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1 |  INTRODUCTION

Tumors of the heart are rare, the majority of which are metastatic 
tumors.1 Primary cardiac tumors are extremely rare, account-
ing for only 0.0017%– 0.19% of unselected patients at autopsy.2 
Seventy- five percent of them are benign neoplasms and the 
remainders malignant. Myxomas are by far the most common 
benign cardiac tumors.3 As for malignant tumors arising pri-
marily in the heart, angiosarcomas are one of the most com-
mon types.4,5 Primary cardiac angiosarcoma (PCA) originates 

in vascular endothelial cells and commonly arises in the right 
atrial wall.5,6 It exhibits a poor prognosis despite surgical treat-
ment, chemotherapy, and radiotherapy.1 Here, we present a case 
of PCA that was diagnosed for the first time at autopsy.

2 |  CASE REPORT

A 60- year- old previously healthy Japanese man was referred 
to our hospital for evaluation of anemia and pericardial 
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Abstract
We presented a difficult- to- diagnose case of cardiac angiosarcoma. The patient pre-
sented pericardial effusion, but cytology of the effusion was negative. Because cyto-
logical detection of angiosarcoma cells is difficult, a possibility of malignancy should 
not be excluded with negative cytological examination. Biopsy of cardiac mass is the 
best way for diagnosis.
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effusion 13 months before his death. The patient presented 
with no apparent symptoms at that time. No apparent tumor 
lesion was detectable with echocardiography and computed 
tomography (CT). Pericardiocentesis was performed, and 
1500  ml of sanguineous pericardial effusion was obtained. 
Cytological evaluation of the effusion demonstrated lym-
phoplasmacytic and histiocytic infiltration and existence of 
mesothelial cells; however, no atypical cells could be iden-
tified, and the etiology of the effusion was undefined. The 
patient ignored follow- up visit appointments, but returned 
6 months later to the hospital with dyspnea, bloody sputum, 
edema, and anorexia. He was hospitalized for diagnosis 
and treatment. A blood examination showed severe anemia 
(red blood cells, 1.64 × 106/μl; hemoglobin, 3.3 g/dl), and 
transesophageal echocardiography revealed a 1.5  ×  1  cm- 
sized mass in the right atrium (Figure  1A). Tumor mark-
ers (α- fetoprotein, carcinoembryonic antigen, carbohydrate 
antigen 19– 9, protein induced by vitamin K absence of 
antagonist- Ⅱ, cytokeratin 19 fragment, pro- gastrin releas-
ing peptide, and soluble interleukin- 2 receptor) were within 
normal ranges. CT disclosed multiple nodules in the lungs 
(Figure  1B) and the liver. A transbronchial biopsy of the 
lung mass was performed, but the biopsied specimen did not 
contain any atypical cells. Biopsy of the cardiac mass was 
not performed. Hematological malignancies were suspected 
because of progressive anemia and the presence of human 
T- cell leukemia virus type 1 antibodies. The patient was 
treated with THP- COP (pirarubicin, cyclophosphamide, vin-
cristine, and prednisolone) and mogamulizumab under the 
provisional diagnosis of adult T- cell leukemia/lymphoma. 
Nevertheless, the patient's general condition worsened pro-
gressively. The anemia and edema continued to progress, and 
the pleural effusion increased. The patient died of respiratory 
failure 13 months after his initial admission to the hospital.

The patient was autopsied 8  hours after his death. The 
heart adhered to the pericardium (Figure 2A), and the peri-
cardial cavity contained 130 ml of sanguineous pericardial 
effusion. In the right atrium, a dark red colored, approxi-
mately 7 × 4- cm- sized multilobulated tumor arose from the 

atrial wall and filled the dilated atrial lumen (Figure 2B). The 
cut surface of the tumor was sanguineous and solid, intermin-
gled with necrotized and calcified foci (Figure 2C). The mus-
cular layer of the right atrial wall was completely replaced by 
the tumor. The tumor penetrated the pericardium and directly 
invaded the right lung (Figure 2D). Histologically, the tumor 
consisted of atypical cells with oval-  to spindle- shaped nuclei, 
which formed vague capillary channels containing red blood 
cells (Figure 3A). Tumor cells protruded into the atrial cavity, 
forming papillary structures (Figure 3B). Exfoliated clusters 
of tumor cells were also observed in the atrium. The tumor 
cells were immunoreactive for vimentin, CD31 (Figure 3C), 
and FLI1 (Figure 3D) but were negative for podoplanin (D2- 
40 antibody). The Ki- 67 labeling index of the tumor cells 
was 7.4%. Therefore, we diagnosed the lesion as an angiosar-
coma. Although several abnormalities of MYC, CIC, PTPRB, 
PLCG1, and ROS1- GOPC/FIG have been identified in an-
giosarcoma,7,8 we could not perform genetic screening of 
this tumor. The tumor cells penetrated the pericardium and 
visceral pleura of the right lung and directly invaded the pul-
monary parenchyma. Multiple metastases were identified in 
the lungs, liver, spleen, jejunum, and skin. In the jejunum, the 
metastatic nodule resulted in intussusception. In the bilateral 
lungs, tumor emboli were formed in the pulmonary arteries, 
and intra- alveolar hemorrhage and bronchopneumonia were 
present. The central nervous system was not examined.

3 |  DISCUSSION

Making diagnoses of cardiac tumors is sometimes difficult be-
cause of its extremely low incidence. The differential diagno-
sis of cardiac tumors includes many types of primary cardiac 
tumors such as myxoma, rhabdomyoma, fibroma, angiosar-
coma, rhabdomyosarcoma, and lymphoma.3 For diagnosis, 
echocardiography, cardiac CT, magnetic resonance imag-
ing, and fluorodeoxyglucose- positron emission tomography 
are known as useful imaging modalities.9 Surgical biopsy 
of cardiac masses or metastatic lesion is also meaningful to 

F I G U R E  1  A, Transesophageal echocardiogram of the heart tumor. A 1.5 × 1 cm- sized mass was observed in the right atrium. A papillary 
structure was also discovered (yellow arrowhead). T, tumor; RA, right atrium; RV, right ventricle. B, Chest CT. Multiple nodules suggesting 
metastases were observed in the bilateral lungs (yellow arrowheads)
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establish pathological diagnosis of cardiac tumors. Whereas 
we were unable to perform histological examination because 
of poor patient's general condition, we want to emphasize 
that cardiac or pericardial biopsy is the best way to make di-
agnosis of PCA. Since pericardial effusion is a part of com-
mon symptoms of PCA patients, cytology of the pericardial 
effusion might be an important tool for the diagnosis of PCA. 
However, as seen in our patient, the detection of angiosar-
coma cells is difficult with pericardial fluid cytology. Indeed, 
Kupsky et al10 reported that pericardial fluid cytology could 
not detect malignant cells in all PCA cases (15 cases) who 
underwent pericardiocentesis. Hence, when one encounters a 
patient with unexplained pericardial effusion, the possibility 
of malignancies including PCA should not be excluded, even 
with a “negative” result of the pericardial effusion cytology.

Given the low frequency of PCA and a relatively higher 
incidence of metastatic cardiac tumor, diagnosis of cardiac 
angiosarcoma as the primary lesion is sometimes challeng-
ing. In the current case, we encountered this difficulty as the 
patient had multiple tumor nodules in the liver, spleen, and 
skin. Besides the heart, angiosarcomas can arise in the soft 
tissue, breast, liver, bone, spleen, or other visceral organs.11 
Furthermore, the incidence of angiosarcoma in the cutaneous 
soft tissue, liver, or spleen is higher than that in the heart.11 In 
this regard, Cunha- Silva et al12 suggested the following fac-
tors to evaluate whether the cardiac angiosarcoma is primary 
or not: (1) patient's age and lifestyle history, (2) number of 
lesions (ie, single or multiple) in the heart, and (3) location of 

the lesion in the heart. In addition, while cardiac metastasis 
of liver angiosarcoma is rare, the liver is a common meta-
static site of PCA.12 In the current case, the patient had no 
history of exposure to thorium oxide, vinyl chloride, arsenic, 
or anabolic steroids, all of which are risk factors for hepatic 
angiosarcoma. Moreover, the cardiac lesion was single, and 
the hepatic lesions were multiple. The cardiac lesion located 
in the right atrium, the most common site for PCA. These 
findings strongly suggest that the cardiac angiosarcoma in 
this case was PCA, though the diagnosis of primary local-
ization of angiosarcoma may still be debatable. Since there 
is no direct evidence indicating the cardiac angiosarcoma is 
primary lesion, we had to establish diagnosis using above 
mentioned rejection method and this is a limitation of this 
case report.

Pericardial extension of the tumor was observed in 71% of 
17 cases of PCA,10 and cardiac rupture due to PCA has also 
been reported.13 However, to the best of our knowledge, a 
case of PCA with direct lung invasion has not been described 
previously. In the current case, the tumor penetrated the peri-
cardium and invaded the lung. However, neither fatal cardiac 
tamponade nor rupture occurred in this case. Although the 
incidence of lung invasion may be low, it may be meaningful 
for the clinical management of PCA to recognize the possi-
bility of lung invasion.

Prognosis of PCA is still not favorable and there is little 
progress regarding treatment of PCA in recent years, because 
of its rarity. If the tumor is localized, surgical resection is 

F I G U R E  2  Macroscopic examination of the autopsy. A, The heart adhered to the pericardium. The right atrial tumor was connected to the 
pericardium (yellow asterisk). RA, right atrium; RL, right lung; P, pericardium. B, A dark red colored tumor was observed in the right atrium. The 
specimen was cut along the yellow line. IAS, interatrial septum; TV, tricuspid valve; RV, right ventricle. C, Cut surface of the heart tumor. D, 
Cut surface of the right lung. The tumor invaded the pleura and the lung parenchyma. The visceral pleura was penetrated by the tumor cells in the 
yellow arrowhead portion. Multiple metastases were also identified. Portions indicated by yellow asterisks of Figure 2C,D are connected to each 
other, and the portions correspond to the yellow asterisks in Figure 2A. Bars, 1 cm
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the most effective treatment for PCA.14 Chemotherapy and 
radiation therapy are the alternative options. Chemotherapy 
regimen containing doxorubicin and ifosfamide has been 
commonly utilized, and anthracycline- containing regimen 
has been also used.15 Tyrosine kinase inhibitors, which in-
hibit vascular endothelial growth factor signaling pathway, 
are reported to be useful for angiosarcoma therapy16; how-
ever, further research is still required for the improvement of 
PCA therapy.

In conclusion, we presented an autopsy case of PCA 
that directly invaded the right lung. Although PCA is an ex-
tremely rare disease, it should be included in the differential 
diagnosis of a cardiac mass with pericardial effusion.
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