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Abstract
Background and importance Angiosarcoma is a rare malignant tumor with an aggressive course and poor prognosis. It is
typically seen in adults but very rarely seen in children. Angiosarcoma of the skull with brain metastasis is exceptionally rare.
Due to the rare nature of these tumors, much is left unknown about clinical progression and treatment guidelines are not well
established.
Clinical presentation and course A 14-year-old male patient presented with an enlarging mass on the parietal region of the head.
Further investigations revealed a mass lesion involving scalp and skull tissue. Biopsy result showed angiosarcoma and the patient
underwent multiple surgical interventions including scalp excision, craniectomy on tumor site, and excision of brain metastases.
He also received chemotherapy and radiation therapy. Despite aggressive treatment, disease progression could not be controlled.
Conclusion Here we report a pediatric patient with intracranially invasive angiosarcoma of the scalp and skull, with recurrent
hemorrhagic metastases to the brain. This is a very rare case in pediatric age group with very poor prognosis. Our patient had
impressively longer survival than those reported in the literature despite multiple hemorrhagic brain metastasis and this is most
likely related to our aggressive treatment strategy that includes multiple craniotomies for metastatic tumor resection in addition to
neoadjuvant chemotherapy and radiation therapy. We believe optimal treatment of skull angiosarcoma in children should aim
gross total resection of the skull tumor including involving scalp and dura as well as neoadjuvant chemotherapy and radiation
therapy, and the patient should be followed closely with repeated brainMRI studies to pursue additional surgeries to remove brain
metastasis if feasible.
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Background and importance

Angiosarcoma is a rare endothelial cell tumor that accounts for
less than 1% of all sarcomas [1, 2]. These malignant tumors
are aggressive, with high propensity for recurrence and early
metastasis, and often poor prognosis [1, 3]. Angiosarcoma

most commonly presents as head and neck lesions in elderly
males and infrequently involves the skull and central nervous
system (CNS) as either primary or metastatic lesions [1–5].
Cranial angiosarcoma occurs even more rarely in children,
with only 9 reported cases in literature [4, 6–13] (Table 1).

Treatment for angiosarcoma involves surgery, chemother-
apy, and radiotherapy. Due to the rarity of angiosarcoma of the
skull and brain, diverse management approaches are seen, and
treatment guidelines and efficacy remain unclear [5].

We present a case of scalp and skull angiosarcoma in an
adolescent male with intracranial invasion and recurrent hem-
orrhagic metastasis to the brain.

Clinical presentation

A 14-year-old male presented with a 15-month history of a
progressively expanding 3.5-cm mass on the left posterior
parietal region of the scalp. The lesion was first noticed after
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minor local trauma and was accompanied by tenderness. A
biopsy was taken by plastic surgery and initially reported as
atypical epithelioid neoplasm. However, positive margins on
repeat scalp excision and lymph node reactivity prompted
further workup. Nuclear bone scan and computed tomography
(CT) demonstrated neoplasm extension with a sizeable lytic
lesion in the parietal skull and minimal enhancement of adja-
cent meninges (Fig. 1). The patient was seen by oncologist
and he was referred to neurosurgery. A neoadjuvant multidrug
chemotherapy (paclitaxel, doxorubicine, and cisplatine) in to-
tal 3 cycles was given starting before surgical excision of the
skull tumor and continuing postoperatively as well. The pa-
tient underwent resection of the skull tumor including invaded
scalp and dura. Craniectomy was extended until healthy bone
was encountered and cranioplasty was performed to cover the
skull defect. The final pathology diagnosis was made as epi-
thelioid angiosarcoma of the scalp and skull. The biopsies that
were obtained from the edges of the craniectomy and dural
excision sites were negative for tumor invasion. No evidence
of further metastasis was observed onCT. Then, the remaining
chemotherapy cycles were given postoperatively and com-
pleted 3 months after the surgery.

One year after the patient’s initial presentation, he noticed a
swelling in his neck which proved to be benign on biopsy.
However, MRI revealed metastasis in the brain, with new
lesions in the right frontal lobe and right occipital lobe.
Despite palliative whole brain radiotherapy and stereotactic
boost of intensity-modulated radiation therapy (IMRT), these
lesions persisted. Two years later, the patient presented with
severe headaches, vomiting, and blurry vision, and MRI
showed an intraparenchymal hematoma in the right occipital
lobe (Fig. 2a). He underwent second surgery with gross total
removal of the metastatic brain tumor, affected dura, and

hematoma. Pathology confirmed it as an intracranial metasta-
sis of the patient’s original angiosarcoma.

A recurrence of angiosarcoma in the right occipital lobe
was identified 1 year later and he underwent a 3rd craniotomy
and tumor resection procedure. Follow-up MRIs in following
months showed multiple metastatic tumor foci with
intraparenchymal and intraventricular hemorrhages
(Fig. 2b, c). No further surgery or radiation therapy was found
viable and it was proceeded for palliative chemotherapy. After
an acute multifocal hemorrhage frommetastases in both hemi-
spheres (Fig. 2d–e), the patient died approximately 6 years
after the initial diagnosis.

Pathological findings

Brain tumor, dura, parietal bone, scalp, and lymph node resec-
tions all revealed epithelioid angiosarcoma pathology.
Epithelioid, spindle, and rhabdoid-like cells were present with
areas of necrosis, infiltrating vascular proliferation, and hem-
orrhage. Immunohistochemistry demonstrated CD31, factor
VIII-related antigen, and epithelial membrane antigen
(EMA) positivity. Tumors were negative for CD34, pan-
cytokeratin, and desmin.

Discussion

Angiosarcoma is a malignant tumor comprised of vascular
endothelial cells with an aggressive clinical course and ex-
tremely poor prognosis. Diagnosis of angiosarcoma is chal-
lenging as numerous benign and malignant lesions, such as
kaposiform hemangioendothelioma and Kaposi sarcoma,
have similar histologic profiles and presentations [13, 14].
This causes potential delay in diagnosis of a progressive ma-
lignancy. Immunohistochemistry, in addition to pathological
appearance, is vital in confirming diagnosis. Angiosarcoma
has characteristic expression of endothelial markers CD31,
CD34, factor VIII-related antigen, and vascular endothelial
growth factor (VEGF) [1, 14]. The lack of CD34 expression
can aid in distinguishing angiosarcomas from mimicking le-
sions [14]. This is consistent with our findings.

Mainstay treatment for angiosarcoma is surgical resection
with wide negative margins [15, 16]. As in the present case,
radiotherapy and chemotherapy to prevent recurrence and me-
tastasis has limited effect [12, 13, 15]. Primary CNS
angiosarcoma patients who undergo early complete excision
have been shown to be disease free for up to 2 years [16].
However, the rarity of angiosarcoma has made developing
guidelines for treatment difficult [15]. Recent studies suggest
the anti-angiogenic and synergistic efficacy of paclitaxel and
doxorubicin and the effectiveness of VEGF receptor inhibitors
in improving prognosis of angiosarcoma of the scalp and soft
tissues [17–19]. But, studies in pediatric angiosarcoma failedFig. 1 Preoperative CT scan shows left parietal skull lesion
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to demonstrate prevention of relapses [15]. Moreover, less is
known about treatment for primary skull or cerebral metasta-
ses of angiosarcoma [16].

Only 9 cases of primary skull angiosarcoma in children
have been reported and none involves brain metastasis [4,
6–13]. Among them, only 3 patients survived longer than
3 years and all three had just local diseases without distant
metastasis. The cases with metastatic lesions in lymph nodes
and brain have poorer outcomes in general. Our patient had
impressively longer survival than expected despite multiple
brain metastasis and this is most likely related to the aggres-
sive treatment strategy that includes multiple craniotomies for
metastatic tumor resection, neoadjuvant chemotherapy in 3 cy-
cles, and radiation therapy. He had approximately 1 year with-
out clinical signs of progression following first craniotomy
and resection of skull tumor with neoadjuvant chemotherapy
and 2 years following radiation, but then developed both local
recurrence and new metastatic brain lesions and underwent
two additional craniotomies for resection of brain metastasis.
Although it did not halt the disease progression, this aggres-
sive treatment have lengthened his survival to nearly 6 years,
which is significantly longer than that of other cases with
cerebral metastasis for which data is available [15]. Tumor
location also probably plays a significant role in poor outcome

by limiting the gross total resection chance of the skull tumors
such as cases 5 and 7 (Table 1) that were located in skull base
with venous sinus involvement. We believe optimal treatment
of skull angiosarcoma in children should aim gross total re-
section of the skull tumor and neoadjuvant chemotherapy.
Surgical excision should include invaded scalp and dura adja-
cent to skull tumor and should be followed by postoperative
radiation therapy. Then, the patient should be followed closely
with repeated brain MRI studies to pursue additional surgeries
to remove brain metastasis if feasible. Another challenge in
these cases is excessive blood loss during surgery because of
vascular nature of these tumors. We avoided excessive bleed-
ing during craniectomy by keeping our craniectomy lines
away from the tumor tissue as much as possible. However,
presurgical embolization may also be useful to decrease blood
loss during surgery in these cases.

Conclusion

We present the unique case of a 14-year-old male with intra-
cranial invasion of angiosarcoma of the scalp and skull, pre-
senting as scalp swelling. Surgical excision, multidrug chemo-
therapy, and radiation therapy were employed. On follow-up,

Fig. 2 CT scan axial cuts: a right occipital enhancing, small metastatic
nodule, b right frontal and occipital hemorrhagic metastatic lesion
(March 2011), c increased hemorrhage in the right frontal tumor site

(April 2011), d new hemorrhagic metastasis in right temporoparietal
region (May 2012), e new hemorrhagic focus in the left frontoparietal
region (May 2012)
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multiple hemorrhagic cerebral metastases were identified and
had poor response to additional chemotherapy, radiation, and
surgeries. The patient ultimately died of hemorrhage from
metastatic disease. This case provides a rare instance of scalp
and skull angiosarcoma with metastasis to the brain in an
adolescent, emphasizing the need for treatment guidelines
and contributing to understanding of the clinical course and
management of rare tumors in young patients.
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