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Abstract
Introduction: Primary pleural epithelial angiosarcoma (EAS) is an extremely rare tumor with
no specific clinical symptoms. Clinical data on primary pleural EAS are limited, and mis-
diagnosis often occurs. Case Presentation: The present study reports the case of a 31-
year-old patient diagnosed with primary pleural EAS with lung and bone metastases. The
patient presented with persistent right chest pain for 5 months and dyspnea for 2 months.
Chest computed tomography (CT) scan revealed right hydropneumothorax, diffuse
thickening of the right pleura, passive atelectasis, and scattered nodules in the left
lung. A medical thoracoscopic pleural biopsy revealed a vasogenic tumor. To further
confirm the diagnosis, positron emission tomography/CT (PET/CT) examination was
recommended to determine the biopsy site after multidisciplinary discussion. Increased
18F-FDG uptake in the right pleura and hypermetabolic nodules in the right chest wall, first
lumbar vertebrae, second sacral vertebrae, and bilateral iliac crest was detected via PET/CT.
CT-guided chest wall and lung biopsies were performed. Immunohistochemistry of specific
markers was performed according to remote consultation with a pathologist, and tumor
cells with strong positive expression of CD31, CD34, and ETS-related genes led to the final
diagnosis of primary pleural EAS. Conclusion: Primary pleural EAS should be considered
for hydropneumothorax of an unknown cause. PET/CT can accurately locate the lesion. The
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pathological examination is the basis for primary pleural EAS diagnosis. Moreover,
multidisciplinary discussion and remote expert consultation can improve the diagnosis
rate of primary pleural EAS.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Angiosarcoma is a rare malignant tumor that accounts for approximately 1–2% of all soft
tissue sarcomas. This tumor originates from the endothelial cells of the small blood vessels. It
usually occurs in the skin and soft tissue and can invade the lungs, liver, bone, and mammary
glands [1]. Primary pleural epithelial angiosarcoma (EAS) has no typical symptomatology or
specific physical exam findings, making the diagnosis clinically challenging even with ad-
vances in diagnostic imaging. Here, we report a case of primary pleural EAS with lung and
bone metastases and review of the relevant literature.

Case Presentation

A 31-year-old male without underlying disease was presented to the Respiratory
Medicine Department with right chest pain for half a year and an asthma attack 2 months
before admission. At baseline, a chest computed tomography (CT) scan was performed
which showed thickened pleura and small amount of right pleural effusion. However,
2 months prior, the chest CT scan revealed decreased lung volume, hydropneumothorax
(70% compression) (Fig. 1a), scattered nodules in the left lung (Fig. 1b), and thickening
of the right pleura (Fig.1c). Serum carcinoembryonic antigen and cytokeratin levels were
normal, and thoracic closed drainage was performed. Routine examination of the pleural
fluid indicated hemorrhagic effusion with normal carcinoembryonic antigen and cyto-
keratin levels. No tumor cells were detected in pleural fluid cytology. Positron emission
tomography/CT (PET/CT) was performed, which showed two hypermetabolic nodules
with mild diffuse thickening of the right pleura, and multiple destructive bone lesions
were located at the first lumbar vertebrae, second sacral vertebrae, bilateral ilium, and
left ischium (Fig. 2). Thoracoscopic pleural biopsy was performed under local anesthesia.
Thoracoscopy revealed hemorrhagic hydrothorax, scattered hemorrhagic sites on the
parietal and visceral pleura, and thickened pleura. Immunohistochemistry showed
cluster of differentiation (CD) 31 (+) (Fig. 3d), vimentin (+), D2-40 (+), Ki-67 (+10%),
tumor protein 53 (P53) (+), and creatine phosphokinase (CK) (−), indicating the pos-
sibility of a vasogenic tumor. After multidisciplinary discussion (oncology, pulmonology,
pathology, and imaging) and remote expert consultation, it was suggested to perform
lung and chest wall biopsies and test for CD34 and ETS-related genes (ERG). The lung and
chest walls were biopsied under CT guidance. Pathological hematoxylin-eosin staining
showed that pleural tumor cells were more heterogeneous than those of the chest wall
and lungs (Fig. 3a–c). Immunohistochemical tests revealed CD34 (+) (Fig. 3e), ERG (+)
(Fig. 3f), and F8 (−). Finally, the patient was diagnosed with primary pleural EAS with
lung and bone metastases. The patient received 4 cycles of chemotherapy with ifosfa-
mide and adriamycin. Unfortunately, the patient died 4 months after the diagnosis was
confirmed.
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Discussion

Angiosarcoma is a rare but fatal neoplasm that mainly occurs in the skin and soft tissue
and can affect the digestive tract, breast, bone, kidney, spleen, lung, and other internal organs
[1]. Primary pleural EAS is uncommon, and nomore than 30 cases have been reported [2]. It is
characterized by easy recurrence, rapid development, and poor prognosis. However, its
etiology and pathogenesis remain unclear. Some Japanese researchers have reported that
pleural angiosarcoma is associated with a history of chronic tuberculous pyothorax [3]. Some
researchers have reported that pleural angiosarcoma is associated with a history of exposure
to radiation and asbestos exposure [4]. However, our patient was not exposed to these risk
factors.

Primary pleural EAS is an extremely rare malignancy with atypical clinical symptoms and
CT findings, resulting in a high rate of misdiagnosis. Wang et al. [5] summarized 43 cases of
primary pleural angiosarcoma with a mean age of 64 years (24–87 years) which indicated a
higher incidence in males. The most frequent manifestations were pleural mass (44%) and
pleural invasion (70%). The symptoms were not restricted to dyspnea and included chest
pain, hemoptysis, cough, fever, weight loss, fatigue, and anorexia. Pleural angiosarcoma is
often epithelioid (56%). The patient in our case presented with chest pain, cough, progressive
dyspnea, hemothorax, and extensive pleural thickening, which was consistent with previous
reports. Concurrent pneumothorax was first reported.

Pathology is the gold standard for diagnosing primary pleural EAS. No tumor cells were
found in the pleural fluid, and the diagnosis was not confirmed by thoracoscopic pleural

a b c
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Fig. 1. Chest CT and PET/CT. Chest CT showed decreased lung volume and hydropneumothorax (70%
compression) on the right (a), scattered nodules in the left lung (b), and thickening of the right pleura (c).
PET/CT showed that the right pleura which had two high metabolism nodules was mild diffuse
thickened with hypermetabolism (d, e), and multiple bone destruction with hypermetabolism was
located at L1 and S2 (f). L1, first lumbar vertebrae; S2, second sacral vertebrae.
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biopsy in our case. PET/CT can be adopted to assist in staging and guide biopsy. In this case,
PET/CT was performed to determine the location of the lesion according to multidisciplinary
discussions, and bone metastasis was confirmed. Furthermore, chest wall and lung biopsies
were performed based on the PET/CT findings. It is difficult to differentiate mesothelioma
from metastatic tumors based on morphology, which may be resolved using immunohis-
tochemistry. CD34 is not only expressed in angiosarcoma but also in nonvascular soft tissue
tumors, including epithelioid sarcoma, malignant peripheral nerve sheath tumor, leiomyo-
sarcoma, and clear cell sarcoma. CD31 is a highly specific and sensitive endothelial cell
marker. CD31 and CD34 are epithelial-specific markers with high sensitivity and specificity [6,
7]. ERG is expressed in both benign and malignant vascular tumors and is located in the cell
nucleus [8]. The expression of vimentin and D2-40 suggests mesenchymal and lymphatic

a b c

Fig. 2. Medical thoracoscopy. Hemorrhagic hydrothorax (a), scattered hemorrhagic sites on the parietal
and visceral pleura (b), and mildly adhesive and thickened pleura (c) were observed through
thoracoscopy.
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Fig. 3. HE staining and immunohistochemistry. HE (×200): tumor cells in pleura (a) are more heteroge-
neous than those in the chest wall (b) and lung tissue (c). Pleural immunohistochemistry (×200): CD31
(+) (d), CD34 (+) (e), and ERG (+) (f).
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endothelial differentiation, respectively, and Ki-67 is positively correlated with the degree of
the tumor [9]. Based on the relevant literature, we made a summary as follows [2, 10–12]: (1)
angiosarcoma that is presented with more severe symptoms is more prone to distant me-
tastasis; (2) angiosarcoma cells are more atypical; (3) chromosomal shift t(1; 3) (p36. q25)
leads to the formation of the WWTRl-CAMTAI fusion gene, which can be used as a molecular
diagnostic tool for the diagnosis of angiosarcoma. In our case, CD34, CD31, and ERG were
positively expressed in the pleura, chest wall, and lung tissue, whereas D2-40 and vimentin
were only positively expressed in the pleura. Combining pathologic findings and clinical
manifestations, including rapid disease progression, the patient was diagnosed with primary
pleural epithelioid hemangiosarcoma with lung and bone metastases.

Therapies for pleural EAS include surgery, radiotherapy, and/or chemotherapy. Surgery is
proved to be the most effective treatment for limited primary pleural EAS [4]. Chemo-
therapeutic drugs include gemcitabine, docetaxel, paclitaxel, cisplatin, ifosfamide, doxoru-
bicin, and/or albumin-binding paclitaxel, but their efficacy is limited [13]. Some researchers
have also used the PD-1 inhibitor pembrolizumab as an effective treatment [14]. Currently,
there is no standard therapy. Pleural effusion and hemothorax were significant predictors of
decreased survival [5]. The mean survival after the diagnosis was less than 1 year [14, 15].
The patient in our case was administered chemotherapy with ifosfamide and adriamycin.
Unfortunately, the patient died 4 months after the diagnosis was confirmed.

In conclusion, epithelioid angiosarcoma in the pleura is extremely rare, and primary
pleural EAS should be considered for hydropneumothorax and hemorrhagic pleural effusion
of unknown etiology. PET/CT examination is helpful for accurate location of the lesion.
Pathology is the most important method for diagnosing pleural EAS. Multidisciplinary dis-
cussion and remote expert consultation can improve diagnostic rates. The CARE Checklist has
been completed by the authors for this case report, attached as online supplementary
material (for all online suppl. material, see https://doi.org/10.1159/000535985).
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