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Abstract

Primary cardiac angiosarcoma is relatively rare, and most cases involve metastasis at the time of

diagnosis. The median survival time is 14 months for patients who can be treated surgically,

versus 3.8� 2.5 months for patients with metastasis who could not undergo surgery. Radical

surgical resection, radiotherapy, chemotherapy, and targeted therapy are the main treatments,

but prognosis remains poor because of rapid progression and high recurrence and metastasis

rates. At present, there is no unified standard treatment, and selecting the correct treatment plan

and improving patient survival and quality of life remain challenging. We have reported the case of

a 45-year-old woman with a primary heart tumor that infiltrated the right atrial wall and peri-

cardium. Angiosarcoma was verified histologically. After palliative resection of the primary tumor

followed by concurrent chemoradiotherapy and targeted therapy, the patient exhibited overall

survival of 23 months, highlighting the potential utility of this treatment strategy.
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Introduction

Primary cardiac tumors are relatively rare,

and the incidence rate of malignant tumors

is only 0.0017% to 0.28%.1 In total, 75% of
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primary cardiac tumors, including cardiac
myxoma, rhabdomyoma, fibroma, heman-
gioma, and teratoma, are benign. Among
them, myxoma is the most common, and
it mostly arises in the left atrium. Twenty-
five percent of primary cardiac tumors are
malignant, including sarcoma, lymphoma,
and mesothelioma. Among these malignan-
cies, angiosarcoma is the most common,
and it mostly arises in the right cardiac
system. Radical resection is the most effec-
tive treatment for primary cardiac malig-
nant tumor, but 89% of patients have
metastasis at the time of diagnosis.2

Despite the availability of multi-
disciplinary treatments such as radiothera-
py, chemotherapy, and targeted therapy,
patient prognosis remains poor, and the
median survival of patients treated surgical-
ly is only 14 months.3 In this study, we
reported a case of primary angiosarcoma
and discussed the relevant literature to
improve our understanding of this disease.

Case presentation

A 45-year-old woman presented with inter-
mittent chest pain in April 2018.
Echocardiography and computed tomogra-
phy (CT) revealed a pericardial mass
(approximately 5.5 cm� 4.2 cm� 3.1 cm;
Figure 1). The patient underwent palliative

resection of right atrial tumor under general

anesthesia. The postoperative pathology

was consistent with angiosarcoma, which

was considered to have a cardiac origin

based on the medical history and further

immunohistochemical results. The results

of immunohistochemical analysis were as

follows: cytokeratin (CK) (�), vimentin

(þ), CD31 (þ), CD34 (þ), FV (þ), ERG

(þ), D2-40 (�), SMA (�), desmin (�),

S-100 (�), CK5/6 (�), calretinin (�), p53

(þ), and Ki-67 (þ, 10% to 15%; Figure

2). The patient was treated with adjuvant

concurrent chemoradiotherapy (50 Gy/2

Gy/25 fractions) consisting of eight cycles

of gemcitabine (1000mg/m2 on days 1 and

8)þ docetaxel (75mg/m2 on day 1) intrave-

nous chemotherapy every 3 weeks. She tol-

erated the treatment extremely well, and a

complete response was observed (Figure 3).

There was no evidence of recurrence until

she presented with shortness of breath on

exertion, multiple liver metastases, and peri-

cardial effusion after 15 months. We per-

formed ultrasound-guided puncture biopsy

of the right liver mass for her, and the

pathology was indicative of infiltrating or

metastatic hepatic angiosarcoma. The results

of immunohistochemical analysis were as

follows: CK (�), EMA (�), CD34 (þ),

CD31 (þ), SMA (þ), Des (�), S-100 (�),

Figure 1. (a, b) Echocardiography and computed tomography revealed a pericardial mass (approximately
5.5 cm� 4.2 cm� 3.1 cm).
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and Ki-67 (þ, 20%; Figure 4). The patient

was treated with anlotinib (12mg qd on days

1–14 q3w) for five cycles. The patient under-

went ultrasound-guided radiofrequency

ablation of liver metastases during anlotinib

treatment. Despite treatment, she experi-

enced dyspnea, and the amount of pleural

fluid gradually increased. Then, the patient

received intrapleural injections of cisplatin

60mg, which was ineffective. Eventually,

the disease was fatal after 23 months.

Discussion

Angiosarcoma is a highly malignant endo-

thelial cell tumor that accounts for 1% to

2% of soft tissue tumors. It is highly aggres-

sive malignancy with a poor prognosis. It

can occur in any part of the body.

Approximately 60% of lesions arise in the

skin, soft tissue, liver, spleen, bones, and

breasts, whereas the heart and kidneys are

less frequently affected.4 Primary cardiac

angiosarcoma (PCAS) accounts for 33%

of all primary malignant cardiac neo-

plasms,5 and the disease has a male pre-

dominance (incidence ratio of 2–3:1),6,7

and the onset age is 30 to 50 years old.

The lesion mostly originates in the right

atrium and atrial septum, whereas right

ventricle and left cardiac system involve-

ment is relatively rare. PCAS is a pedicled

Figure 2. (a, b) Hematoxylin and eosin staining revealed atypical spindle shaped and epithelioid tumor cells
(�400). (c, d) On immunohistochemistry, the tumor cells were positive for CD34 and ERG (�400).

Fang and Zheng 3



tumor that often grows into the right atrial
cavity. Its appearance is lobulated, with
bleeding and necrotic tissue observed in
the center. Advanced angiosarcoma can

completely invade the atrial wall, fill the
entire heart cavity, and often invade adja-
cent structures, most often involving the
epicardium and pericardium. The clinical

Figure 3. Computed tomography revealed pericardial thickening but not tumor recurrence.

Figure 4. (a) Hematoxylin and eosin staining disclosed atypical spindle-shaped and epithelioid tumor cells
(�200). (b–d) On immunohistochemistry, the tumor cells were positive for CD34, CD31, and Ki-67 (�200).
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manifestations mainly depend on the size
and location of the tumor and the degree
of invasion. Dyspnea, chest pain, and
heart failure are common symptoms,
whereas pericardial effusion, vena cava
obstruction, pulmonary embolism, and
hemoptysis are relatively rare. Because
patients have no hemodynamic disturbance
in the early stage of the disease, they gener-
ally have no obvious clinical symptoms and
signs, allowing the malignancy to be easily
ignored or missed. Congestive heart failure,
pericardial effusion, tamponade, arrhyth-
mia, cardiac rupture, embolism, and acute
respiratory distress syndrome occur only
when tumor infiltrates the pericardium
and myocardium or affects blood flow,8–12

and recurrent pericardial effusion is the
most common clinical feature.13 Because
of the high degree of malignancy and
rapid progression of PCAS, the local recur-
rence and metastasis rates are extremely
high. Approximately 66% to 89% of
patients have already had metastasis at the
time of diagnosis,2 and the most common
sites of metastasis are the lungs, liver, bone,
lymph nodes, and brain.14,15

X-ray, echocardiography, CT, magnetic
resonance imaging (MRI), and positron
emission tomography (PET)-CT can all be
used as imaging methods for primary cardi-
ac tumors in the clinic, with CT and MRI
serving as the main diagnostic methods.16

Echocardiography can be used to evaluate
the shape and function of all four cardiac
chambers, and it can accurately determine
the location, size, shape, and activity of car-
diac tumors and clarify hemodynamic
changes for preliminary qualitative diagno-
sis. CT and MRI can be used to observe the
size of cardiac tumors and the relationship
of the tumors and the surrounding blood
vessels, which can provide the basis for
the selection of surgical methods. PET-CT
can both differentiate benign and malignant
tumors and indicate whether local and sys-
temic tumors are invasive and metastatic.

Typical immunohistochemical markers of
PCAS confirmed that tumor cells were
derived from endothelial cells, as indicated
by positivity for CD31, CD34, ERG, and
factor VIII. However, because of the cellu-
lar heterogeneity of angiosarcoma, immu-
nohistochemistry can only be used as an
auxiliary diagnostic tool.3,17.

Studies have reported a median survival
of 6 to 11 months for primary cardiac
malignancies.18 The median survival was
14 months in patients who could be treated
surgically compared with 3.8� 2.5 months
for patients with metastasis who could not
undergo surgery.19 Surgical resection
reduces the risks of sudden death and
embolism.20 Surgical resection combined
with radiotherapy and chemotherapy can
significantly improve the short-term prog-
nosis of patients, but there is no obvious
advantage concerning long-term prognosis.
Patients who cannot undergo tumor resec-
tion despite having no metastasis of other
organs can undergo heart transplantation,
but the long-term use of immunosuppres-
sant after surgery is likely to induce tumor
recurrence and metastasis. In recent years,
taxanes have displayed good efficacy as
adjuvant chemotherapy for cardiac angio-
sarcoma.21 Molecular targeted drugs, such
as anlotinib, imatinib, sorafenib, and beva-
cizumab, also exerted certain therapeutic
effects.22–25 However, a clinical trial identi-
fied no significant difference in outcomes
between docetaxel combined with bevacizu-
mab and docetaxel monotherapy.26

Postoperative adjuvant radiotherapy can
improve the local control rate, reduce the
recurrence rate, and prolong patient surviv-
al. Because the heart and cardiomyocytes
have poor tolerance to radiotherapy, high-
dose irradiation may cause damage to the
heart itself and surrounding tissues. In cur-
rently reported studies, the appropriate
irradiation range is 10 to 64 Gy, and the
median radiotherapy dose is 50 Gy.27 We
treated the patient with eight cycles of
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gemcitabine combined with docetaxel che-
motherapy and concurrent radiotherapy.
There was no obvious adverse reaction
during radiotherapy, and the local lesion
was stable after radiotherapy. The
progression-free survival of the patient
was 15 months. After progression, the
patient received five cycles of oral anlotinib,
and her overall survival was 23 months.

As a targeted drug independently devel-
oped in China, anlotinib is a multi-target
small-molecule tyrosine kinase inhibitor.
During the course of tumor development,
blood vessel formation continues uncon-
trollably. Anlotinib mainly blocks tumor
angiogenesis and inhibits tumor growth
and metastasis by targeting multiple targets
such as vascular endothelial growth
factor receptor (VEGFR)-1, VEGFR-2,
VEGFR-3, platelet-derived growth factor
receptor, fibroblast growth factor receptor,
c-Kit, and Ret.28,29 Recent clinical trials30–34

revealed that anlotinib has good safety and
efficacy in the treatment of a variety of
tumors, such as lung cancer, soft tissue sar-
coma, medullary thyroid cancer, renal cell
carcinoma, and esophageal squamous cell
carcinoma. Anlotinib became the first
approved targeted drug for soft tissue sar-
coma in China on June 24, 2019, and its
efficacy and safety have been confirmed in
many clinical studies. Chinese Society of
Clinical Oncology guidelines recommend
anlotinib as the second-line treatment for
soft tissue sarcoma. Clinical studies con-
firmed the safety and efficacy of anlotinib
in patients with soft tissue sarcoma that did
not respond to chemotherapy,22,35 in line
with the results of this study.

In conclusion, although the incidence
rate of primary cardiac tumors is relatively
low in the clinic, there is no unified stan-
dard treatment or effective preventive meas-
ures. Although surgery, radiotherapy,
chemotherapy, and targeted therapy repre-
sent treatment options in the clinic, their
therapeutic efficacy varies greatly, and

patient prognosis is poor. Therefore, select-

ing the optimal treatment plan and effec-

tively improving patient survival and

quality of life remain difficult problems

worthy of further exploration.
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