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Background Angiosarcoma is a rare tumor that accounts for 1% of all sarcomas. Advances in therapy and 
proper surgical technique have contributed to improved survival in an otherwise poor prognosis. 
We present the case of a 63-year-old male who presented with abdominal pain and weight loss. 
Imaging revealed a large right adrenal mass, which was surgically removed without complications. 
Pathological analysis confirmed adrenal epithelioid angiosarcoma. Due to the rarity of this 
malignancy, we present the case and review the literature to highlight the expertise needed for its 
diagnosis and management.

Summary Adrenal angiosarcomas continue to be challenging to diagnose and treat clinically. Patients present 
most commonly with abdominal pain, and imaging with CT is limited due to the tumor’s ability 
to mimic other benign etiologies, such as adrenal adenomas with hemorrhage. Adrenal masses 
require extensive endocrinology workup to rule out other etiologies, such as pheochromocytomas, 
aldosteronoma, and non-functional adenomas. Histomorphology and immunochemistry can be 
used for a definitive diagnosis of adrenal angiosarcoma since the markers CD31, CD34, and factor 
VIII have been commonly reported.

Surgical resection with negative margins remains the mainstay of therapy, and adjuvant radiation 
may be used in cases with positive margins. Adjuvant anthracycline-based chemotherapy may 
be used in cases of distant metastases, but its efficacy is not well-established due to limited cases. 
While visceral angiosarcomas show better five-year survival rates, their prognosis remains poorer 
compared to angiosarcomas in other body locations.

Conclusion Adrenal angiosarcoma is an extremely rare tumor currently diagnosed using histomorphology and 
immunochemistry and treated with surgical resection. Adjuvant radiation and chemotherapy are 
used in special cases. Although the five-year survival rate has improved for visceral angiosarcomas, 
most likely due to improved surgical techniques and treatment, its prognosis remains poor in 
comparison to angiosarcomas that arise from other locations.
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Case Description
The patient is a 63-year-old male with a history of reac-
tive airway disease, well-controlled ulcerative colitis, 
and colonic polyps, who presented with six weeks of 
right upper quadrant abdominal pain, back pain, and a 
25-pound unintentional weight loss; his BMI was 23.8. 
He was referred to the general surgery clinic after a com-
puted tomographic (CT) scan of the abdomen/pelvis 
with IV contrast showed a 16 cm right upper quadrant 
retroperitoneal mass, favored to be arising from the right 
adrenal. Work-up with plasma metanephrines was nega-
tive and ruled out pheochromocytoma. Based on the size 
of the adrenal mass, persistent pain, and weight loss, the 
patient was taken to the operating room for an adrenalec-
tomy. The tumor appeared to potentially involve the liv-
er, right kidney, and diaphragm on the preoperative CT; 
hence, we also obtained informed consent for a possible 
right nephrectomy, liver wedge resection, and partial dia-
phragmatic resection.

The patient received epidural analgesia preoperatively, 
and his abdomen was entered via a right subcostal open 
approach. Dissection was performed in the right upper 
quadrant and retroperitoneum, with findings of a large 
encapsulated right adrenal mass. It was dissected free-
ly from the surrounding structures without violating the 
tumor capsule. The mass did not invade the right kidney or 
liver parenchyma. The posterior right hemidiaphragm was 
adherent to the mass, leading to partial resection of both 
the mass and the diaphragm. We took care not to rupture 
the tumor or violate its capsule throughout the dissection. 
After resection of the mass, the patient’s abdomen was 
closed. His postoperative recovery was unremarkable, with 
adequate pain control and tolerance to oral intake, and he 
was discharged on postoperative day 3.

The pathology result for the right adrenal tumor was epi-
thelioid angiosarcoma with extensive surrounding hem-
orrhage, with negative tumor margins and an intact cap-
sule. Consultation with the Department of Pathology at 
Brigham and Women’s Hospital confirmed this diagnosis, 
showing atypical endothelial cells with epithelioid mor-
phology, amphophilic cytoplasm, and vesicular nuclei. The 
specimen stained positive for CD31 and ERG (ETS-re-
lated gene, an oncogene). Figure 1 shows cross-section-
al imaging of the abdomen before and after the surgery. 
Figures 2 and 3 show the gross specimen (green arrows 
point to the tumor, and the purple arrow to the associated 
hematoma). Figures 4 and 5 show the microscopic histo-
pathologic view of the specimen (green arrow points to the 
atypical endothelial cells, purple arrow to the hematoma).

The patient continued to do well postoperatively and fol-
lowed up in the clinic. Based on the pathological diagnosis, 
the patient’s medical oncologist completed staging with a 
CT of the chest and head, which did not reveal evidence 
of metastases. A surveillance abdominal CT scan was 
obtained by oncology six weeks postoperatively and did 
not suggest any residual disease or recurrence of the tumor.

Figure 1. Cross-sectional Imaging of Abdomen. Published with Permission

A) Preoperative CT scan displaying a large right-sided adrenal angiosarcoma; 
B) imaging post-surgery following resection of the right adrenal angiosarcoma.
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Figure 2. Surgical Views of Right Adrenal Mass. Published with Permission

A) Exposed right adrenal tumor intraoperatively; B) right adrenal mass after 
surgical removal.

A

B

Figure 3. Gross Cross-section of Right Adrenal Mass. Published with 
Permission

Figure 4. Low-power Microscopic View (20x) of Arenal Angiosarcoma 
Stained with Hematoxylin/Eosin (H&E) Published with Permission

Green arrow: neoplasm; Purple arrow: surrounding hemorrhage within the 
adrenal.

Green arrow: atypical endothelial cells; Purple arrow: adrenal hematoma
Note similarities to an aged adrenal hematoma
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Discussion
Angiosarcoma is a rare, aggressive tumor of endothelial 
origin that accounts for 1% of all sarcomas and more com-
monly occurs in the head, neck, breast, skin, liver, heart, 
bone, and spleen.1,2 Approximately 62 cases of adrenal 
angiosarcomas have been reported in the last 53 years.1-51 
As a whole, angiosarcomas have shown an improvement 
in the five-year survival rate, which is now 34-41%.49 
Visceral angiosarcomas specifically have demonstrated 
improvement in the two-year survival rate, but the prog-
nosis remains poor.49 One single-center retrospective study 
reported a median overall survival of five months for 
patients with visceral/deep soft tissue angiosarcomas ver-
sus greater than 60 months for angiosarcomas arising in 
other locations.49 Few, if any, case series investigate adrenal 
angiosarcomas alone, but for angiosarcomas as a whole, 
one retrospective study showed that a histopathological 
pattern of greater than ten mitotic figures per ten high 
power fields was associated with a worse prognosis.52

In the setting of an adrenal mass, other malignant neo-
plasms must be ruled out, such as adrenal cortical carci-
noma, pheochromocytoma, metastatic adenocarcinoma, 
metastatic malignant melanoma, and the primary origin 
of angiosarcoma.22 Adrenal angiosarcomas may also be 
mistaken for benign neoplasms, like adrenal adenoma 
with hemorrhage and epithelioid hemangioendothelioma, 
especially since imaging may demonstrate benign features 

like calcification.22 In the case of adrenal incidentalomas, 
workup should include a history and physical exam. Signs 
and symptoms of adrenal hormone excess should be elu-
cidated, and a 1 mg overnight dexamethasone suppression 
test can be performed to exclude hypercortisolism.53 Pheo-
chromocytoma may be excluded by measurement of plas-
ma-free metanephrines or urinary fractionated metaneph-
rines.53 Aldosterone: renin ratio should be used to exclude 
primary aldosteronism, especially in patients who present 
with hypertension and hypokalemia.53 Functional adrenal 
malignancies usually secrete cortisol, though rarely may 
also secrete androgens such as dehydroepiandrosterone 
and testosterone,54 hence serum levels of these androgens 
may be included in the workup. A multiphase CT with 
adrenal protocol is the usual first-line imaging modality.55 
It includes an unenhanced scan, a portal venous phase 
scan one minute after contrast injection, and a delayed 
phase scan (15 minutes after contrast). A fatty lesion on 
the unenhanced scan is diagnostic of a benign myelolipo-
ma.55 A lesion with less than 10 Hounsfield units on the 
unenhanced scan is usually a benign adenoma.55 Benign 
adenomas also have rapid contrast washout, while malig-
nant lesions retain contrast longer. Hence, the delayed-
phase image can help distinguish these two categories.55 
In general, MRIs (non-contrasted) are utilized in adrenal 
imaging when contrast administration is contra-indicated 
(e.g., advanced renal failure).55 MRI may also help clar-
ify involvement/invasion of surrounding structures for 
large tumors. Small lesions on imaging (<4 cm) may need 
surveillance with sequential follow-up imaging at 6- to 
12-month intervals.53 Lesions larger than 4 cm, symptom-
atic with pain, or lesions with worrisome imaging charac-
teristics should undergo surgical resection. Patients with 
high-grade sarcoma should undergo a staging non-con-
trasted CT chest to rule out pulmonary metastases.56 In 
addition, angiosarcomas may metastasize to the brain; 
therefore, these patients should receive an MRI of the head 
(or CT head if an MRI is contra-indicated).56

Adrenal angiosarcoma more frequently affects males (n=39) 
than females (n=18) and occurs most frequently in the 
sixth and seventh decades of life (age range=38 to 85 years, 
with a mean of 60 years). The etiology of adrenal angio-
sarcoma remains unknown, but prior case reports have 
suggested an association with long-term vinyl chloride and 
direct arsenic exposure.8,36 It has not been associated with 
MEN syndrome, radiation exposure, or anabolic steroid 
use.22 Patients usually present with abdominal pain and 
less commonly with fatigue, weakness, and weight loss.1 

Figure 5. High-magnification view (400x) of Adrenal Angiosarcoma 
Stained with H&E. Published with Permission

Note atypical endothelial cells having epithelioid morphology, with copious 
amphophilic cytoplasm and vesicular nuclei
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Diagnostic workup is challenging since imaging shows het-
erogeneous intensity; biopsy specimens can include hem-
orrhage, necrosis, and cystic changes, which are non-spe-
cific and can be observed in other etiologies such as adrenal 
adenomas and pheochromocytomas.49 Gross examination 
findings after resection are variable, as the mass may be 
well-circumscribed or infiltrative.22 Histomorphology and 
immunohistochemistry are required to diagnose adrenal 
angiosarcoma definitively; the antigen markers CD31, 
CD34, and factor VIII are commonly expressed.49 Patho-
logical diagnosis is occasionally difficult and may require 
consultation with a pathologist at a specialized cancer cen-
ter, especially if the mass is large/invasive and the initial 
histopathological review is not diagnostic of malignancy. 
Most adrenal angiosarcomas have an epithelioid histologic 
pattern.43

Given the rarity of adrenal angiosarcomas, most studies of 
treatment and prognosis are based on retroperitoneal and 
intra-abdominal sarcomas of any histology. Surgical resec-
tion is the mainstay of therapy. As with many other malig-
nancies, tumor rupture, gross residual tumor, and positive 
margins have been shown to decrease overall survival.57 
One study of 500 patients showed that median overall sur-
vival was reduced from 103 months to 18 months if mar-
gins were positive.58 Some sarcoma centers have performed 
compartmental resections for retroperitoneal/intraab-
dominal sarcomas, in which adjacent uninvolved organs 
(e.g., colon, kidney) are resected due to the possibility of 
microscopic invasion/seeding.59 Retrospective studies have 
shown a survival benefit with this aggressive approach,59 
but no randomized studies exist to date; thus, further 
studies are needed to substantiate a benefit. In addition, 
abdominal visceral angiosarcomas are known to be lymph-
angiophilic.60,61 Apart from the resection of grossly abnor-
mal lymph nodes, formal guidelines for lymphadenectomy 
are lacking, given the rarity of these cases.

Current guidelines recommend a multidisciplinary eval-
uation and treatment approach to retroperitoneal sarco-
mas.56,62 Radiation therapy has been used in cases of pos-
itive margins or when incomplete resection is anticipated 
preoperatively.62 A large retrospective study showed a ben-
efit to combined surgery and radiation therapy (compared 
with surgery alone), both for preoperative and postop-
erative radiation.63 Preoperative radiation is preferred to 
reduce the risk of tumor seeding and potentially improve 
the resectability of the tumor.56 If performed preoperative-
ly, the usual dose is 50 Gy of external beam radiation ther-
apy (EBRT). Lower-dose intraoperative radiation ther-

apy or postoperative boost EBRT have been used when 
microscopic or gross residual diseases are encountered.56 
A preoperative biopsy for tissue diagnosis is necessary for 
neoadjuvant therapies (to guide regimen selection) or if 
an etiology other than sarcoma is suspected on imaging.56 
Chemotherapeutic agents have been used in some cases of 
retroperitoneal sarcoma, especially high-grade cases. These 
agents include doxorubicin, gemcitabine, and ifosfamide.62 
However, given the rarity of these cases, studies have yet to 
show a survival benefit of chemotherapy for retroperitoneal 
sarcoma.64 For resectable tumors, if neoadjuvant therapies 
will not be utilized due to a large, symptomatic tumor that 
necessitates an upfront resection, a preoperative biopsy can 
be avoided given that it would not affect the patient’s man-
agement but would carry risks of bleeding and/or tumor 
seeding. Chemotherapy and radiation have been used for 
non-resectable tumors to improve resectability.56

Treatment of adrenal angiosarcomas specifically is chal-
lenging, given the rarity of the diagnosis. In the published 
case series to date, surgery is the mainstay of therapy with 
adjuvant anthracycline-based chemotherapy in cases of dis-
tant metastases.24 Although rare, bone, liver, pleura, jeju-
num, and lung metastases have been reported.1 Metastases 
are associated with worsened prognosis.65 Surgical resec-
tion of adrenal angiosarcomas should follow typical onco-
logic principles for complete resection without violating 
the capsule and ensuring negative margins. Radiation to 
the operative bed has also been utilized in certain cases of 
adrenal angiosarcoma in which the surgical margins were 
positive for tumor.66 Tumors less than 5 cm have a median 
overall survival of >60 months, compared with a median 
overall survival of 10 months for tumors greater than 5 
cm.65 A prior case report also involved adjuvant radiation 
for a total of 50 Gy delivered after surgical resection of an 
adrenal angiosarcoma with a very close margin, and the 
patient was in remission as of 18 months postoperatively.42 
Potentially due to the small number of cases, chemotherapy 
has not been shown to have a survival benefit for patients 
with angiosarcoma to date.67 Anthracyclines and taxanes 
have been utilized in patients with metastatic angiosarco-
ma. However, studies have rarely shown an overall survival 
greater than one year in these patients, usually less than six 
months.68

Surveillance is necessary, given the risk of local recurrence 
after retroperitoneal sarcoma resection. Studies are limit-
ed on the optimal surveillance schedule; however, current 
guidelines recommend a physical exam, chest radiograph, 
and abdominal CT/MRI every three to six months for 
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the first two to three years postoperatively, then every six 
months for the next two years, then annually after that.56,62 
Chest CT scans have not been shown to be more cost-ef-
fective compared with chest radiographs for early detec-
tion of pulmonary metastases.62 As with the index tumor, 
recurrences are treated with surgical resection (if possible) 
and neoadjuvant chemotherapy or radiation.56 The patient 
in our case study will continue with this surveillance plan 
(physical exam, abdominal CT scan, and chest radiograph 
every six months for the upcoming years).

Conclusion
Adrenal epithelioid angiosarcoma is a rare malignant 
tumor. Management includes surgical resection to nega-
tive margins, with adjuvant radiation in certain instances. 
Prognosis is worse with tumors larger than 5 cm.

Lessons Learned
Adrenal angiosarcoma is a rare tumor that requires a defin-
itive diagnosis with histomorphology and immunohisto-
chemistry. Treatment is surgical resection, with adjuvant 
radiation and chemotherapy in cases of positive margins 
and metastases, respectively. Prognosis is poor, although 
the five-year survival rate has improved.
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