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Abstract: Primary angiosarcoma of the pleura is an extremely rare malignancy. Herein, we report the case of an
elderly Chinese patient with primary left pleural epithelioid angiosarcoma. The 76-year-old man presented with
a 4-month history of a cough with sputum expectoration and weight loss of 4 kg within one month. A chest scan
showed a massive oval-shaped mass in the left pleural cavity. We then performed a left thoracotomy for tumor
resection and surgical exploration. Histological examination of the resected specimen showed few viable tumor
cells with significant atypia; tumor cells had large nuclei and prominent nucleoli and were arranged in a crack-like,
sheeted pattern. Moreover, there was a significant amount of fibrinous exudates, hemorrhage, degeneration, and
necrosis. With immunohistochemical analysis, tumor cells had strong expression of CD31, CD34, FLI-1, vimentin.
Morphological and immunohistochemical findings supported the diagnosis of epithelioid angiosarcoma.
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Introduction

Angiosarcoma is an uncommon malignant
tumor, accounting for only 1-2% of all soft tis-
sue sarcomas. It arises from the endothelial
cells of small blood vessels and may affect any
organ, though it most commonly occurs in the
skin, soft tissue, liver, spleen, heart, and breast
[1]. Primary angiosarcoma of the pleura is an
extremely rare malignancy; in addition to
reviewing the relevant literature, herein we
report the case of an elderly Chinese man diag-
nosed with primary epithelioid angiosarcoma
of the pleura.

Case report

A 76-year old man presented with a 4-month
history of a cough with sputum expectoration
without evident etiologies and weight loss of 4
kg within one month. The patient did not dis-
play any fever, night sweats, chest pain, or
wheezing. These symptoms worsened one
week before admission. The patient had a
40-year history of smoking, though he had quit
smoking 10 years previously.

A chest computed tomography scan revealed a
large, oval-shaped mass (maximum size 12 x

17 cm on transverse section) in the left pleural
cavity (Figure 1). The mass had an uneven den-
sity, with calcification located primarily on the
periphery. Extensive thickening and calcifica-
tion of the left pleura were also observed,
accompanied by mediastinal shifting toward
the right. Hybrid positron emission tomography
only showed a large lesion occupying the left
pleural cavity, with high 18F-fluorodeoxyglucose
(FDG) uptake in the peripheral area and no 18F-
FDG uptake in the central area. No abnormali-
ties were observed during bronchoscopic exam-
ination. Fine-needle aspiration biopsy (FNAB) of
the mass in the left pleural cavity was per-
formed under B-ultrasound guidance, and sub-
sequent microscopic examination demonstrat-
ed the presence of fibrinous exudates and the
absence of tumor cells.

For the purposes of both diagnosis and treat-
ment, a left thoracotomy under general anes-
thesia was performed for both surgical explora-
tion and tumor resection in the left pleural cav-
ity. By surgical exploration, a large mass sized
17 x 12 x 12 cm was observed in the left pleu-
ral cavity. The mass adhered to the inferior lobe
of the left lung, which had developed atelecta-
sis due to external compression. The surface of


http://www.ijcep.com

Primary epithelioid pleural angiosarcoma

Figure 1. A chest computed tomography scan showed
a massive oval mass in the left pleural cavity.

the mass exhibited calcification, and the tissue
appeared hard and thickened. The mass was
extensively adhered to the parietal pleura with
obscure boundaries, and it was inseparable
from the surrounding tissue. Hence, following
maximal dissection of the tumor walls and the
involved parietal pleura, the tumor was cut
open and its contents were removed to the
greatest extent possible. The adhesion at the
inferior lobe of the left lung was freed to facili-
tate expansion of the lung. We then confirmed
that the dorsal segment of the inferior lobe of
the left lung was able to expand without
restrictions.

Gross observation of the resected specimen
demonstrated an irregular-shaped, gray-yellow
to gray-red, multiple bits and pieces tissue
mass with partly calcification and a diameter of
22 cm. Microscopic examination revealed that
it mainly consisted of fibrinous exudates and
hemorrhagic and degenerated necrotic tissue,
in addition to a small amount of hyperplastic
and degenerated fibrous connective tissue.
Samples (n = 50) were collected from the dis-
sected mass for further examination. A small
proportion of the samples (12/50) in the
periphery of the tissue block contained very
scanty viable tumor cells with significant atypia
(Figure 2A), arranged in a crack-like, sheeted
pattern (Figure 2B, 2C) and accompanied by
calcifications. Tumor cells had large nuclei with
prominent nucleoli (Figure 2D), and mitotic fig-
ures were visible.
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By immunohistochemistry, the tumor cells were
strongly positive for CD31 (Figure 3A), CD34
(Figure 3B), FLI-1 (Figure 3C), and vimentin
(Figure 3D). Tumor cells were also focally posi-
tive for Ki-67 (90% index; Figure 3E), focally
weakly positive for cytokeratin (CK) (Figure 3F),
and negative for D2-40, Glut-l, calretinin,
CK5/6, Syn, and WT1.

Therefore, the diagnosis of primary epithelioid
angiosarcoma was confirmed. Neither postop-
erative radiotherapy nor chemotherapy was
performed in our patient due to his old age.
Currently, seven months following surgery, the
patient is alive and exhibits no evidence of dis-
ease recurrence.

Discussion

Primary angiosarcoma of the pleura is a very
rare malignancy; we searched the English liter-
ature and found 18 previously reported cases
of primary angiosarcoma of the pleura (exclud-
ing cases occurring in the pleuropulmonary and
chest wall) [1-13]. Including our case, The 19
cases of primary pleural angiosarcoma are
summarized in Table 1. The mean age of
patients was 55 years (range, 34-77 years),
and the male to female ratio was 15:4.

The clinical presentation of this malignancy is
usually nonspecific, though the most frequent
symptoms are pleural effusion and recurrent
hemothorax. Distinct mass formation, which
was observed in our case, is very unusual.
Generally, radiological findings are also non-
specific and do not allow for differentiation
between pleural angiosarcoma and other pri-
mary or metastatic pleural tumors. A positron
emission tomography scan can only be used to
determine the extent of the disease [14].

FNAB is usually unhelpful in the diagnosis of
this disease [7, 9, 10, 12]. As shown in this
case, only fibrinous exudates were observed by
FNAB. Definitive diagnosis of pleural angiosar-
coma typically requires histological and immu-
nohistochemical examination of sufficient sam-
ples collected during surgery. The common cel-
lular morphology of angiosarcoma ranges from
spindle-shaped to epithelioid. Epithelioid angio-
sarcoma is a subtype of angiosarcoma and is
primarily comprised of large and round “epithe-
lioid” endothelial cells with abundant cyto-
plasm and large vacuolated nuclei. In this case,

Int J Clin Exp Pathol 2015;8(2):2153-2158



Primary epithelioid pleural angiosarcoma

Figure 2. The angiosarcoma tissues were stained with hematoxylin and eosin. A: There were scanty viable tumor
cells in the periphery of the tissue block (hematoxylin and eosin [H&E] stain, x40 magnification). B, C: Tumor cells
were arranged in a crack-like and sheeted pattern (H&E stain, x200). D: Tumor cells had large nuclei with prominent
nucleoli (H&E stain, x400).

the tumor displayed characteristics of epitheli-
oid angiosarcoma. We also observed high 18F-
FDG uptake in the peripheral area of the mass,
which corresponded to an area of few viable
tumor cells with a unique morphology. A possi-
ble mechanism for this phenomenon may be
that the large size of the tumor resulted in isch-
emia at its center. Our experience with this
case suggests that comprehensive and suffi-
cient sample collection and meticulous histo-
logical examination are required for accurate
diagnosis. Immunohistochemical analysis plays
an important role in the diagnosis and differen-
tial diagnosis of angiosarcoma. Positive expres-
sion of at least one endothelial cell marker
(including CD31, CD34, and factor VIII) is
required to confirm the diagnosis of angiosar-
coma, though CD31 is considered the most
specific and most sensitive marker. Recently,
Folpe et al. [15] reported that FLI-1 was
expressed by 50 of 53 vascular tumors (94%),
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including 20 of 22 angiosarcoma cases. These
results suggest a role for FLI-1 as a novel nucle-
ar marker of vascular tumors. Angiosarcomas
may also express epithelial markers, such as
CK, especially epithelioid variants.

Most pleural angiosarcomas are epithelioid [2]
and may be easily misdiagnosed as malignant
mesothelioma or poorly differentiated carcino-
ma. However, mesothelioma tumor cells are
characterized by less varied morphology and
less significant atypia. Positive expression of
immunohistochemical markers (CK5/6, cal-
retinin, and D2-40) provides evidence for the
diagnosis of malignant mesothelioma. However,
expression of epithelial markers can also be
present in poorly differentiated carcinoma and
may thus lead to misdiagnosis. Therefore, for
differential diagnosis, it is important to consid-
er CK expression, which is either strongly or
weakly focally expressed in epithelioid vascular
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Figure 3. The angiosarcoma tissues were analyzed by immunohistochemistry. The tumor cells were strongly positive
for CD31 (A), CD34 (B), FLI (C), vimentin (D x200), and Ki-67 (F), and were weakly focally positive for cytokeratin (G).

tumors but more strongly diffusely positive in
carcinomas and mesotheliomas [11]. In this
case, CK was locally and weakly expressed in
tumor cells.

Epithelioid hemangioendothelioma (EHE) is a
low- to medium-grade malignant tumor. Com-
pared with angiosarcoma, EHE tumor cells are
characterized by bland nuclei with limited poly-
morphism, necrosis, and scant mitoses [6].
However, pleural EHE has been reported to
have the same aggressive behavior as pleural
angiosarcoma, suggesting that pleural EHE
might only represent a morphological subtype
of angiosarcoma [8]. Zhang et al. [2] reported
that if a diagnosis of pleural EHE is ever made
based on classic histological features, a clear
statement of the potential highly malignant
behavior should be communicated to the
clinician.

The pathogenesis and etiology of primary pleu-
ral angiosarcoma are still unclear. Some
Japanese researchers reported that this dis-
ease is associated with a history of chronic
tuberculous pyothorax [4, 16]. However, Hattori
[17] suggested that angiosarcoma associated
with pyothorax is not similar to primary pleural
angiosarcoma and shows the rather ordinary
feature of the tumor arising in the soft tissue. In
addition, other western researchers have
reported that pleural angiosarcoma is associ-
ated with a history of radiation and asbestos
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exposure [2]. Moreover, one study reported
that pleural angiosarcoma arose from chroni-
cally expanding hematoma after pneumonec-
tomy [9]. Our patient did not have any history of
tuberculosis, asbestos exposure, or radiothera-
py. When unrelated to these factors, this case
may be described as a de novo tumor [7].

Treatment options for pleural angiosarcoma
include surgery, chemotherapy, and radiation.
Surgery is the best treatment for patients with
localized lesions. Vascular embolization can
decrease the size of the tumor and control
pleural bleeding, and it may be performed
before surgery [7, 12]. While the effects of che-
motherapy are limited, radiation therapy may
be used in the adjuvant setting for angiosarco-
ma. In conclusion, primary pleural angiosarco-
ma is a highly malignant neoplasm. Despite the
available therapeutic modalities, the prognosis
of patients is usually poor, and most patients
die of the disease within months. Our experi-
ence with this case suggests that comprehen-
sive and sufficient sample collection and metic-
ulous histological examination are required for
accurate diagnosis of this malignancy.
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Table 1. Reported cases of primary pleural angiosarcoma

Case Author Age Sex Clinical presentation Past history Me*@stasi; at Treatment Postoperative survival
(year) diagnosis (months)
1 Alexious [1] 57 F Massive recurrent hemothorax None No S, RT 10
2 Zhang [2] 53 M Pleural effusion None - - 6
3 Zhang [2] 62 F Pleural effusion, ascites RT for ovarian cancer - S D (shortly after surgery)
4 Zhang [2] 66 M Pleural effusion None - - 6
5 Zhang [2] 45 M Recurrent pleural effusion Hypertension - - 6
6 Zhang [2] 60 M Bloody pleural effusion None - - 2
7 Roh [3] 34 F Dyspnea, chest tightness and pain None No S,C A (5 months after surgery)
8 Kimura [4] 57 M Intermittent episodes of memory loss, headache Tuberculous pyothorax Brain No 2
9 Pramesh [5] 55 M Chest pain, cough, hemoptysis None - S -
10 Chen [6] 39 M Movement-dependent, right-sided chest pain None No S,C 8
11 Kurtz [7] 61 M Recurrent massive bilateral hemothoraxes None Skin, oral mucosa - 2
12 Dainese [8] 62 M Progessive dyspnea, bilateral massive hemothoraxes None No No D (3 days after diagnosis)
14 Miyazaki [9] 68 M Hoarseness Left pneumonectomy for pulmonary Right lung - 10
squamous cell carcinoma
15 Baisi [10] 75 M Left-sided chest pain - - S,C 10
16 Kao [11] 49 M Intermittent right-sided chest pain Asthma - S,R,C A (9 months after surgery)
17 Lorentziadis [12] 77 M Overweight None - S D (7 days after surgery)
18 Quesada [13] 58 F Refractory dyspnea, fever - - C 4
19 Present 76 M Cough None No S Alive 7 months after the surgery

F, female; M, male, S, surgery, RT, radiotherapy; CT, chemotherapy; D, dead; A, alive.
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