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Abstract: Angiosarcoma is a rare and aggressive vascular malignancy with a poor prognosis. 

There is no standard chemotherapy regime for advanced angiosarcoma. Here, we report a case 

of advanced angiosarcoma that was successfully treated with apatinib, an oral tyrosine kinase 

inhibitor targeting the intracellular domain of vascular endothelial growth factor receptor-2 

(VEGFR-2). To our knowledge, this is the first case to report the successful use of apatinib for 

angiosarcoma. Furthermore, the administration of apatinib results in fewer toxic effects than tra-

ditional cytotoxic chemotherapy. Quantitative polymerase chain reaction analysis revealed high 

expression of VEGFR-2 mRNA, suggesting that apatinib leads to clinical response by inhibiting 

VEGFR-2 tyrosine kinase activity and that VEGFR-2 plays a crucial role for angiosarcoma. 

Apatinib may be an additional option for angiosarcoma especially for the aged and patients with 

poor performance status. Further prospective studies are required to optimize the use of apatinib 

in patients with angiosarcoma and to identify which patients will benefit from the agent.
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Introduction
Angiosarcomas are rare aggressive sarcomas derived from vascular endothelial cells. 

Currently, standard treatment guidelines for angiosarcoma do not exist.1 The progno-

sis is poor with a reported 5-year survival rate of 35% in nonmetastatic cases and a 

recurrence rate of up to 75% within 2 years of local treatment.2 Surgery could be the 

most effective method of treatment, but for advanced and metastatic angiosarcoma, 

chemotherapy would be the main choice. Considering that the prevalence of angiosar-

comas is high in elderly patients aged between 70 and 75 years3 and that the toxicities 

associated with combined chemotherapy often require treatment cessation, patients 

with angiosarcomas require newer, safer, and more effective treatments.

We report a case of angiosarcoma of the scalp, wherein the patient exhibited par-

tial response (PR) to apatinib4 (Hengrui Pharmaceutical Co., Ltd, Shanghai, People’s 

Republic of China). To the best of our knowledge, this is the first case of angiosarcoma of 

the scalp that responded to apatinib. This case report was approved by the Medical Ethics 

Committee of the Navy General Hospital, and written informed consent was obtained 

from the patient for publication of this case report and accompanying images.

Case report
In November 2014, a 74-year-old male came to our hospital because of an irregular 

soft tissue mass on the scalp with an area of 4.8×1.3 cm.

The presence of distal metastasis was ruled out by enhanced brain computed 

tomography (CT) and chest/abdomen/pelvic CT, and complete resection was 
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performed on November 21, 2014. The pathology diagnosis 

was angiosarcoma (Figure 1A and B) with immunopheno-

type: AE1/AE3(-), CD31(1+), CD34(-), CK18(-), F8(-), 

Vim(3+), CK5&6(-), P63(-), EMA(-), GCDFP 15(-), and 

Ki-67 (20%).

Two months after surgery, multiple nodules appeared 

around the operation area, indicating local recurrence. The 

patient was then referred to a radiation oncologist to receive 

radiotherapy with a total of 60 Gy of intensity-modulated 

radiation therapy.

During radiotherapy, a nodule of diameter 2 cm was 

found in the right temporal scalp near the edge of the previous 

surgery area. Whole-body positron emission tomography/CT 

confirmed local tumor recurrence with multiple metastases 

in the right temporal lobe, subcutaneous adipose tissue, and 

bilateral lung lobar.

Cytotoxic chemotherapy was not given because of his 

old age and poor performance status (PS). Quantitative poly-

merase chain reaction of vascular endothelial growth factor 

receptor-2 (VEGFR-2) mRNA was investigated and the result 

revealed high expression of VEGFR-2 mRNA.

After the patient provided written informed consent, apa-

tinib was administered at a dose of 500 mg/day. Following  

1 month of therapy, multiple lung metastases (Figure 2A–C) 

were either significantly reduced in size (Figure 2D, as indi-

cated by arrowheads) or disappeared (Figure 2E and F), and 

the recurrent tumors of the scalp also disappeared, which 

was considered to be a PR. The patient then continued to use 

apatinib as maintenance therapy. The disease progressed in 

March 2016, with new lung metastases by enhanced chest 

CT and multiple scalp nodules by enhanced brain magnetic 

resonance imaging (MRI), which was considered to be a 

relapse. The progression-free survival time was 12 months. 

The only toxicity was mild hand-foot syndrome.

Discussion
Angiosarcomas are malignant mesenchymal neoplasms of 

vascular endothelial cells. The face and scalp regions account 

for more than 50% of cutaneous angiosarcomas.2

Treatment modalities for angiosarcoma include resec-

tion with a wide margin, radiotherapy, and chemotherapy. 

However, even for a local disease, clear margins account for 

only ~20%–35.6% of scalp angiosarcoma. For this reason, 

combination treatment is recommended to obtain a better 

prognosis than any single regimen.5

For metastatic angiosarcomas, cytotoxic chemotherapy 

would be the main treatment. However, newer, safer, and 

more effective treatments are needed because of the toxicities 

associated with chemotherapy, especially for the aged.

It has been reported that angiosarcomas overexpress 

not only VEGF proteins but also VEGFRs, which implies 

that both VEGF and VEGFR might be the treatment targets 

for this type of tumor.6,7 VEGFR-2 has been reported to be 

the primary VEGF family receptor driving angiogenesis. It 

could bind all VEGF-A isoforms, VEGF-C, and VEGF-D. 

The binding of VEGF-A to VEGFR-2 induces cellular pro-

liferation and endothelial cell survival through a cascade 

of different signaling pathways such as PLC-γ-Raf kinase-

MEK-MAP kinase and PI3K-AKT pathways.8

Apatinib is a novel small molecule tyrosine kinase 

inhibitor targeting the intracellular domain of VEGFR-2. 

With a favorable side-effect profile and improved outcomes, 

apatinib has been shown to be a new therapeutic option in a 

variety of tumor types.4,9 However, successful use of apatinib 

in angiosarcomas has not been reported.

In Phase I study of apatinib, dose escalation was con-

ducted from 250 to 1,000 mg in patients aged between 18 

and 70 years. Maximum tolerated dose was determined to be 

850 mg once daily. The recommended dose was 750 mg once 

Figure 1 Hematoxylin and eosin (H&e) staining of a tumor section. 
Notes: (A) ×200; (B) ×400.
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Figure 2 Chest CT images showing metastases before (A–C) and after (D–F) treatment with apatinib. 
Note: The arrowheads indicate the pulmonary metastases. 
Abbreviation: CT, computed tomography.

daily. The most frequently observed drug-related adverse 

events were hypertension (69.5%), proteinuria (47.8%), and 

hand-foot syndrome (45.6%).10 

In this case report, the patient with angiosarcoma devel-

oped local recurrence and multiple lung metastases shortly 

after surgery. Owing to old age and poor PS, the patient 

could not tolerate toxic chemotherapy, and apatinib mono-

therapy was then used to control the disease. Considering 

his old age, being more than 70 years, and medical history 

of hypertension, a dose of 500 mg was given. The disease 

was controlled successfully with a PR and a progression-free 

survival time of 12 months. In addition, the administration of 

apatinib resulted in no major toxic profiles except for mild 

hand-foot syndrome.

Gene expression analysis revealed high expression of 

VEGFR-2 mRNA, suggesting that apatinib led to clinical 

response by inhibiting VEGFR-2 tyrosine kinase activity.

Conclusion
Apatinib may provide an additional option for the treatment 

of angiosarcomas, especially for the aged and patients with 

poor PS. Further prospective studies are required to optimize 

the use of apatinib in the treatment of angiosarcoma and to 

identify which patients will benefit from the agent.
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