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Introduction

Scalp angiosarcoma is a rare cancer characterized by 
an aggressive course with multifocality and early metas-
tasis1). Current treatment modalities, including surgical 
excision, radiotherapy, polychemotherapy, and immu-
notherapy, are not satisfactory. The overall prognosis is 
poor, with a 5-year survival rate of 10–22% and mean 
survival duration of 24 months2). In 1998, complete re-
covery was observed in a patient with scalp angiosarco-
ma who was treated with paclitaxel in a Phase II trial25).
Subsequently, a cohort study of 9 patients with scalp or 
face angiosarcomas revealed that paclitaxel as a single 
agent has substantial activity against angiosarcoma, even 
in patients previously treated with chemotherapy or ra-
diation therapy3). To ascertain the effect of paclitaxel for 
the treatment of scalp angiosarcoma, we retrospectively 
reviewed 10 patients who had received primary treatment 

at our hospital in the past 10 years. The disease-free 
interval and overall survival duration in patients who 
received paclitaxel and those who did not were compared 
and are presented as a preliminary report.

Materials and Methods

This study included 12 consecutive patients with 
primary scalp angiosarcoma who were treated at Taipei 
Veterans General Hospital (VGH-TPE) between 1996 
and 2005. Information regarding their clinical manifes-
tations, pathology, treatment, and survival were obtained 
by retrospective medical record review. All patients un-
derwent primary treatment; 4 patients received paclitaxel 
and radiotherapy as the initial treatment, while 8 pa-
tients underwent surgical excision initially in the plastic 
surgery department due to tumor bleeding. Of these, 2 
patients (without paclitaxel treatment) were lost to follow 
up. Patients were staged according to the TNM system 
of the American Joint Committee on Cancer for soft tis-
sue sarcoma. The Committee on Clinical Investigation 
at VGH-TPE approved this study and waived individual 
informed consent for reviewing the patients’ medical re-
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cords. Mean values were compared using Student’s t-test. 
Results were considered significant when the P value was 
less than 0.05. Statistical analyses were carried out using 
the Statistical Package for the Social Sciences (SPSS) 15 
software (SPSS Inc., Chicago, USA.).

Results

The patient age, gender, location, lesion size, initial 
treatment course, salvage therapy of recurrent or meta-
static disease, disease-free interval, overall survival 
duration, and causes of death are summarized in Table 
1. This study included 9 male patients and 1 female pa-
tient; the mean age at presentation was 78.6 years (61–90 
years).

The most common presenting symptoms were an 
enlarging bruise, single or multiple blue-black nodules, 
or an ulcer that bled easily on contact. The most com-
mon location of the primary tumor was the parietal scalp 
region. Multifocal presentation was noted in 2 patients. 
The diagnosis of angiosarcoma was established histo-
logically by the presence of anastomosing channels lined 
by spindle or plump, anaplastic atypical endothelial cells. 
Focal necrosis and hemorrhage were noted. The cells 
displayed prominent mitotic activity.

Of 10 patients, 9 had stage II or III disease at the time 
of diagnosis. Metastasis to neck lymph nodes was pres-
ent in 1 patient at the time of diagnosis (stage IV). The 
treatment modalities used included surgical excision, ra-
diotherapy, and paclitaxel administration. The safe mar-
gin of wide excision ranged from 3 to 5 cm. Persistent 
tumor bleeding was present in the patient with stage IV 
disease, for which palliative surgical management was 
performed. The dosage of radiotherapy ranged from 
4000–7000 cGy in 20–35 fractions. The median duration 
of paclitaxel regimen was 10 weeks (3–20 weeks; 80 mg/
m2/wk). 

For the initial treatment, 3 patients received paclitaxel 
and radiotherapy; 1 received combined surgery, radio-
therapy, and paclitaxel; 3 underwent surgery alone; and 
the remaining 3 patients underwent both surgery and 
radiotherapy. The mean disease-free interval was 10.5 
months (range, 2–26 months), and the intervals accord-
ing to different treatment protocols were as follows: 15 
months (range, 13–18 months) in patients who received 
paclitaxel + radiotherapy, 8 months (range, 3–15 months) 
in patients who underwent surgery alone, and 3.3 months 
(range, 2–6 months) in patients who underwent surgery 
+ radiotherapy. 

In addition, the disease-free interval was 17.8 months 
in patients who received paclitaxel (in addition to radio-
therapy or surgery + radiotherapy) in the initial treat-
ment protocol and 5.7 months in patients who underwent 
surgery alone or surgery + radiotherapy (p = 0.016). In 
patients who received paclitaxel + radiotherapy or pa-

clitaxel + surgery + radiotherapy, only 1 case of local 
recurrence occurred. On the other hand, recurrence was 
seen in all the patients who underwent surgery alone or 
surgery + radiotherapy.

Metastases were present in 8 of 10 patients (80%), 
including 5 patients with metastases to the lung, 2 pa-
tients with metastases to the neck lymph nodes, and 1 
patient with cervical spine (C-spine) metastases. In 5 pa-
tients who received paclitaxel as a salvage protocol due 
to recurrence or disease progression, the mean interval 
from recurrence/metastasis to death was 8.8 months, 
compared to 8.7 months in patients who received radio-
therapy (p = 0.746). 

The mean overall survival duration was 17.2 months 
(3–41 months), with a median follow up of 17 months. In 
patients who received paclitaxel in the initial treatment 
protocol, the mean overall survival duration was 26.5 
months, compared to 11.1 months in patients who under-
went surgery alone or surgery + radiotherapy (p = 0.075). 
The major cause of death was lung metastasis (62.5%).

Discussion

Angiosarcoma is extremely rare, constituting less 
than 1% of all sarcomas4). In approximately 50% cases, 
the head and neck region are involved5,6). These tumors 
usually occur on the scalp in elderly men5,7,8). Male pre-
dominance is noted, with a male/female ratio of 4:14).
Most lesions present as an enlarging bruise, a blue-black 
nodule, or a nonhealing ulceration5). The clinical pat-
tern of the lesions may be nodular, superficial diffuse, or 
ulcerated. Initially, the lesions can be confused with cel-
lulitis, edema, bruising, or infection, leading to a delay in 
diagnosis. The etiology of angiosarcoma is unknown, but 
environmental exposure (thorium dioxide, vinyl chloride, 
etc.), chronic lymphedema, and previous trauma have 
been reported as associated conditions9,10).

Angiosarcoma of the scalp is a highly aggressive 
tumor with the capacity to spread locally as well as 
distally11). The only statistically significant prognostic 
factor was tumor size. Tumors less than 10 cm have a 
more favorable prognosis5). The 5-year survival rate with 
combined modality therapy is 5–10%6). Local recurrence 
and metastasis usually occur within 2 years. The average 
mean survival time reported in the literature ranges from 
10.5 to 20 months. Death usually results from cardiopul-
monary metastases or local tissue invasion10,13).

The treatment of scalp angiosarcoma represents a 
therapeutic challenge. The modalities of treatment in-
clude surgery, chemotherapy, radiotherapy, and immu-
notherapy14). Radiotherapy with Co60 and megavoltage 
electron beam therapy for the treatment of scalp angio-
sarcomas has been reported15,16,17). The reported 5-year 
control rate and 5-year survival rate were 24–40% and 
13–50% respectively. Chemotherapy has had poor re-
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sults in the treatment of angiosarcoma13,18-22). Multidrug 
systemic or intra-arterial chemotherapy (adriamycin 
or vincristine) followed by radiotherapy is reserved for 
unresectable lesions23). Immunotherapy with interferon 
alpha exerts antiproliferative activity on endothelial cells 
but is not useful for the treatment of angiosarcomas of 
the scalp or face24).

Paclitaxel has antiangiogenic and apoptotic effects3). 
Its antitumor activity has been reported in Kaposi sarco-
ma. Since angiosarcoma cells originate from endothelial 
cells, it is conceivable that the antiangiogenic activity of 
paclitaxel is a mechanism that contributes to its efficacy 
in angiosarcoma. In 1998, Fata et al. described promis-
ing results in a phase II trial after systemic paclitaxel 
therapy in patients with angiosarcoma of the scalp and 
face25). In 1999, Fata et al. reported regarding 9 patients 
with angiosarcoma of the scalp and face who were 
treated with paclitaxel between 1992 and 1998. Of these 
9 patients, 8 showed major responses (4 partial responses 
and 4 clinical complete responses) and 1 patient showed 
a minor response, yielding a major response rate of 89%. 
The median duration of response was 5 months (range, 
2–13 months). Neutropenia and peripheral neuropathy 
were the most frequent dose-limiting toxicities. They 
concluded that paclitaxel as a single agent has substantial 
activity against angiosarcoma of the scalp or face, even 
in patients previously treated with chemotherapy or ra-
diotherapy3).

In this retrospective review, we showed that paclitaxel 
in the treatment of scalp angiosarcoma provided longer 
disease-free intervals, and that the difference was signifi-
cant. From the viewpoint of local control of soft tissue 
sarcomas, radiotherapy remains the first choice. Mark et 
al6). reported that of patients treated initially with surgery 
alone, 8% remained disease-free, as compared to 67% 

of those who received postoperative radiotherapy, with 
or without chemotherapy. Of patients treated primarily 
with radiotherapy, with or without chemotherapy, 14% 
remained disease-free at follow up after 5 years. In our 
experience regarding local recurrence control, paclitaxel 
combined with surgery or radiotherapy was better than 
surgery alone or surgery + radiotherapy; however, we 
could not precisely compare the effects of paclitaxel with 
those of radiotherapy alone.

The overall survival duration in the paclitaxel-treat-
ment group was better but not significantly different from 
the survival duration in other groups. However, once the 
disease progressed (recurrence or metastasis), the prog-
nosis was poor regardless of the type of salvage therapy 
administered, and the mean survival duration was only 
approximately 8.7 months. Early diagnosis is very im-
portant in order to avoid metastasis and local relapse, 
which are caused by tumor multifocality and the aggres-
sive behavior of the tumor. The most common sites of 
metastasis are, in order, the cervical lymph nodes, lungs, 
and liver12). In our series, the major cause of death was 
lung metastasis.

Because of the rarity of angiosarcoma and its unde-
fined management protocol, a prospectively randomized 
trial examining paclitaxel treatment for angiosarcoma is 
unlikely. Furthermore, bias exists in our study, and we 
need a better study design to clarify the effect of pacli-
taxel in angiosarcoma. First, the size of the study group 
was very small. Second, there was no unified protocol. 
Third, the treatment course and compliance of paclitaxel 
differed. Because of the older age, it was not unusual 
for the patient or family to refuse aggressive treatment. 
Overall, wide surgical excision or chemoradiation re-
mains the initial choice of treatment modality in angio-
sarcoma. At present, paclitaxel appears to effectively 

Table 1 Patient data

Pt 1 2 3 4 5 6 7 8 9 10

Age (y) 80 90 85 61 80 88 83 72 72 75

Sex M M M M M M F M M M

Tumor location 
(scalp) O T F Pa Pa Pa Pa Pa O Pa

Tumor size 
(cm × cm) 6 × 5 3 × 2  6 × 5,

2 × 2 19 × 17  6 × 4,
4 × 1 5 × 5 5 × 4 6 × 5 8 × 7 3 × 3

Stage II II  III III III III III III IV II

Initial treatment P + RT P + RT P + RT S + P + RT S S S S + RT S + RT S + RT

Recurrence – – + – + + + + + +

Metastasis Neck Lung – Neck – Lung Lung Lung Lung Cervical spine 

DFI (mo) 14 13 18 26 6 15 3 6 2 2

Salvage therapy P + RT P* S + P + RT S + P + RT S + P + RT – – RT RT RT

Survival time (mo) 20 14 31 41 9 16 5 7 3 26

Cause of death Pn LM Pn Su Su LM LM LM LM SCC

*, Intrapleural injection.
DFI, disease-free interval; O, occipital; T, temporal; F, frontal; Pa, parietal; P, paclitaxel; S, surgery; RT, radiotherapy; Pn, pneumonia; LM, lung metastasis; Su, 
survived; and SCC, spinal cord compression.
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prolong the disease-free interval when administered in 
addition to surgery or radiation; however, no significant 
difference was noted in the overall survival duration.

Conclusion 

Scalp angiosarcoma is difficult to treat due to its mul-
tifocality, easy recurrence, and early metastasis. Surgery 
and radiotherapy are the mainstay of treatment. The anti-
angiogenic effect of paclitaxel is beneficial theoretically, 
but the rarity of the disease and the lack of a unified pro-
tocol limit the study result. In our preliminary report, the 
mean disease-free interval was significantly prolonged in 
patients who received paclitaxel in the initial treatment 
protocol and better local control was obtained. Paclitaxel 
is beneficial in improving the quality of life in these pa-
tients. Overall, the survival duration was prolonged, but 
the difference was not significant. Once the disease pro-
gressed, the prognosis was poor. In the future, a prospec-
tive randomized study or a multi-center controlled study 
is required to definitively clarify the role of paclitaxel in 
the treatment of scalp angiosarcoma. 
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