
Abstract. Epithelioid angiosarcoma is a rare variation of
an angiosarcoma and its localization in the bone is
exceptionally infrequent. This report presents the case of a
48-year-old male with an epithelioid angiosarcoma of the
scapula. In CT and MRI scans an inhomogeneous tumour
with osseous destructions, lytic areas, central necrosis and
marginal hyperperfusion was observed. The bordering
skeletal muscles were already infiltrated. The tumour was
treated initially with neoadjuvant chemotherapy, followed
by dose escalation, peripheral blood stem cell
transplantation and resection of the lesion. Despite
advanced local tumour stage at initial presentation, the
patient is in complete remission.

Angiosarcoma accounts approximately for 2% of all soft
tissue sarcomas affecting most frequently the head, neck,
irradiated breast, pelvis and extremities (1). The epithelioid
angiosarcoma is a rare variation of angiosarcoma that can
occur in many different sites, such as thyroid gland, skin,
adrenal gland and deep soft tissues (1, 2). However, the
bone is a very rare primary site of origin and makes up only
1% of primary bone tumours (3). Angiosarcoma of the bone
most commonly involves the femur and tibia, followed by
the pelvis, vertebral column and bones of the upper limb
(4). The epithelioid subtype predominantly arises in elderly
patients and has a male predominance (5). Angiosarcomas
in general are suggested to have the poorest prognosis of
all soft tissue sarcomas (6). To our knowledge, this is the
first case report of a solitary epithelioid angiosarcoma of
the scapula.

Case Report

A 48-year-old man suffered from left-sided shoulder pain
and limited movement for five months. Physical examination
of the shoulder displayed normal findings externally but
there was obvious restricted and painful motion. Aesthesia
and circulation of the left upper limb were not disturbed.
Digital radiography of the affected shoulder showed faint
lytic areas at the basis of the coracoid and the glenoid
without calcification and without marginal sclerosis (Figure
1A, B). At CT, a solid, 5.8 cm × 3.9 cm, osteolytic lesion
with muscle-like density was seen, destroying the scapular
neck, as well as parts of the glenoid cavity (Figure 1D, E).
The tumour extended beyond the scapular margins and
infiltrated the neighbouring subscapular- and supraspinate
muscle (Figure 1C, F). Additionally, one enlarged lymph
node in the axilla was present (Figure 1C). On MRI, the
tumour revealed a high, inhomogeneous signal in diffusion-
weighted and T2-weighted sequences (Figure 2A, E) and a
rather homogenous muscle-like low signal on T1-weighted
imaging (Figure 2B). Following the administration of
contrast agent, a strong enhancement was detected (Figure
2C, F). The low signal, particularly in the centre of the
lesion, was suggestive of necrotic areas. Again, the
surrounding skeletal muscles, especially the supraspinate-
and subscapular muscle, appeared to be deeply infiltrated
(Figure 2C, F). There was no sign of infiltration of the chest
wall or humerus. However, the previously mentioned axillar
lymph node exhibited a marked contrast-enhancement
similar to the primary lesion and therefore was assumed to
be infiltrated by tumour cells. Slightly, enlarged lymph nodes
were found in the mediastinum on CT of the thorax and the
abdomen, but there was no metastatic spread. The
subsequently conducted bone scan did not reveal any
metastases either. 

For the histological characterization of the tumour, a tissue
specimen was obtained by open biopsy of the scapula via the
fossa supraspinata. Histopathology demonstrated
predominantly large epithelioid-like endothelial cells with
eosinophilic cytoplasm and large vesicular nuclei. Neoplastic
vessels were irregular in shape, freely intercommunicating
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with one another in a sinusoidal fashion and infiltrating
surrounding tissue. In some areas, the vessels were lined by a
single attenuated layer of neoplastic endothelium (Figures 3
and 4). Extensive haemorrhage was the predominant feature
of the tumour. Tumour cells expressed the usual vascular
antigens including von Willebrand factor (FVIII) and CD31,
following immunohistochemical staining. Staining for
cytokeratin was only partial, that for S100 was negative.
These findings are consistent with the diagnosis of epithelioid
angiosarcoma (6, 7).

Discussion

Aetiology. Thus far the origin of an angiosarcoma remains
unclear. Angiosarcomas can occur in irradiated fields (8) and
in chronically lymphoedematous extremities (9). 

Angiosarcomas may also arise in pre-existing benign
vascular lesions and in benign and malignant nerve sheath
tumours, neurofibroma, leiomyoma, spindle cell haemangioma,
retinoblastoma, Klippel-Trenaunay syndrome, xeroderma
pigmentosum, malignant germ cell tumour, herpes zoster
lesion, and Aicardi syndrome (10). Angiosarcomas of the bone
can also arise in bone infarcts (11) and fibrous dysplasia (12).
One case report presents an angiosarcoma in Paget’s disease
(13). However, in case studies only the minority (11-27 %) of
patients present these a etiological factors, and the majority of

angiosarcomas emerge sporadically (9, 14). In the case reported
here, none of these a etiological factors were present. 

Histological classification. Sarcomas can be categorized into
low-, intermediate-, and high-grade tumours. Low-grade
tumours grow slowly and there is a risk of recurrence after
complete resection. High-grade tumours grow more rapidly,
can recur locally and they have an increased risk of
metastasis (9). Sarcomas can also be histologically divided
into two subtypes: The classical, more frequent type, and the
epithelioid, scarce type, which is poorly differentiated and
biologically aggressive (1, 2, 15). 

Prognosis and clinical classification. Tumour size is a
significant prognostic factor and patients with tumours larger
than 5 cm have a significantly poorer prognosis (9, 14).
Negative margins after surgical resection and a distal
location which facilitates resection improve prognosis (16).
Multicentricity has no negative effect on the prognosis, in
contrast to metastatic disease (17).

In order to discuss the appropriate treatment and to
evaluate the prognosis the patients are usually classified
according to the following criteria: Patients who present at
initial diagnosis without metastases and who underwent a
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Figure 1. Image findings of the left shoulder in a 48-year-old man
suffering from epithelioid angiosarcoma of the scapula. A, B: Plain x-
ray radiography shows a large bone destruction of the glenoid
appearing as homogenous radiolucent area with no calcification and
no reactive bone sclerosis at the margins (arrowheads). C-F: CT-scan
allows better assessment of the intraosseous extension (D, E: bone
window, arrows) with partial destruction of the articular surface and
the anterior border of the glenoid and adjacent scapula. Soft tissue
window (C, F: arrows) exhibits the distinctive extraosseous soft tissue
component extending to the axilla as well as local lymph node
enlargement (C: broken arrow).

Figure 2. MR image findings of the left shoulder in a 48-year-old man
suffering from epithelioid angiosarcoma of the scapula. Coronal views
are displayed in the upper row, axial views are shown in the lower
row. A: T2-weighted inversion recovery sequence. B: T1-weighted
spin-echo sequence; C, F: fat-saturated T1 gradient echo sequence;
E: diffusion- weighted sequence. A large tumour destruction of the
glenoid and the adjacent scapula is seen (arrows). The lesion exhibits
a high inhomogeneous signal in diffusion-weighted and T2-weighted
sequences (A, E) and a rather homogenously low signal on T1-
weighted imaging (B). In contrast-enhanced images (C, F), a strong
contrast-enhancement is seen, indicating the vascular origin of the
tumour. However, the signal loss, particularly in the centre of the
lesion indicates distinctive necrosis.



complete surgical resection are matched to the category of
primary disease. Patients with advanced disease are
defined as those who present with an unresectable disease
at initial diagnosis, metastatic disease or both (9). The
overall survival rate in patients with angiosarcoma and
resected primary disease is approximately 60-70% (9, 14).
A study including 82 patients showed that patients with
advanced disease have a median survival of only 7.3
months (9).

Diagnostic imaging. In contrast to other bone tumours,
angiosarcomas have no specific radiological characteristic
features, but exhibit non-specific imaging signs of malignancy
(18). Radiography shows bone destruction with lytic or lytic-
sclerotic appearence and cortex arrosion (18). CT more
accurately demonstrates the tumour’s extent and pattern of
bone destruction, particularly in complex regions such as the
shoulder.

Like in other sarcomas, signal in diffusion-weighted and
T2-weighted MRI sequences is high. Following contrast agent
administration, typically a strong enhancement is seen,
suggesting the vascular origin of the tumour. Central areas
with absent enhancement are considered as necrosis and can
be interpreted as a sign of rapid growth of the lesions.

Epitheloid angiosarcoma has to be differentiated from the
epithelioid haemangioendothelioma, which is an intermediate
grade malignant vascular neoplasm and shows comparable
radiological findings, clinical presentation and localization
(5). MRI appearence can be quite similar, featuring low to
intermediate signal intensity on T1-weighted images, high

signal intensity on T2-weighted images and strong
homogeneous Gd-DTPA enhancement. However, in contrast
to angiosarcoma, destruction of the cortex and infiltration of
the surrounding tissues are rare (19). Especially if epitheloid
angiosarcoma presents in a multicentric pattern, it can be
difficult for it to be differentiated from metastatic carcinoma.
Both types of lesions occur in elderly patients and can affect
multiple bones. In particular, metastases of neuroendocrine
tumours can have a similar contrast-enhancement compared
to vascular tumours. Due to overlapping imaging features and
the large impact on the therapeutic approach, biopsy is
considered mandatory to enable differentiation between
epithelioid angiosarcoma, epithelioid haemangioendothelioma
and metastatic carcinoma.

The final diagnosis of epithelioid angiosarcoma is usually
made by immunohistology. Here, the tumour cells typically
express the vascular antigens FVIII and CD31 (2, 6, 7). 

Our patient presented with monostotic epithelioid
angiosarcoma with no distant metastases. Due to advanced
local tumour stage, an aggressive curative procedure was
planned. In order to achieve an optimum presurgical
condition, the patient underwent combination
chemotherapy with dose escalation and subsequent
peripheral blood stem cell transplantation. Subsequently a
remarkable response of the tumour was achieved and wide
resection was performed, involving the lateral part of the
scapula, parts of the proximal humerus and the infiltrated
muscles. The first follow-up examination six weeks after
surgery showed no local recurrence or metastases, neither
on CT nor on MRI. 
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Figure 3. Haematoxylin and eosin stain, ×200 magnification. Epithelioid
angiosarcoma with proliferation of dilated vascular spaces with layers of
endothelial cells (arrows) showing very prominent nucleoli.

Figure 4. Haematoxylin and eosin stain, ×400 magnification. Epithelioid
angiosarcoma composed of solid sheets of large, oval or rounded
epithelioid cells with amphophilic cytoplasm and very prominent nucleoli
(arrows).
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