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ABSTRACT

Angiosarcoma of bone is an exceedingly rare primary bone malignancy that can present as an aggressive osteolytic le-
sion. This subset can radiologically mimic non-vascular neoplasms and impose serious challenges in reaching the cor-
rect diagnosis. Meanwhile histological diagnosis can be extremely challenging too, as the pathological features often
resemble that of aneurysmal bone cysts. We present an unusual case of a 22-year-old woman who presented with a rap-
idly growing humeral tumor of 8 months’ duration. The case of intraosseous angiosarcoma presented as a diagnostic
dilemma and the relevant radiological and pathologic findings were discussed. We describe the clinical, radiological
and pathological features of this unique case, and review the literature concerning Angiosarcoma of bone. Our case
highlights the diagnostic difficulties for such very rare tumours and clinico-pathological correlation is of paramount

importance to differential diagnosis.
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1. Introduction

Angiosarcoma is an uncommon neoplasm characterized
by rapidly proliferating, extensively infiltrating anaplas-
tic cells derived from blood vessels and lining irregular
blood-filled spaces. Angiosarcomas are aggressive and
tend to recur locally and spread widely [1]. Approxima-
tely 6% of all angiosarcomas are found in bone [2]. Pri-
mary angiosarcoma arising in bone is very rare, and ac-
counts for less than 1% of malignant bone tumours [3].
Skeletal angiosarcoma generally affects young adults and
elderly individuals, with a 2/1 male to female ratio [4].
The bones of the lower limb, particularly the femur and
tibia, are most commonly involved, followed by pelvis,
vertebral column and bones of the upper limb [4].

2. Case Report

A 22-year-old woman presented with a one-week history
of a markedly pain below and lateral to her left shoulder,
impeding the patient’s sleep and daily life, and being not
relieved with common analgesics. She had no history of
trauma, and her past medical history was unremarkable.
Physical examination revealed a deep tenderness in the
region of the proximal humerus; no mass was tender to
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palpation. The results of routine laboratory tests were
normal. Imaging studies included anteroposterior radio-
graphs (Figure 1(A)), radionuclide Tc-99m methylene
diphosphonate bone scan (Figure 1(D)), computed tomo-

Figure 1. (A) Radiograph of the shoulder showed a well-
defined lesion with radiodense margins in the epiphysis of
the humerous head, with slight extension into the metaphy-
sis. CT scan revealed an osteolytic lesion with endosteal
scalloping and cortical thinning; (B) Axial sequence and (C)
3-D reconstruction; (D) A delayed image from a Tc-99m
methylene diphosphonate radionuclide bone scan shows
marked uptake of radiotracer. MRI of the left shoulder
showing an intermediate to hyperintense lobulated mass
with small fluid-filled cavities at the proximal part of the
humerus; (E) Axial T1; (F) Axial T2 weighted; (G) Coronal
T1 and (H) Coronal T2 weighted sequences.
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(CT) scan (Figures 1(B) and (C)), and magnetic reso-
nance imaging (MRI) (Figures 1(E)-(H)). Plain radio-
graphs and computed tomography showed partial destruc-
tion of the proximal humerus. Magnetic resonance imag-
ing revealed a lesion with high intensity on T1- weighted
images and intermediate intensity on T2-weighted im-
ages. The differential diagnosis for the lesion on the up-
per limb at the time of visit included aneurismal bone
cyst, fibrousdysplasia, osteosarcoma and angiosarcoma.
The lesion was biopsied to confirm the diagnosis. A fine
needle aspiration biopsy of the lesion was taken. A diag-
nosis was not obtained at that time as a result of an in-
adequate tissue sample for proper histologie identifica-
tion. Intralesional curettage with burring was performed
and lavage with hydrogen peroxide. Bone graft was pac-
ked into the cavity of the lesion to reinforce the inter-
tuberositic region (Figure 2(A)). Histological analysis of
the resected specimen showed cystic spaces which were
lined by fibrous septa that contained blood vessels. Pro-
minent, multinucleated giant cells were seen and there
were areas of haemosiderin deposition and recent haem-
orrhage. No other accompanying neoplastic cells were
seen. Therefore, given these features, a provisional diag-
nosis of cystic haemorrhagic aneurysmal bone cyst was
made (Figure 3(A)). The patient received rehabilitative
exercise postoperatively, however, the shoulder pain was
persistent. One month after the index operation, she pre-
sented with an acute haematoma of the shoulder after a
slighter collision. Plain radiograph and CT was perform-
ed and revealed pathological fracture in the proximal part
of humerus (Figures 2(B) and (C)). Computed tomo-
graphic angiography (CTA) of the left arm revealed ex-
travasating collateral branches from the axillary artery
around the shoulder (Figure 2(D)). Magnetic resonance
imaging shows a contrast-enhancing destructive lesion
with soft tissue invasion at the proximal humerus. Well-
defined mass with lobular inhomogeneous intermediate
to low signal intensity was shown, abutting the patho-
logical fracture (Figures 2(F)-(H)). Around the bloc re-
section of the proximal humerus was performed. A cus-
tom-made titanium prosthesis was used for reconstruc-
tion of a mobile joint (Figure 2(E)). A diagnosis of aneu-
rismal bone cyst of bone was made histopathologically
(Figures 3(B) and (C)). Three months later, she presen-
ted with an enlarging mass in her left shoulder with pain
and difficulty in movement (Figure 4(A)). An incisional
biopsy was done. Microscopic examination revealed com-
position of varying size and shaped anastomosing and
vasoformative channels lined by stratified spindle-shaped
cells with crowded, vesicular, pleomorphic nuclei and
sparse nuclei and eosinophilic cytoplasm. The malignant
cells formed solid sheets and islands with abortive chan-
nels containing red blood cells. Numerous mitoses were
present in the malignant cells (Figure 3(D)). Immuno-
histochemical stains of the malignant cells were strongly
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positive for CD31 and CD34. The neoplastie cells stained
negative for keratin AE1/AE3, CD68 and S-100. A fi-
nal diagnosis of epithelioid angiosareoma of the humerus
was made based on histomorphology and immunohisto-
chemical reactions (Figures 3(E) and (F)). Since angio-
sarcoma has a high risk of recurrence and metastasis,
therefore, after the final pathology reading of angiosar-
coma, a radical excision (disarticulation of shoulder gir-
dle) was performed after local radiation (Figures 4(B)
and (C)). She has been followed up and adjuvant che-
motherapy and local radiation were performed.

Figure 2. (A) Radiograph of the humerus was performed 1
week after filling of the cavity with bone graft; (B) Radio-
graph of the humerus 1 month after surgery and a fracture
was shown; (C) CT scans reveal the marked destruction of
the cortex and a large soft tissue swelling involving the mu-
scles; (D) CTA of the left shoulder was performed and re-
vealed extravasating collateral branches from the axillary
artery around the shoulder joint. MRI showed break in the
cortex and lesion extending into the muscle; (F) Axial T2
weighted; (G) Coronal T2 and (H) Coronal T1 weighted se-
quences; (I) Wide resection was performed with custom-
made titanium prosthesis replacement of proximal left hu-
merus; (E) A postoperative anteroposterior view of X-ray.

Figure 3. (A)-(C) showing a typical picture of aneurysmal
bone cyst. Cavernomatous spaces lined with endothelial
cells and containing extravasated red blood cells. Note the
multi-nucleated giant cells (Stain, hematoxylin and eosin;
original magnification, x200); (D) Solid nests or large sheets
of spindle or epithelioid cells are interspersed between and
around preexisting vessels with flat endothelium (Stain, he-
matoxylin and eosin; original magnification, x200); (E)
Immunohistochemical analysis revealed strong staining of
tumor cells for CD31 (Original magnification, x100); (F)
Immunostaining for CD34 was partially positive (Original
magnification, x100).
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Figure 4. (A) Preoperative view: an enlarging mass presented
in the left shoulder; (B) Postoperative view after disarticulation
of shoulder girdle; (C) Postoperative anterior- posterior plain
radiograph.

3. Disscussion

Osseous angiosarcoma is a rare malignant tumor. The eti-
ology of angiosarcoma is still unclear but multifactoral.
External beam radiation and bone infarct have been re-
garded as probable risk factors [5,6]. Angiosarcoma of
the humerus is extremely rare with only 5 cases reported
to date in the English literature since 1953 [4,7-10] (Ta-
ble 1). To our knowledge, the present case is the sixth
case reported. It is more common in men than women,
with a ratio of 2:1. The majority of patients are affected
in the third, fourth and fifth decades of life. However, the
tumors are observed in all ages [11-14]. Local pain and
swelling are the two most characteristic findings and may
last for months or even years [15]. The lesions vary in
size and are either medullary or cortical. They may be
well defined or poorly defined and may show some de-
gree of expansion. Angiosareoma is a often difficult tu-
mor to diagnose, representing less than 1 percent of all
sarcomas [16]. Angiosarcomas are occasionally misdi-
agnosed initially or considered benign growths. They are
only correctly diagnosed months to years later when the
tumor has become large, invasive, or developed distant
metastasis. The initial closed and open biopsies were not
definitive. Due to the unusual nature of this case after the
first operation, an open biopsy was performed that also
suggested the presence of a benign vascular process. It
was because of ongoing symptoms and bony destruction
that we elected to resect the proximal humerus, and from
representative tissue sections, the diagnosis of aneurysm
bone cyst was made. The case is a reminder of the possi-
bility of misinterpreting a benign appearance by imaging.
From initial imaging, both the CT scan and MRI, suggest
isolated proximal humeral disease with no radiological
abnormalities evident elsewhere in the skeletal system.
Radiographs imaging findings of angiosarcoma are rela-
tively non-specific. For angiosareoma, radiographs of
soft-tissue lesions usually reveal only a non-specific mass.
Osseous lesions are predominatly lytic and may reveal a
honey-comb or hole-within-hole appearance similar to
that of aneurysmal bone cysts (ABCs). Sometimes, a des-
truction of the bone cortex and periosteal reaction can
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Table 1. Angiosarcoma occurring in humerus.

Source Age(yr)/Sex  Treatment Outcome
T. Hasegaw et al. [4] 48/M Wild resection DOD
S. Mittal et al. [5] 67/M Wild resection DF at 5 yr
Replacement
Chemotherapy
J. Fukuroku et al. [6] 55/M Wild resection DOD

G. Voggenreiter et al.
[7]
K. T. Chen [8] 87/M

12/M Wild resection DF at 7 yr

Wild resection ~ Absence

be seen [17,18]. That can also be found in different grad-
es in many other types of lesions: ossifying fibroma
[19-21], metastases, myeloma, lymphoma, osteosarcoma,
fibrosarcoma or even in fractures [20,22]. CT findings
are usually nonspecific [23], consisiting of a soft-tissue
mass with attenuation similar to that of muscle, althrough
the mass usually markedly enhances with contrast mate-
rial. MR imaging charateristics, like those of CT, may
also be nonspecific. In the experience of Murphey et al.
[24], however, prominent serpentine vessels can be iden-
tified in some cases, and these findings should suggest
the diagnosis. The signal intensity of these vascular stru-
ctures may reflect either high flow (low signal intensity
on images of all pulse sequences) or low flow (high sig-
nal intensity on T2-weighted images). Histologically, the
features of angiosarcomas of bone can often resemble
ABCs [25]. As seen in this case, the histologic features
of aneurysmal bone cyst can mimic that of angiosarcoma.
On histopathology, ABCs are blood-filled cystic cavities
that are lined by a thick, fleshy membrane that has an
endothelial-like inner layer. Meanwhile, the majority of
ABCs have good responses to primary treatment [26].
However, the clinical course deteriorated progressively
which was not compatible to the disease progression of
ABCs in our case. So, the histological diagnosis of ABCs
in the initial stage of this case, was secondary one to an-
giosarcomas. The real course was neglected. Actually,
almost 50% of ABCs occur as a secondary lesion in an-
other tumor. These lesions include giant cell tumor,
chondroblastoma, osteoblastoma and some malignant tu-
mors [27]. Often, the secondary lesions may be actually
larger than the associated primary tumor [28]. And that
would delay the correct diagnosis, especially for those,
which real lesion was not included in the histological
section. Thus, secondary ABCs with underlying malig-
nancy should be ruled out especially in adult with rapid
progression of disease as demonstrated in our case. It is
advisable to use multiple endothelial markers for the im-
munohistochemical diagnosis of angiosarcoma. CD31 is
considered the most sensitive and specific routine marker
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for all types of angiosarcoma [29]. CD34 is another most
sensitive and specific marker, whereas CD68 can help to
differentiate it from malignant histiocytoma and epithe-
lial membrane antigen can exclude epithelial carcinoma.
Therefore, in our case, immunohistochemical staining of
vimentin, CD34, CD68, and epithelial membrane antigen
were performed. The results showing strong staining of
tumor cells for vimentin (Figure 3(C)), partial positivity
for CD34 (Figure 3(D)), and negativity for CD68 and
epithelial membrane antigen were helpful for the differ-
ential diagnosis. No isolated method seems to fully con-
firm angiosarcoma, of which the diagnosis is really a cli-
nico-radiologic-pathological one. The treatment of angio-
sarcoma is similar to that of other bone sarcomas, in-
volving radical resection or amputation, the mainstay.
Radiation therapy and chemotherapy are now considered
helpful [5].

4. Conclusion

Angiosarcoma of bone is a rare primary bone sarcoma.
The diagnosis is often delayed because of the non-spe-
cific clinical presentation and radiological features. Cli-
nico-radiologic-pathological correlation is of paramount
importance to differentiate aneurysmal bone cyst from
the aggressive type of vascular malignancies.

5. Consent

Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images.

6. Disclosure Statement

All authors do not have a conflict of interest.
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