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Primary pleural angiosarcoma (PPA) is an extremely rare and clinically aggressive tumor.
We report the case of a 66-year-old man having PPA with chest computed tomography (CT)
scan showing a large oval-shaped, nonenhancing high attenuation cystic mass in the left

hemithorax. Morphological and immunohistochemical findings supported the diagnosis of

epithelioid angiosarcoma. Pleural angiosarcoma should be considered in the differential di-

Keywords: agnosis of spontaneous hemothorax manifesting as high attenuation loculated pleural fluid
Angiosarcoma on CT.
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X ening, and PPA is pathologically difficult to diagnose unless
Introduction

Angiosarcoma is a rare malignant tumor that accounts for
about 1-2% of all soft tissue sarcomas. This tumor originates
from the endothelial cells of small blood vessels and can af-
fect any organ, often occurring in the skin, soft tissues, liver,
spleen, heart, and breast. Primary pleural angiosarcoma (PPA)
is an extremely rare malignancy and only 50 cases have been
reported in the English literature. The majority of reported
cases describe the pathology and clinical findings of PPA
[1-17], and only a few reports elaborated on the specific ra-
diologic findings of PPA. Radiologic findings of the disease are
nonspecific including pleural effusion, pleural mass or thick-
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sufficient samples are available [1-3].

Herein, we report a case of PPA manifesting as loculated
hemothorax mimicking chronic empyema and review the
computed tomography (CT) findings of PPA.

Case report

A 66-year-old man was admitted to the respiratory clinic with
a one-week history of blood-tinged sputum and cough. The
patient was a never smoker and had no history of fever, weight
loss, chest pain, or dyspnea.
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Fig. 1 - Enhanced chest computed tomography (CT) for initial workup of the left pleural effusion (A, B, C) shows
heterogeneous attenuation (mean 55 HU) of left pleural fluid (A), diffusely and evenly thickened left pleura with a few
nodular pleural calcification (B), and small soft tissue mass-like density (arrows) medial to pleural mass (C).

Fig. 2 - Enhanced chest computed tomography (CT) (A, B, C) for follow up after 4 months was done. No significant changes
were observed of the amount of the left pleural fluid (A). However, the size of the soft tissue mass (arrows) at the left pleura
and the retrocardiac space (B) was increased and new soft tissue lesion (arrows) was detected at the lowermost portion of
left pleura (C). Positron emission tomography-computed tomography (PETCT) (D) revealed hypermetabolism at the pleural

masses and subcarinal node .

A huge left pleural effusion was seen on the initial chest
radiograph. CT showed a localized round-shaped, nonenhanc-
ing high attenuation (HU 55) mass with diffuse minimal pleu-
ral thickening and a focal enhancing soft tissue lesion at the
medial aspect of the pleural mass, which was thought to
be collapsed lung tissue abutting pleural empyema or mixed
lymph node enlargement. Based on the CT findings, we con-
sidered the most likely diagnosis to be a chronic pleural
empyema complicated by a hemothorax, and less likely, a
pyothorax-related malignancy (Figs. 1 A-C).

Analysis of the hemorrhagic fluid drained through the per-
cutaneous drainage (PCD) catheter revealed a large number of
red and white blood cells (WBCs). Bronchoscopy showed hem-
orrhage from the left lower lobar bronchus. No malignant cells
were seen on the fluid obtained after bronchoalveolar lavage
and PCD catheter insertion. Acid-fast bacilli staining and tu-
berculosis (TB) polymerase chain reaction were negative.

About 4 months later, the patient was re-admitted through
our emergency room with dyspnea and hemoptysis. A re-
peat chest CT demonstrated that the heterogeneous fluid col-
lection in the left pleural space was unchanged, but there
was a newly developed left lateral enhancing pleural mass
and an interval increase in the size of the previous soft tis-
sue lesion at the medial aspect of the loculated hemotho-
rax (Figs. 2 A-C). The patient underwent positron emission
tomography-computed tomography (PET-CT) (Figs. 2 D) and
biopsy with chest tube insertion via video-assisted thoraco-
tomy to rule out an underlying malignancy. The chest tube dis-

charged 100-300 cc of blood per day. The PET-CT scan showed
hypermetabolism at the soft tissue mass site along the locu-
lated hemothorax. Pathologic analysis of the biopsy specimen
showed fibrosis and necrosis.

For the purpose of both diagnosis and hemostasis, a left
thoracotomy was performed. Surgical exploration revealed a
large hematoma mixed with a soft tissue mass in the left pleu-
ral cavity and the mass adhered to the left lower lobe. The
mass was inseparable from the surrounding soft tissue. The
tumor was cut open and its contents were removed to the
greatest extent possible.

Immunohistochemical examination of the resected spec-
imen confirmed a pleural epithelioid angiosarcoma (CD31 +,
CD34 +, CK -, CK7 -, CK5/6 -, Calretinin -, D2-40 -, Vimentin -)
(Figs. 3 A,B). The patient lost consciousness due to persistent
dyspnea and bleeding over the next few days and deteriorated
quickly and died within a week.

Discussion

The clinical manifestation of PPA is usually nonspecific. The
most common symptoms are thoracic chest pain, pleural pain,
hemoptysis, anemia, and recurring hemothorax. The patho-
genesis and etiology of PPA are still unclear. Japanese re-
searchers reviewed nine cases of PPA and found an associ-
ation with a history of chronic tuberculous pyothorax [17],
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Fig. 3 - The angiosarcoma tissues were stained with hematoxylin (A) and eosin and analyzed by immunohistochemistry.

The tumor cells were strongly positive for CD34 (B).

while western research reported pleural angiosarcoma is re-
lated with a history of radiation and asbestos exposure [2].
However, most reported PPA cases are unrelated to these fac-
tors, which means that most PPA are de novo tumor.

We conducted a literature review and identified 15 cases of
PPA with corresponding CT image findings [3-17]. Free pleural
effusion was found in 6 cases, loculated pleural effusion in 7
cases, pleural soft tissue mass in 5 cases, and diffuse pleural
thickening in 5 cases. In 11 cases, hemothorax was diagnosed
through CT, pleural fluid analysis, or surgery.

Among the 7 cases of loculated pleural effusion, 6 cases
with hemothorax were confirmed by CT or fluid analysis.
Loculated hemothorax can be easily confused with pyotho-
rax. There were 2 cases of pyothorax-associated pleural an-
giosarcoma with CT imaging [9,17]. In one case [9], there
was a pleural mass within a shrunken hemithorax due to
old pleurisy that was revealed to be a hematoma related to
pleural angiosarcoma during surgery. This case was actually
not a pyothorax-associated pleural angiosarcoma but localu-
ated hematoma on shrunken hemithorax due to old pleural
empyema . In the other case [17], CT showed a localized pleu-
ral empyema with rim calcification and small pleural bulging,
and distant vertebral body metastasis.

The radiologic features of PPA are nonspecific, and it is dif-
ficult to distinguish pleural angiosarcoma clearly from other
pleural tumors through imaging alone. On CT, the lesion ap-
pears to be a heterogeneous enhancement with pleural nod-
ules or masses and may be accompanied by pleural effusion
and thickening. PET-CT may be used to determine the extent
of the lesion [6].

According to Liu et al [18], discrimination between hemoth-
orax and empyema was obtained with a cutoff value of 15.9
HU of the pleural fluid attenuation. However, it is not easy to
distinguish chronic pleural empyema from spontaneous locu-
lated hemothorax, because the incidence of the latter is much
lower than that of pleural empyema and pyothorax-related
hemothorax. Decreased volume of the involved hemithorax
and pleural calcification are common findings of pyothorax,
but not loculated hemothorax, in PPA cases.

The most important differential diagnoses of PPA man-
ifesting as loculated pleural fluid include benign complica-

tions of chronic empyema; pyothorax associated lymphoma;
other rare malignant tumors such as mesothelioma, malig-
nant fibrous histiocytoma; and squamous cell carcinoma. Re-
activated tuberculosis can also result in aggressive features
that can mimic PPA. In our case, we initially misdiagnosed
the patient with TB empyema, because we considered that the
combined soft tissue density around the pleural fluid collec-
tion was too small to be a tumor.

Ueda et al [19] described the radiologic features of
pyothorax-associated lymphoma and concluded that lym-
phoma usually arises at the margin of the pleural empyema
cavity secondary to chronic stimulation by the long-standing
presence of empyema which favors the development of neo-
plasia in the pleura. On the contrary, spontaneous hemotho-
rax is the main associated finding with PPA and occurs due
to the highly hemorrhagic feature of angiosarcoma, and the
pleural mass of PPA can occur anywhere in the hemothorax
pleural cavity. Spontaneous loculated hemothorax is a more
common manifestation of PPA than of other pleural tumors
such as mesothelioma and adenocarcinoma.

Careful pathologic examination and immunohistochem-
ical examination with sufficient samples play an impor-
tant role in the diagnosis of pleural angiosarcoma, as
most cases are the epithelioid type and can be confused
with other primary pleural tumors or metastatic pleural
tumors. To confirm angiosarcoma, at least one endothe-
lial cell marker (including CD31, CD34, factor VIII) must
be positively expressed. CD31 is the most specific and
sensitive marker, and FLI-1 is known to be helpful for
diagnosis [2].

Surgery is the best option for localized disease, and
chemotherapy and radiation therapy can be used as adju-
vant or palliative treatment. However, most patients with
PPA have a poor prognosis and die within a few months of
diagnosis [1-2].

In our patient, de novo type PPA occurred without any spe-
cific risk factors and presented as a loculated hemothorax on
CT. Initial pathologic evaluation of the pleural fluid did not
provide an accurate diagnosis, and PPA could only be diag-
nosed by immunohistochemistry of a sufficient sample ob-
tained after surgery.
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In conclusion, radiologists should consider the possibil-
ity of pleural angiosarcoma in patients with spontaneous
hemothorax manifesting as high attenuation loculated pleu-
ral fluid on CT, and should examine in detail the presence of
a pleural mass on CT. In addition, because of the difficulty
in identifying malignant cells by pleural fluid analysis alone,
clinicians should obtain sufficient tissue for an accurate diag-
nosis.
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from the patient.
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