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Abstract

Angiosarcoma is a rare high-grade malignant neoplasm with poor 
clinical outcome and survival rates, occurring most commonly 
in the skin and soft tissue. It is composed of neoplastic cells that 
demonstrate endothelial differentiation. The diagnosis of angiosar-
coma can be difficult due to its pathohistologic presentation as a 
poorly differentiated neoplasm with associated secondary changes. 
We report a case of angiosarcoma of the adrenal gland with con-
current contralateral renal cell carcinoma (RCC) and renal vein 
thrombus. The presumptive clinical diagnosis was metastatic renal 
cell carcinoma to the contralateral adrenal gland. Pathohistologic 
evaluation demonstrated massive hematoma associated with intra-
vascular papillary endothelial hyperplasia (IPEH)-like features. We 
discuss the pathohistological features used to ascertain a diag-
nosis of angiosarcoma in the presence of IPEH-like changes and 
differentiate it from reactive vascular proliferation seen in IPEH 
(Masson’s tumour). 

Introduction 

Angiosarcoma is a rare high-grade malignant neoplasm 
composed of neoplastic cells showing endothelial cell dif-
ferentiation.1-4 It occurs predominantly in the soft tissue and 
skin, although other sites including the breast, bone, liver 
and spleen have been reported.3,5,6 Angiosarcoma of the 
adrenal gland is exceedingly rare and only several cases 
have been reported.2,7

The prognosis of patients with angiosarcoma is poor, 
with 5-year survival rates ranging from 24% to 31%.1,3,6,7

Therefore, a timely correct diagnosis is crucial and is based 
on immunohistochemical confirmation of the endothelial 
origin since pathohistologic presentation is typically that of 
a poorly differentiated neoplasm.4,7 We report a case of a 
patient with adrenal angiosarcoma, discuss the diagnostic 

challenges of angiosarcoma with the presence of massive 
hematoma and intravascular papillary endothelial hyperpla-
sia-like features, and differentiate angiosarcoma from intra-
vascular papillary endothelial hyperplasia (IPEH)-Masson’s 
tumour.8

Case report 

A 67-year-old man with a medical history of tachyarrhyth-
mia, hypertension, Gastroesophageal reflux disease, benign 
prostatic hyperplasia, and gout was referred for evaluation 
of a left renal mass and large right adrenal lesion. His physi-
cal examination was benign, except for mild right upper 
quadrant tenderness. A computed tomography (CT) scan 
revealed a 15.8-cm heterogeneous enhancing right adrenal 
lesion (Fig. 1, part A). There was also a 4.8-cm heteroge-
neous enhancing left renal mass with a 3.6-cm left renal vein 
thrombus (Fig. 1, part A). The radiographic features of the 
adrenal lesion were consistent with primary adrenal carci-
noma or possibly a metastasis from the renal primary. The 
adrenal mass metabolic evaluation and metastatic workup 
were negative. 

A CT-guided core biopsy of the adrenal lesion showed 
inconclusive pathohistologic findings, including fragments 
of fibroadipose tissue, inflammatory cells, and hemorrhage. 
There was scanty focus of entrapped cells with clear cell 
morphology, which could represent benign adrenal cortical 
cells, however metastatic clear cell carcinoma was consid-
ered in the differential diagnosis. It was not possible to per-
form an additional immunohistochemical study to confirm 
the definitive cell origin, due to the small size of the core 
biopsy sample.

The findings were presented at our multidisciplinary can-
cer rounds and the decision was made to proceed with 
tyrosine kinase inhibitor neoadjuvant therapy. The patient 
completed two 4-week courses of sunitinib (50 mg oral, 
daily). The size of the left renal mass decreased to 3.7 cm 
after the first course and the thrombus was present only in 
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the uppermost renal segmental vein in keeping with a dra-
matic treatment response (Fig. 1, part B). The adrenal mass 
had not changed suggesting that it may not have been a 
metastatic renal cell carcinoma (RCC). 

Faced with this diagnostic dilemma, we found that the left 
kidney RCC and thrombus responded to sunitinib treatment, 
while the adrenal mass did not. Therefore, the malignant 
potential of the adrenal mass was uncertain, and a right adre-
nalectomy was decided as the next best step in management. 
The patient underwent a right-sided adrenalectomy 6 weeks 
after the completion of the second course of sunitinib.

The gross pathological evaluation revealed a 24.5-cm 
well-circumscribed encapsulated mass with the appearance 
of a large blood clot and a thick (1.2 cm) hemorrhagic cap-
sule without evidence of residual adrenal tissue (Fig. 2, part 
A). Microscopic sections demonstrated massive hematoma 
surrounded by a fibrous capsule with small foci composed 

of papillary structures seen at the periphery of the speci-
men showing papillary endothelial hyperplasia-like features 
(Fig. 2, part B). The papillary structures were lined with 
a single layer of endothelial cells forming the occasional 
anastomosing network with few papillary cores consisting 
of fibrin or fibroconnective tissue (Fig. 2, part C). Small focal 
areas arranged in solid sheets of cells were seen close to 
the fibrous capsule. They were composed of atypical cells 
showing epithelioid morphology. Infrequent mitotic figures 
were seen without evidence of atypical mitoses (Fig. 3, parts 
A, B). Occasional solid foci were intermixed with papillary 
endothelial hyperplasia-like structures. The endothelial cell 
differentiation was confirmed by immunostaining (positive 
CD31 and CD34) (Fig. 3, part C). The lesional cells were 
negative for epithelial markers and CD10, excluding a pos-
sibility of metastatic RCC. Scanty remnant of the adrenal 
cortical tissue was identified within the capsule (Fig. 3, part 

Fig. 1. Contrast-enhanced computed tomography images prior (A) and after (B) the sunitinib treatment demonstrate a large heterogeneously enhancing mass arising 
from the right adrenal gland. It contains areas of peripheral calcification as well as scattered internal blood products and central necrosis. There is a significant 
mass-effect on the adjacent organs including inferior displacement of the right kidney. A heterogeneously enhancing lesion is also noted within the upper pole of 
the left kidney. Note a decreased size of the left renal lesion after the sunitinib therapy. 

Fig. 2. Gross picture of large encapsulated hemorrhagic adrenal mass with blood clot and variegated heterogeneous appearance (bisected longitudinally). A: 
Histologic sections of resected adrenal tumour. B: Microscopic section demonstrating widespread areas of hematoma (*) with papillary structures (arrow) 
(hematoxylin and eosin stain [H&E], ×20).  C: Papillary structures (*) lined by a single layer of endothelial cells with occasional fibrin cores (H&E, ×100). 
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A) confirmed by immunostaining (inhibin-positive, vimentin-
negative). The specimen was extensively sampled; however, 
there was no histologic evidence of metastatic RCC; there-
fore, the possibility of massive adrenal hematoma within 
metastatic malignancy was excluded. The initial pathohis-
tologic interpretation included papillary endothelial hyper-
plasia (Masson’s tumour) arising in a background of massive 
hematoma. This reactive process was considered in a dif-
ferential diagnosis due to lack of frank tumour cell necrosis, 
marked cellular pleomorphism, relatively low mitotic rate 
(3 mitoses/10 high power fields), and atypical mitoses. Due 
to the unusual clinical presentation and the presence of 
worrisome histologic features, such as small solid foci of 
atypical epithelioid cells with endothelial differentiation, 
consultation with the external expert soft tissue patholo-
gist was requested. Despite the Masson-like pathohistologic 
appearance, based on greater cytologic and nuclear atypia 
than usually seen in IPEH, a diagnosis of epithelioid angio-
sarcoma was rendered.

The patient also underwent a left laparoscopic radical 
nephrectomy with renal vein thrombectomy after the right 
adrenalectomy. The pathological analysis revealed pT3a 
clear cell RCC, Fuhrman nuclear grade 2 with clear surgi-
cal margin (Fig. 4). The patient is now 1 year post-surgery 
with negative CT scans with no evidence of recurrent or 
metastatic disease.

Discussion 

We present a case of a patient with adrenal angiosarcoma 
and synchronous contralateral RCC. The adrenal angiosar-
coma showed unusual histologic presentation with massive 
hematoma and Masson’s tumour-like features. The diagnosis 
of epithelioid angiosarcoma was confirmed with pathohis-
tological evaluation, which showed endothelial markers, 
such as CD31, CD34, and factor VIII, as well as a greater 
degree of cytologic and nuclear atypia than usually seen in 
Masson’s tumour.

The pathogenesis of angiosarcoma remains elusive; how-
ever, chronic lymphedema, familial angiodysplasia, prior 
anabolic steroid therapy, and exposure to vinyl chloride, 
thorotrast or arsenic have been identified as predisposing 
factors. The angiosarcomas show upregulation of vascular-
specific receptor tyrosine kinases, compared to other types of 
sarcomas. Furthermore, a high level amplification of MYC is 
reported in radiation-associated and lymphedema-associat-
ed angiosarcoma.2-5,9-11  Symptoms of adrenal angiosarcoma 
are non-specific and range from asymptomatic to significant 
weight loss, episodic fevers, and weakness.1,5,7,10,11

Low incidence rates and non-specific radiologic or histo-
logic features contribute to the difficulty of an angiosarcoma 
diagnosis. Histologically, it is characterized by solid sheets 
or nests of epithelioid cells with cellular pleomorphism, 
increased mitotic activity, eosinophilic cytoplasm, vesicu-
lar nuclei, and prominent nucleoli.1-5,7,11,12 Furthermore, 
angiosarcoma tends to have a positive immunoreactivity 

Fig. 3. Histologic sections of adrenal tumour: A. Microscopic section from the periphery of the mass with remnant of adrenal cortical tissue (*) within fibrous capsule 
and focus of atypical epithelioid cells (**) (hematoxylin and eosin stain [H&E] ×100). B. Focus of atypical epithelioid cells with occasional mitotic figures (arrow) 
(H&E, ×200).  C. Immunohistochemistry results showing immunoreactivity for CD31 confirming endothelial origin (×200). 

Fig. 4. Microscopic section of the left radical nephrectomy specimen revealing 
clear cell renal cell carcinoma, Fuhrman nuclear grade 2 with areas of recent 
and remote hemorrhage and hemosiderin pigment (arrow) (hematoxylin and 
eosin stain, ×200).
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for cytokeratin, a marker of epithelial tumours.2-5,7,11,12 Taken 
together, these factors can contribute to a misdiagnosis of 
metastatic carcinoma or adrenal carcinoma. However, 
immunohistochemical staining results using endothelial 
markers (CD31, CD34, ERG, FLI-1 and factor VIII) can con-
firm the endothelial differentiation of the neoplasm.3-6,11,12

The diagnosis of angiosarcoma can be a challenge due 
to pathohistologic features mimicking IPEH (Masson’s 
tumour) as seen in the current case. IPEH is a benign, reac-
tive process that cannot be differentiated radiologically from 
other benign or malignant lesions.13 It can mimic malig-
nancy, such as angiosarcoma, in particular in the context of 
underlying reactive changes related to treatment (sunitinib 
therapy). IPEH can also occur concomitantly with frank 
angiosarcoma, making the distinction between these two 
entities even more challenging, in particular if there is a lack 
of pathohistologic findings of marked cellular and nuclear 
pleomorphism, and significant mitotic activity. 

Immunohistochemical staining for endothelial markers, 
such as CD31 and CD34, can be used to differentiate IPEH 
from non-vascular lesions.14,15 However, angiosarcoma also 
stains positively for these markers.3,5,6,11,12 Angiosarcoma can 
be differentiated from IPEH based on histological interpre-
tation. Histologic features, such as intraluminal location of 
IPEH and association with organizing thrombus, may aid in 
the diagnosis.14 Low levels of cellular pleomorphism, necro-
sis, and mitotic activity are characteristic of IPEH, while in 
angiosarcoma, these levels tend to be high.7,11,14

Prognosis of these two neoplasms are dramatically dif-
ferent.13,14 Angiosarcoma is an aggressive high-grade malig-
nancy with a poor prognosis.1,6,7 The mortality rate within the 
first year of diagnosis is over 50%.1 Factors that contribute to 
a poor prognosis include advanced age, increased tumour 
size, a retroperitoneal primary site, and a proliferative index 
greater than 10%.6,12 The most common treatment for angio-
sarcoma is an adrenalectomy, but the presence of metastasis 
may necessitate adjuvant paclitaxel-based chemotherapy or 
radiotherapy.2,5-7,12 In contrast, with local resection, IPEH can 
be cured and has a low recurrence rate.13,15

Conclusion 

This case demonstrated a RCC of the left kidney with clini-
cally suspected contralateral large adrenal metastasis, which 
in fact was epithelioid angiosarcoma with Masson’s tumour-
like histologic features. It illustrates the diagnostic dilemma, 
and difficult management decisions, which resulted in an 
excellent surgical outcome. Angiosarcoma can be difficult 
to diagnose due to the absence of specific radiologic fea-
tures and histologic features mimicking other neoplastic and 
non-neoplastic lesions.  Immunochemical staining for CD31, 
CD34, ERG, FLI-1 and factor VIII can confirm the endothelial 

origin of angiosarcoma. Histologic features, such as the level 
of cellular pleomorphism and mitotic activity, can be vari-
able, but they are the most important factors used to distin-
guish angiosarcoma from benign vascular lesions including 
IPEH.3-7,11,12,14 The prognosis and clinical outcome of these 
two lesions are vastly different and a correct diagnosis is 
essential to optimize patient outcomes.13,14
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