malignant melanoma, and epi-
thelioid sarcoma-like hemangioendothelioma 
(ESLH), given its rarity and morphologic over-

lap. Immunohistochemistry is an available 
ancillary tool for us currently.

In this study, we presented 2 unusual cases of 
PAEA with detailed clinical, histological, and 
immunophenotypic features. We reviewed the 
literature for 5 recent years (2012-2017) and 
found 13 similar cases. Our two cases present 
similar pathological features with irregular 
epithlioid cells, characterized by abundant 
eosinophilic cytoplasm, enlarged nuclei, and 
prominent nucleoli. Immunophenotype demon-
strated that all epithelioid cells were positive 
for CD31, ERG and Fli-1. To date, no previous 
cases have been reported that accompanied 
with reactive adrenal cortex hyperplasia.

Materials and methods

Two cases of PAEA were obtained from the 
Department of Pathology of Ningbo Clinical 
Pathological Diagnosis Center, China. Glass sli- 
des and paraffin blocks were available from  
the specimens of left adrenalectomies in June 
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Table 1. Antibodies used for immunohistochemical staining
Antibody Clone number Source Dilution 
CD31 JC/70A MAB, Fuzhou, China 1:300
CD34 QBEnd/10 MAB, Fuzhou, China 1:500
ERG EP111 ZM, Beijing, China 1:600
Fli-1 MRQ-1 ZM, Beijing, China 1:400
F8 None* MAB, Fuzhou, China 1:500
CK (pan) AE1/AE3 MAB, Fuzhou, China 1:400
Ki67 MIB-1 Dako, Glostrup, Denmark 1:200
CK5/6 D5/16B4 MAB, Fuzhou, China 1:400
CK7 OV-TL12/30 ZM, Beijing, China 1:500
Vimentin V9 MAB, Fuzhou, China 1:600
Melan-A (A103) A103 MAB, Fuzhou, China 1:500
S-100 4c4.9 MAB, Fuzhou, China 1:400
Syn SP11 MAB, Fuzhou, China 1:500
CgA EP38 ZM, Beijing, China 1:300
Melanoma (HMB45) HMB45 MAB, Fuzhou, China 1:600
PAX-8 MRQ-50 ZM, Beijing, China 1:400
D2-40 D2-40 Dako, Glostrup, Denmark 1:600
Calretinin None* ZM, Beijing, China 1:600
P53 DO-7 Leica, Germany 1:800
SMA 1A4 MAB, Fuzhou, China 1:400
*Neither F8 nor calretinin has a clone number due to rabbit polyclonal antibody.

genetic mass of the left adrenal gland (Figure 
1A) and was interpreted as cortical adenoma, 
not excepting for malignancy. No other primary 
tumor sites were revealed. A complete blood 
count, aldosterone, and electrolytes were unre-
markable. Cortisol was within normal limits and 
measured 399.8 nmol/L. A laparoscopic left 
adrenalectomy was then performed. Chemo- 
therapy and radiation therapy were never  
given. Postopratively, the patient made an 
uneventful recovery and follow up at 3 years 
showed no tumor recurrence. 

In case 2, a 60-year-old man was admitted to 
the ICU of our hospital because of severe pain 
in his left lumbar region in August 2017. CT 
revealed a huge solid mass with cystic areas, 
peripheral leakage around the lesion in his left 
adrenal gland, and no clear demarcation be- 
tween the adrenal mass and adjacent organs 
including the left kidney, spleen, and bottom of 
the stomach serosal surface (Figure 1B). No 
suspicious lesions were identified elsewhere in 
the body, as with case 1. A left adrenalectomy, 
left nephrectomy, and splenectomy were then 
performed. Hemoglobin declined frequently 
and blood transfusion was performed many 

2014 and August 2017. Follow up times were 1 
month and 3 years. Two expert pathologists 
(S.Y.W and Y.S.Y) confirmed a consensus diag-
nosis of epithlioid angiosarcoma, according  
to the 2013 (4th edition) World Health 
Organization (WHO) classification criteria of 
soft tissue tumors. Use of these human tissue 
samples was reviewed and approved by our 
Institutional Ethics Board. 

Immunhistochemical (IHC) studies were per-
formed on formalin-fixed paraffin-embedded 
sections (4-um-thick) by avidin-biotin-complex 
immunoperoxidase technique. Paraffin secti- 
ons stained with hematoxylin-and-eosin (H&E) 
and IHC were viewed with an upright micro-
scope and photographed by OLYMPUS BX53. 
Antibodies are detailed in Table 1. Appropriate 
positive and negative controls were used for 
each antibody. Tumor reactivity for immunohis-
tochemical antibodies was scored as follows: -, 
all tumors cells were negative; tumors cells +, 
5-25% of tumors cells were positive; ++, 
26-50% of tumors cells were positive; and +++, 
>50% of tumors cells were positive. Only tu- 
mors cells with distinct nuclear staining for 
ERG, Fli-1, Ki67, S-100, PAX-8, calretinin, and 

P53; distinct cell membrane 
staining for CK (pan), CK5/6, 
and D2-40; distinct cell cyto-
plasmic staining for F8, CK7, 
Melan-A, inhibin α, syn, CgA , 
HMB45, vimentin, and SMA; 
and distinct cell membrane 
and/or cytoplasmic staining 
for CD31 and CD34 were 
recorded as positive.

Results

Clinical features

Clinical features of all cases 
are summarized in Table 2. 
In case 1, a 60-year-old man 
had been diagnosed with 
high blood pressure ten 
years prior and achieved 
good control by regularly tak-
ing medicine. Upon physical 
examination in June 2014, 
computed tomography (CT) 
scan of the chest and abdo-
men demonstrated a palin-
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times postoperatively. The patient had a rapidly 
progressive and fatal course, dying one month 
after diagnosis.

Histopathology

The tumors measured 6.0 cm and 8.5 cm in 
maximum dimension. Macroscopically, the cut 
surface of the two cases was typically dark red 
to yellow intermingling with regions of hemor-

cular channels with red cells lined by irregular 
epithelioid cells could be easily seen. The irreg-
ular epithelioid cells were mostly characterized 
by abundant eosinophilic cytoplasm, enlarged 
nuclei, prominent nucleoli, and increased mi- 
totic activity (5-40/10 HPF) (Figure 2E, 2F). 
Moreover, a reactive proliferation of adreno- 
cortical cells without mitoses was seen in a 
local area in case 2 and showed negative  
for inhibin α (Figure 2G, 2H). The tumor was 

Table 2. Reported cases and two cases of epithelioid angiosarcoma in renal gland

Cases Age/sex 
(y)

Size 
(cm) Cite Concomitant 

adrenal lesion
Relation to the  
adjacent organs

Chemotherapy/
radiotherapy Clinical outcome

1 [9] 61/M NA R None NA NA NA

2 [10] 35/M 6 R Adrenocortical 
adenoma (F), IM 

Without evidence of 
local tissue invasion or 
metastatic spreading

Adriamycin/ifos-
famide x 4 cycles

Alive, NED at 2 years 

3 [11] 69/F 14 R None NA NA NA

4 [7] 62/F 13.7 CL NA NA/NA NA

5 [8] 42/M 14 R CL Severe adhesions of the 
adrenal mass to the right 
kidney and liver

None/Yes Metastases to the right chest wall, 
liver and right mid-abdominal wall 

6 [5] 68/M 8 L None In contact with the gastric 
wall, left renal vein and 
splenic vessels

(Anthracyclines)/
Yes

Died of neoplastic cachexia at 7 
months, metastases to vertebral 
and costal

7 [4] 63/M 8.5 R Adrenocortical 
adenoma (NF), IM

None NA/NA NA

8 [3] 60/F 5.5 L Adrenocortical 
adenoma (NF), CF

None NA/NA Alive, NED at 9 months after the 
primary resection

9 [2] 53/M 15 L None NA Yes/Yes Died of disease at 3 months, metas-
tases to lung, brain, liver

10 [2] 74/F 8.5 L None NA None/none Died of disease at 5 months

11 [2] 75/F 11 L None NA None/none Died of disease at 16 months, 
metastases to lung, bone

12 [2] 75/F NA L None NA None/none Alive with disease at 19 months, 
metastases to brain at 18 months

13 [1] 66/M 3.4 R Adrenocortical 
adenoma (NF), CF

Without evidence of 
local tissue invasion or 
metastatic spreading

Paclitaxel/none Metastases to pleura at 3 months, 
died with another disease at 1.5 
years

Our case 1 60/M 6.5 L None None None/none Alive, NED at 3 years

Our case 2 60/M 8.0 L Adrenal cortex  
hyperplasia and CL

Adhesions to the capsule 
of kidney and spleen

None/none Died of disease at 1 month 

NA, Not available; F, Functioning; NF, Non-functioning; IM, adrenal epithelioid angiosarcoma and adrenocortical adenoma were intermingled; CF, angiosarcomatous lesion 
appeared confined within the adrenocortical adenoma; NED, No evidence of recurrence or metastatic disease; CL, Cystic lesions.

Figure 1. CT scan of the mass indicated by an arrow; regions as follows: A. 
The left adrenal gland of case 1; B. The left adrenal gland of case 2 and no 
clear demarcation between the lesion and adjacent tissues.

rhage and necrosis. Cystic 
lesions were seen in case 2. 
Yellow orange adrenal par- 
enchyma was grossly identi-
fied adjacent to the mass in 
both cases. Histopathologica- 
lly, the appearance was of 
sheets of irregular epitheli- 
oid cells invading the adren- 
al gland or the vascular lum- 
en lined by atypical epitheli-
oid cells (Figure 2A-D), only  
a thinned cortex remained. 
Marked necrosis, hemorrh- 
age, and anastomosing vas-
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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).
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calretinin) and positivity for vascular differen- 
tiation markers (CD31, CD34, Fli-1, and ERG) 
which can serve as ancillary tools in confir- 
mation of AEA [13-15]. AEA may also be mis-
taken as metastatic carcinoma [4, 5, 8, 16-18]. 
Therefore, an appropriate immunohistochemi-
cal panel of stains is crucial in making the cor-
rect diagnosis. Considering the variability of 
staining, more than one endothelial marker 
may be necessary to support a diagnosis. 
Metastatic carcinoma is negative for all of th- 
ese endothelial markers. Most importantly, 
there were no primary lesions in our cases. 
Misleadingly, AEA may also be considered as 
malignant melanocytoma. However, anasto-
mosing vascular channels are always seen in 
the former but the latter is absent. The former 
is positive for CD31, CD34, ERG, or Fli-1 and 
negative for S-100 and HMB45. The latter is 
opposite, as presented in Table 2. Additionally, 
ESLH is a distinctive indolent vascular neo-
plasm characterized by predilection for young 
adults, multifocal involvement of soft tissue in 
extremities, epithelioid cytomorphology, and 
co-expression of keratins/endothelial markers 
[19]. Mitoses of ESLH are always less than 
5/50HPF, while AEA has an aggressive clinical 
course, prominent atypical cells, and mitoses. 
Diffuse FOSB expression may be helpful in dis-
tinguishing ESLH from epithelioid angiosarco-
ma [19].

However, the pathogenetic mechanism of PAEA 
has not been fully clarified. We only found three 
studies related to pathogenetic mechanism. 
Exposure to arsenicals has been descried to be 
associated with PAEA by Livaditou A et al. in 
1991 [20]. In 2014, Criscuolo M et al. [5] 
reported one case of a vinyl chloride-exposed 
worker with PAEA, indicating that vinyl chloride 
may be a predisposing factor of PAEA. In our 
two cases, there was no history of arsenicals or 
vinyl chloride exposure potentially associated 
with development of angiosarcoma, neither in 
the other 12 cases presented in Table 2. Co- 
rnejo KM et al. [2] reported three cases that 
were positive for MYC protein expression by IHC 
in PAEA in 2015, of which only one cases was 
found to contain polysomy of chromosome 8  
[2] and found to be associated with a chromo-
some 8/MYC gene abnormality. It implied that 
the pathogenetic mechanism of PAEA may be 
related to chromosome 8/MYC gene amplifica-
tion or rearrangement. 

PAEA is an aggressive neoplasm with poor 
prognosis. 5-year overall survival ranges from 
only 24% to 31% [1]. Three of the 15 patients 
were revealed to have adhesions of the adrenal 
mass to adjacent organs [5, 8], in operating or 
through CT scan. Six of 13 reported patients 
were confirmed with metastases to distant 
organs including lung, bone, vertebral and cos-
tal, brain, and liver [1, 2, 5, 8] and only one 
patient was alive at 19-month follow up [2]. 
However, there is no current uniform treatment 
but the main method is surgical resection. 
Optimal adjuvant chemotherapy and radiother-
apies have not yet been clearly identified. Four 
of 13 reported patients were treated with  
chemotherapy such as adriamycin/ifosfamide, 
anthracyclines, or paclitaxel. One patient was 
administered four cycles of adriamycin/ifos-
famide and remained alive with no sign of 
recurrence at 2-year follow up [10]. The remain-
ing three patients died of neoplastic cachexia 
at 7 months [5], 3 months [2], and 1.5 years 
[1], respectively. Four patients without chemo-
therapy achieved complete tumor resection, of 
which two died of the disease at 5- and 16- 
months and one was alive with the disease at 
19-month follow up [2]. Of note, two patients 
that received chemotherapy and radiotherapy 
died of neoplastic cachexia at 7 months and  
3 months [2, 5]. Furthermore, our two patients 
achieved complete tumor resection without 
chemotherapy orradiotherapy. One was healthy 
at 3 years and one died at 1 month follow up. 
Based on analysis, there seems to be no signifi-
cant difference in clinical outcome between 
patients with or without chemotherapy/radio-
therapy after surgery.

In conclusion, we present two unusual cases  
of PEA with epithelioid morphology, with case 2 
accompanied with reactive adrenal cortex 
hyperplasia and showing aggressive clinical 
course. PAEA may be easily misdiagnosed gi- 
ven its rarity, morphology, and immunohisto-
chemical expression of CK. More case resear- 
ch is necessary to better understand biological 
characteristics, clinical outcomes, and the pa- 
thogenetic mechanism. Close follow up is eq- 
ually important. Of note, early detection, accu-
rate diagnosis, and complete tumor resection 
is crucial for patient prognosis.
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