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CASE SUMMARY 
A 72-year-old female with a prior 

history of breast cancer presented with 
mild acute kidney injury. She under-
went renal ultrasonography which 
identified a mass and prompted fur-
ther imaging. An MRI demonstrated a 
nonspecific large left suprarenal mass 
which was subsequently resected. 
Pathology demonstrated the mass to 
be angiosarcoma. A six-month postop-
erative FDG PET-CT was preformed 
which showed new hypermetabolic 
focus in the left prevascular mediasti-
num. Subsequent CT-guided biopsy 
revealed metastatic disease.

IMAGING FINDINGS  
Initial abnormalities on the renal 

ultrasound prompted further investi-
gations and due to the patient’s AKI 
a MRI was performed. Renal proto-
col MRI examination showed a large, 
complex mass appearing to arise from 
the left adrenal gland (Figure 1), which 
correlated to the suprarenal lesion on 

the sonogram. This mass was mark-
edly heterogeneous on the T1 and 
T2-weighted image, with areas of T1 
hyperintensity suspected to represent 
hemorrhagic material, as well as cen-
tral T2 hyperintensity likely related to 
necrosis, and exhibited irregular inter-
nal and nodular peripheral enhance-
ment. The patient underwent resection 
of the suprarenal mass which was con-
sistent with epithelioid angiosarcoma 
with extensive infarction.

Subsequent to the pathologic diag-
nosis, the patient underwent an 18-F 
fluorodeoxyglucose positron emission 
tomography-computed tomography 
(FDG PET-CT) scan to assess for met-
astatic disease, which showed expected 
post-surgical and reactive changes with 
no definitive metabolic evidence of sur-
gical bed residual tumor or regional or 
distant metastasis. 

A follow-up PET-CT scan 6 months 
later demonstrated regional recurrence 
as well as a new hypermetabolic focus 
in the left prevascular mediastinum 

(Figure 2). A CT-guided biopsy of the 
anterior mediastinal mass revealed met-
astatic disease from primary angiosar-
coma

DIAGNOSIS
Adrenal epithelioid angiosarcoma.
Differential diagnoses: hemorrhagic 

and or necrotic metastases, adrenal cor-
tical carcinoma or pheochromocytoma.

DISCUSSION  
The adrenal, or suprarenal, glands 

are a unique, duplex endocrine organ 
comprised of a cortex formed from 
the mesoderm and central medulla of 
neural crest origin. As a result, their 
endocrine function comprises both 
glucocorticoid and catecholamine pro-
duction. The adrenal glands represent 
a common site of disease and are well 
evaluated by cross-sectional imaging, 
particularly on CT and MRI examina-
tions of the abdomen. The frequency 
of adrenal abnormalities in the general 
population is 9%.1 
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For purposes of differential diag-
nosis, masses of the adrenal gland are 
commonly grouped into those that are 
fat containing, cystic, hypervascular 
and overtly malignant. Primary cortical 
carcinomas of the adrenal gland are rare 
tumors, found in approximately two 
patients per million.2 Malignant mesen-
chymal primary tumors of the adrenal 
gland are extremely uncommon; the 
few reported cases of soft-tissue sar-

coma have included tumors of vascular 
and smooth muscle origin.3

Adrenal angiosarcoma represents 
less than 1% of malignancies.4 There 
have been few reported cases of pri-
mary adrenal angiosarcoma in the 
literature.5 Most have been found inci-
dentally or with nonspecific symp-
toms, such as abdominal pain. While 
most of these lesions have been sol-
itary, there has been a single reported 

instance with a coexistent, functional 
adrenal adenoma.6

The described MRI appearance of 
adrenal angiosarcoma is that of punc-
tate calcifications, intense peripheral 
enhancement and a necrotic center.7 It 
can also have loss of signal on out-of 
phase imaging secondary to foci of 
intracytoplasmic lipid.8 In our case, the 
MRI appearance was heterogeneous 
in signal intensity on all sequences, 
containing foci of T1-weighted hyper-
intensity, T2-weighted hypointensity 
related to hemorrhagic byproducts, 
T2-hyperintensity in regions of necro-
sis seen at pathology, and non-uniform, 
peripheral contrast enhancement. This 
nonspecific appearance leads to dif-
ficulty making a definitive diagnosis 
based on MRI.

Review of the literature demon-
strates challenges in the pathologic 
diagnosis as well. One obstacle is a 
common microscopic cystic appear-
ance that can be confused with adrenal 
cortical carcinoma. Also, most cases of 
reported adrenal angiosarcoma demon-
strate an epithelioid histologic pattern 
as opposed to a vasoformative pattern. 
Histologic testing for vascular markers, 
such as CD31 and factor VIII, is a key 
part in the pathologic evaluation.5

The clinical outcomes of patients 
with adrenal angiosarcomas are not well 
studied. The five-year overall survival 
rates of angiosarcoma is 24% to 31%.9 
A review of 17 reported cases showed 
five patients who died with disease after 
surgical removal of the primary tumor 
(including from postoperative complica-
tions).5 Patients with soft tissue sarcoma 
typically undergo a combination of sur-
gery, chemotherapy and radiation ther-
apy. In our case, the patient developed 
metastatic disease after surgery, detected 
on surveillance PET-CT. A search of 
the literature revealed reports of adre-
nal angiosarcoma with hypermetabolic 
metastatic disease on FDG PET.10,11 
However, there is no broader literature 

A

C

B

D

FIGURE 1. Follow-up MRI. (A) Coronal single-shot fast spin echo T2-weighted image shows 
a large mass in the region of the left adrenal gland, measuring 7.5 cm x 6.6 cm x 8.2 cm in 
size. There is central hyperintensity corresponding to hypointensity on T1-weighted image 
(B) consistent with central necrosis; regions of variable signal loss correlate to T1 hyper-
intensity related to complex or proteinaceous fluid and hemorrhagic products. (B) Coronal 
T1-weighted, fat-suppressed gradient echo image demonstrates that the hyperintense 
areas do not represent fat but rather are consistent with residue of hemorrhage. (C) Coronal 
postcontrast, fat-suppressed T1-weighted gradient-echo image shows peripheral, irregular 
and nodular contrast enhancement as well as irregular enhancement at the inferior medial 
aspect of the tumor. Central non-enhancement confirms a large area of hemorrhage and 
necrosis. (D) Coronal T1 subtraction image (obtained by subtracting image B from image C) 
better delineates actual tumor enhancement from the underlying T1 hyperintensity of necro-
sis and hemorrhage.
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to suggest that angiosarcoma is consis-
tently hypermetabolic on PET. Soft tis-
sue sarcomas, in general, exhibit variable 
FDG hypermetabolism, typically in rela-
tionship to their histologic grade.12

CONCLUSION  
Angiosarcomas commonly occur in 

the skin, soft tissue, breast, bone, liver, 
and spleen. The MRI appearance is 
variable owing to the various stages of 
hemorrhage, necrosis, cystic degener-
ation, and viable tissue present within 
the lesion. Although rare, angiosarcoma 
can also arise in the adrenal glands.

Our case report shows that adre-
nal gland angiosarcoma can have a 
similar appearance to adrenal cortical 
carcinoma. Adrenocortical carcino-

mas are usually large at diagnosis and 
appear heterogeneous on both T1- 
and T2-weighted images owing to the 
presence of internal hemorrhage and 
necrosis. 

The behavior of adrenal angiosar-
coma on FDG PET is not well studied. 
In our case, as well as in two additional 
reports, the surgical bed recurrence and 
metastasis were hypermetabolic.
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FIGURE 2. Repeated Surveillance PET. Positron emission tomography-computed tomogra-
phy scan performed 6 months after surgical resection shows evidence of developing regional 
recurrence (A) with new, very intense hypermetabolism (maximum SUV = 17.9; average 
liver SUV = 2.6) and hypermetabolism in non-enlarged and borderline enlarged left periaortic 
nodes (top). There is also new soft tissue density in the anterior mediastinum (B) with very 
intense hypermetabolism (maximum SUV = 16.7), which was consistent with subsequently 
biopsy proven for metastatic angiosarcoma (bottom). SUV, standardized uptake value. (Click 
on the image framed in red to view it in a DICOM viewer powered by EXA-PACS.)
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