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History and Physical Examination
A 30-year-old woman with a history of chronic congenital
lymphedema and overgrowth of the right upper extremity
presented with a visibly inflamed, reddened, nodular, palpable mass arising from the skin on the dorsal aspect of her
right forearm of 9 months duration. The patient described
the initial appearance as three small pimples on the skin of
the forearm that coalesced and became larger. There were
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no fevers, weight loss, or night sweats. The patient was
otherwise healthy. Eventually the mass became tender and
painful, which caused her to seek medical attention. On
presentation, there was an irregular, nodular, nontender,
cutaneous mass that was approximately 3 9 3 cm surrounded by a 1-cm halo of erythema. Sensation and motor
function were grossly intact. She had no history of malignancy or radiation treatments. Surgical history was
significant for several surgical debulking procedures and
liposuction of the right forearm and arm. The entire upper
extremity from shoulder through the fingers was diffusely
enlarged approximately four times the circumference of her
contralateral normal upper extremity. It seemed to involve
the skin and subcutaneous tissue. There were no palpable
enlarged lymph nodes in the axilla or epitrochlear region
although these areas were difficult to palpate because of the
chronic lymphedema. Laboratory studies showed complete
blood count, chemistries, coagulation analysis, erythrocyte
sedimentation rate, and C-reactive protein were all normal.
MRI was performed (Figs. 1–3).
Based on the history, physical examination, and imaging
studies, what is the differential diagnosis?

Imaging Interpretation
MRI of the right forearm showed a mass involving the skin
and subcutaneous tissue along the extensor surface of the
midforearm that measured approximately 2.7 9 2.4 9
1.8 cm. The mass abutted but did not penetrate the superficial
fascia along the posterior compartment of the forearm. The
mass was heterogeneous but predominantly intermediate
signal on T1 (Fig. 1) and high signal on T2 with a thin low
signal intensity rim on the T2-weighted images (Fig. 2). High
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Fig. 1 An axial T1-weighted MR image shows the somewhat poorly
defined mass in the dorsal subcutaneous soft tissues of the forearm,
which is isointense to low in signal compared with the underlying
muscle. The high signal centrally likely attributable to hemorrhage
and the prominent surrounding low signal edema can be seen.
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Fig. 3 An axial T1-weighted MR image with fat saturation after the
intravenous administration of gadolinium shows heterogeneous
enhancement of the mass and exuberant enhancement in the
surrounding soft tissues.

gadolinium administration, with substantial enhancement in
the surrounding subcutaneous soft tissues (Fig. 3).

Differential Diagnosis
Undifferentiated pleomorphic sarcoma
Skin cancer
Fibrosarcoma
Abscess
Angiosarcoma
A core biopsy was performed and the histologic specimen
was analyzed (Figs. 4–6).
Based on the history, physical examination, laboratory
studies, imaging studies, and histology, what is the diagnosis and how should this lesion be treated?

Histology Interpretation

Fig. 2 An axial T2-weighted MR image with fat saturation shows the
heterogeneous, but predominantly high signal mass with a thin,
peripheral low-signal-intensity rim and marked surrounding soft
tissue edema.

signal in the center of the mass on both sequences suggested
blood products from hemorrhage. There was extensive edema
in the surrounding subcutaneous soft tissues and thickening of
the overlying skin with no involvement of the intramuscular
compartments. The mass enhanced heterogeneously after
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Microscopic pathologic analysis showed a hypercellular
neoplasm composed primarily of large polygonal cells with
abundant light eosinophilic cytoplasm and round to ovoid
vesicular nuclei with discernible nucleoli (Fig. 4). The
cells were arranged in solid sheets and formed rare slitlike
spaces or poorly formed lumina. There was high cellularity
with more than 20 mitoses per 10 high-power fields. There
were no areas of necrosis. Extensive vascular permeation
by tumor emboli also was seen (Figs. 5, 6). Immunohistochemical analysis was performed, which revealed the
tumor to be strong and diffusely positive for vimentin, and
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Fig. 4 A photomicrograph shows frequent round to polygonal tumor
cells with ample light cytoplasm and well-defined cell borders (Stain,
hematoxylin and eosin; original magnification, 960).

Fig. 5 Conspicuous vascular invasion by the lesion is shown (Stain,
hematoxylin and eosin; original magnification, 94).

endothelial marker CD31, focally positive for CD34, and
negative for CK7, CK20, CD45, S100, estrogen, progesterone, desmin, and smooth muscle actin.

Diagnosis
Epithelioid angiosarcoma

Discussion and Treatment
Angiosarcoma is a rare high-grade sarcoma that occasionally arises in association with chronic lymphedema
and/or radiation therapy [15, 32]. Many patients treated for
breast cancer have chronic upper extremity lymphedema;
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Fig. 6 Extensive lymphatic permeation by the lesion is shown (Stain,
hematoxylin and eosin; original magnification, 920).

this treatment has included radical lymph node dissections
followed by radiation therapy to the axillary region [25,
27]. Angiosarcomas are aggressive neoplasms and are
associated with a high rate of metastases [28]. Most highgrade soft tissue sarcomas that are less than 5 cm in
dimension and confined to the subcutaneous tissue are
curative with surgery alone or in combination with radiation therapy [3, 7, 8, 21]. Despite being small and confined
to the subcutaneous tissues, this patient had metastatic
disease develop in a relatively short time after surgery. One
poor prognostic feature identified on pathologic analysis
was that tumor emboli were identified in adjacent vascular
channels [24].
The differential diagnosis based on clinical examination
and radiologic imaging included various skin cancers
(squamous cell carcinoma, basal cell carcinoma, amelanotic
melanoma), fibrosarcoma, abscess, and undifferentiated
pleomorphic sarcoma [9]. Various types of skin cancer can
have similar clinical and radiologic appearances [9]. These
cancers can appear nodular, reddened, indurated, and
inflamed; they also can penetrate the subcutaneous tissues.
The aforementioned skin cancers do not stain positive for
vimentin and have characteristic histologic features, distinctly different from those of an angiosarcoma [2, 10–12,
26, 31]. Histologically, amelanotic melanoma is characterized by increased numbers of intraepithelial melanocytes
arranged irregularly around the dermoepidermal junction
with associated invasive nests of highly atypical cells with
prominent nucleoli and numerous mitoses [12, 31]. It also
has a characteristic immunohistochemical profile, staining
positive for S-100 protein, HMB-45, and Melan A [12, 31].
T1-weighted MR images of melanoma give a high signal
intensity for melanoma deposits although this should not be
the case for amelanotic melanoma [4, 20]. Undifferentiated
pleomorphic sarcoma (MFH) and fibrosarcoma are two of
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the most common types of sarcomas to arise from the
subcutaneous tissue [30]. They can present in a clinically
similar manner as the tumor in our patient. These entities
usually are firm, immobile, and may appear diffuse and
nodular [13]. They may appear inflamed and usually are
nontender [30]. The MRI appearance of our patient’s tumor
was not specific for any particular entity although possibly
suggested a high-grade sarcoma. Most high-grade sarcomas
are intermediate signal on T1-weighted images and heterogeneous on T2-weighted and gadolinium-enhanced
images [4, 20, 23]. In many instances, the deep fascia
usually provides a boundary to tumor extension and protects
the underlying musculature [23]. Therefore, undifferentiated pleomorphic sarcoma (MFH), fibrosarcoma, and
angiosarcoma can have a similar appearance on MRI [20].
Histologically, fibrosarcomas are composed of predominantly spindled fibroblasts that stain positive for vimentin,
arranged in a herringbone fascicular pattern and surrounded
by a collagen matrix of birefringent wavy fibers [13, 17, 30].
The appearance of a fibrosarcoma is dependent on grade
with higher-grade tumors showing more cellularity,
pleomorphism, and mitotic figures. Histologically, undifferentiated pleomorphic sarcomas are characterized by
storiform to haphazard growth pattern, presence of multinucleated bizarre giant cells, and a mixture of pleomorphic
fibroblasts, histocyte-like cells, and primitive mesenchymal
cells [30]. Undifferentiated pleomorphic sarcomas also
stain positive for vimentin [30]. High-grade fibrosarcomas
can have a similar histologic appearance as an undifferentiated pleomorphic sarcoma. Undifferentiated pleomorphic
sarcoma has been included in earlier reports of poorly differentiated fibrosarcoma [30]. Transition between the two
has been described suggesting a form of tumor progression
in some cases [30]. The dividing line between a high-grade
fibrosarcoma and an undifferentiated pleomorphic sarcoma
is quite subjective [30]. In either case, the histologic
appearance of a fibrosarcoma and an undifferentiated
pleomorphic sarcoma and the immunohistochemical profile
of both entites are distinctly different from those of an
epithelioid angiosarcoma [30]. Patients with chronic
lymphedema also are predisposed to infection and abscess
formation. [16]. The clinically indolent course, minimal
tenderness to palpation, lack of fever, and normal laboratory
results mitigated against an infection in this patient. Histologically, an abscess consists of neutrophils. An abscess
typically would appear on MRI as either a homogeneous or
heterogeneous mass with low signal intensity on short TR
images and slightly higher signal intensity on the longer TR
images [29]. Abscesses usually are surrounded by a capsular wall and do not enhance internally with contrast [29].
Soft tissue angiosarcomas are rare malignant tumors
composed of rapidly dividing anaplastic cells that recapitulate many of the functional and morphologic features of

123

Clinical Orthopaedics and Related Research1

normal endothelial cells [30]. The most common sites for
soft tissue angiosarcoma are the lower extremity, followed
by the upper extremity, trunk, and neck [22]. The peak
incidence is during the seventh decade [28]. The risk for
angiosarcoma is increased in women who have had radical
mastectomy with axillary lymph node dissection and
radiation treatment for breast cancer [6]. Most of these
women also have chronic lymphedema in the treated
extremity related to their surgery (Stuart-Treves syndrome)
[32]. At 10 years, 0.1% to 0.2% of women who have
received radiation treatment for breast cancer have a soft
tissue angiosarcoma develop [13]. It has not been determined whether chronic lymphedema, radiation, or both
lead to an increased risk of angiosarcoma [6, 32].
Histopathologically, angiosarcomas are composed of
vascular spaces lined by atypical tumor cells. Mitoses
occur at rates greater than three per high-powered field and
are frequently abnormal [11]. Cells typically organize into
irregular sheets. The gold standard for diagnosis is centered
on immunochemistry for select vascular markers including
CD31, CD34, and FVIII-Rag [21]. CD31 is the most specific marker for endothelial cells [26, 30]. Folpe et al.
reported Fli-1 originally for Ewing’s sarcoma, expressed in
the nucleus of vascular endothelium of normal vessels
and benign and malignant vascular tumors [10]. D2-40
(Podoplanin) is mostly specific for lymphatic endothelium
but is coexpressed in angiosarcoma [2]. Angiosarcomas,
like all mesenchymal tumors, are vimentin positive [30].
The prognosis and long-term survival for patients with a
soft tissue angiosarcoma depends on size, depth, and grade
[7, 8]. Sarcomas that are high grade, deep to the fascia, and
greater than 5 cm are considered high-risk tumors and are
associated with approximately 50% to 65% survival at
5 years [8]. High-grade sarcomas less than 5 cm and
superficial to the fascia are associated with a better prognosis, as much as 85% to 90% 5-year survival [7, 8].
Lymphovascular invasion, as identified in this patient, with
tumor thrombi in adjacent veins is a negative prognostic
factor that provokes major concern for further disseminated
disease [8, 24]. In the case of angiosarcomas, there is no
difference in survival between superficial and deep tumors
in patients with a history of breast cancer, mastectomy, or
radiation [7].
Surgery is the mainstay of treatment for angiosarcomas.
Current recommended surgical treatment for a soft tissue
angiosarcoma is to perform a wide surgical excision [14].
Occasionally an amputation may be required. Adjuvant
radiation therapy typically is recommended for high-grade
tumors that are deep to the fascia and greater than 5 cm in
diameter to improve local control [3]. In this case it was
recommended because of the close margins, extensive
surrounding erythema-altered anatomy, and lymphovascular invasion. Surgical resections with positive margins and
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patients older than 50 years are associated with high rates
of local recurrence, even with adjuvant radiation therapy
[7, 8]. Treatment is controversial when patients already
have received radiation therapy to the affected area. Some
argue exposing an area to additional radiation increases the
risk for local recurrence of not only the same cancer but
also other types of malignancies [33]. Amputation has been
suggested as a possible treatment when radiation exposure
is a concern [14].
Chemotherapy has not been definitively shown to
improve survival in patients with high-risk soft tissue sarcomas [5]. There is less support for administering
chemotherapy for soft tissue sarcomas that are subcutaneous and relatively small as 85% to 90% of patients are alive
at 5 years with surgery alone or with surgery combined
with radiation [5, 33]. There is no conclusive evidence in
the literature documenting improved survival for patients
with angiosarcoma treated with any chemotherapy regimens; however, because of the high risk of metastatic
disease developing, further investigation of various regimens including antiangiogenic therapy is needed.
Our patient was treated with a wide surgical excision
that included skin, subcutaneous tissue, underlying fascia,
and a thin layer of muscle for at least 2 cm beyond all
borders of any erythema and 3.5 cm from any palpable
tumor. The tumor was removed en bloc with the surrounding tissues. The final surgical pathology slides
showed a high-grade epithelioid angiosarcoma with a
maximum tumor size of 5 cm. The tumor extended into
several large-caliber blood vessels and was associated with
conspicuous lymphovascular invasion. Intralymphatic
tumor emboli also were seen 0.5 mm from the deep aspect
of the specimen. The margins were free of disease. This
tumor was classified as a Stage III (T2b, N0, M0) highgrade epithelioid angiosarcoma. The patient was treated
postoperatively with radiation using 185 cGy per fraction
with high-energy photons. The beam was modified to
accommodate for the chronic lymphedema. She did not
have any unusual complications from the radiation.
It was controversial regarding whether chemotherapy
should be administered given the size and superficial
location of the tumor and whether the chronic lymphedema, altered anatomy, and lymphovascular invasion
would increase the risk for metastatic spread. Some medical experts would consider our patient at greater risk for
metastatic spread compared with other individuals with
subcutaneous sarcomas of similar size and grade because
of the altered anatomy, extensive lymphovascular invasion,
and presence of tumor in an adjacent large vein.
After discussion with the patient, she was started on
adjuvant Avastin1 (bevacizumab; Genentech, Inc, South
San Francisco, CA, USA) treatments while receiving local
radiation. Avastin1 works as a humanized monoclonal
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antibody to VEGF, which is secreted by angiosarcoma
tumor cells, and to promote angiogenesis in these and other
tumors. Serum levels of VEGF are higher in patients with
angiosarcomas than in control subjects [1]. There have
been two case reports involving two patients in whom
Avastin1 was administered preoperatively for angiosarcomas of the nose. There was a complete response in both
patients [18]. Although the role of adjuvant chemotherapy
in the treatment of angiosarcoma remains unclear, we
believe there is some role for antiangiogenic treatments. In
one case report, the authors reported a complete response
with single-agent metronomic trofosfamide, a nitrogen
mustard analog that works by disrupting DNA in actively
dividing angiogenic cells [19]. These authors also suggested possible efficacy of other antiangiogenic agents
such as cyclooxygenase II inhibitors and peroxisome proliferator-activated receptor-gamma agonists [19].
Our patient had a history of chronic congenital lymphedema/overgrowth of the affected extremity. She never
received any form of radiation to the extremity. Therefore
it is plausible to assume chronic lymphedema alone without radiation can predispose a person to having
angiosarcoma develop. Despite the tumor size (5 cm),
superficial location, patient age, clear margins, absence of
metastases at presentation, and aggressive surgical and
medical management, the patient had metastatic disease
develop in the proximal femur and lungs 7 months after the
surgery. After these lesions appeared, her femur was
treated with 5040 cGy of radiotherapy and she began
systemic chemotherapy consisting of a combination of
Taxol1 (Bristol-Myers Squibb, New York, NY, USA),
Doxil1 (Centocor Ortho Biotech Products LP, Horsham,
PA, USA), and Avastin1. The patient died 15 months after
surgery owing to progression of metastatic disease indicative of the aggressive nature of this type of cancer.
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