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Background: Malignant pleural mesothelioma (MPM) is a highly aggressive tumor that
originates from pleural mesothelial cells. In recent years, with the development of asbestosrelated industries and the increase in air pollution, its incidence has been increased. The
incidence of pulmonary embolism combined with sarcomatoid MPM is very low and the
prognosis is extremely poor. We here report a case of a patient with long term of pleural
effusion and finally diagnosed as pulmonary embolism with sarcomatoid MPM.
Case: A 75-year-old male with a 30-year history of asbestos exposure was admitted to our
hospital due to chest pain and difficulty in breathing after exercise. Radiologic examination
revealed pleural effusion, computed tomography pulmonary angiography (CTPA) suggests
pulmonary embolism, and we consider pleural effusion caused by pulmonary embolism.
After anticoagulant therapy for pulmonary embolism and pleural puncture to reduce pleural
effusion, the patient’s symptoms improved. However, after that, the patient was still admitted
to the hospital several times because of recurrent chest pain and dyspnea symptoms, and
radiologic examination always showed unexplained pleural effusion. Finally, pathological
and immunohistochemical examinations of the pleural biopsy specimens were performed,
and the diagnosis was confirmed as sarcomatoid MPM.
Conclusion: In summary, sarcomatoid MPM with pulmonary embolism is relatively rare,
and the prognosis is poor. Clinicians need to be alert to its occurrence. When the first
diagnosis is confirmed and the effect of targeted treatment is still not good, the possibility
of other diseases should be considered. In clinical practice, pleural biopsy guided by PET-CT
is a good choice for patients with sarcomatoid MPM who cannot tolerate open pleural
biopsies or thoracoscopy. And patients should undergo pleural morphology and immunohis
tochemistry as soon as possible, which are helpful for timely diagnosis.
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Malignant pleural mesothelioma (MPM) is a rare and aggressive tumor. The prognosis
is poor, with a median survival time ranging from 8 to 14 months.1 Most cases of MPM
are associated with a history of asbestos exposure, with an incubation period of 10 to 50
years or more.2 And chrysotile, crocidolite or amosite asbestos are the three main types
of asbestos that cause MPM. Occupational asbestos exposure is the most common,
such as building construction workers, power station workers, electrical workers and
boilermaker.2 There are three main histological subtypes of MPM: biphasic, epithelioid
and sarcomatoid. Among them, the sarcomatoid variant has the worst prognosis, with
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a median survival time of only 4 months.1,3 There is a strong
association between cancer and thrombosis. Studies have
shown that 1 in 7 hospitalized cancer patients dies from
pulmonary embolism.4 However, the incidence of sarcoma
toid MPM combined with pulmonary embolism is extremely
low, and the prognosis is poor. The imaging findings of MPM
are mostly unilateral pleural effusion, pleural mass or pleural
nodules. In the early stages of the disease, 70% of patients
will find pleural effusion.5 Pulmonary embolism can also
cause pleural effusion. Here, we report a case of pulmonary
embolism with sarcomatoid MPM with long-term pleural
effusion.

Case Report

Figure 2 Right lung branch pulmonary embolism, mainly involved pulmonary artery
(arrow).

A 75-year-old male patient was admitted to Zhejiang
Provincial People’s Hospital on 23 November 2018 after
two-week-history of post-exercise dyspnea and chest pain.
Physical examination revealed decreased breath sound,
increased tactile fremitus on the affected side, and dullness
to percussion of the left lung. Chest computed tomography
(CT) showed diffuse thickening and calcification of the
pleura on both sides, pleural effusion and atelectasis on the
left side (Figure 1A and B). After hospitalization, the patient
received a thoracentesis on November 26, 2018. The pleural
fluid was bloody exudate, and no tumor cells were found in
the exfoliated cells of the pleural fluid sample. According to
the imaging findings, we tracked the patient’s occupational
history and learned that the patient had a history of close
contact with asbestos for 30 years. The diagnosis of pleural
mesothelioma needs to be ruled out clinically, and it is
planned to be transferred to surgery for open pleural biopsy.
At the same time, laboratory examination revealed elevated
plasma D-dimer (26190Ug/L), combined with the patient’s
chest pain, dyspnea symptoms, and a large amount of pleural

effusion, the possibility of pulmonary embolism should be
considered. Then, the computed tomography pulmonary
angiography (CTPA) was performed for the patient, and
the results showed that there was embolism in the right
pulmonary artery branch (Figure 2). After the diagnosis of
pulmonary embolism, we immediately used anticoagulant
drugs for the patient. Because anticoagulants are easy to
cause massive hemorrhage, no open pleural biopsy was
performed. After anticoagulation therapy, the patient’s
symptoms of pleural effusion and dyspnea were improved
and the patient discharged on December 18, 2018.
However, after being discharged from the hospital, the
patient was still admitted to the hospital several times due to
chest pain and dyspnea, and the reexamined chest CT still
showed a large amount of pleural effusion on the left side
(Figure 3A and B). When he was hospitalized again on
July 8, 2019, there was no obvious abnormality in plasma
D-dimer and CTPA, which ruled out the possibility of

Figure 1 Mediastinal windows of computed tomography (A and B) confirm the previously noted bilateral pleural thickening, calcification. There is associated left lobe
Pleural effusion and atelectasis.
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Figure 3 Mediastinal windows of computed tomography (A and B) revealed pleural effusion on the left side.

recurrent pulmonary embolism. We also considered the
possibility of pneumonia and tuberculous pleurisy, but
repeated pleural effusion and sputum culture did not show
any positive results and there was no evidence for tubercu
losis. Because of the long-term bloody pleural effusion, the
possibility of lung cancer is also considered. The patient’s
pleural fluid was sent for pathological examination for
many times, but no tumor cells were found. PET-CT exam
ination showed diffuse thickening of the bilateral pleura
with calcification, mainly on the left side. FDG metabolism
was increased, and malignant tumors were considered
(Figure 4). We consider that this patient may have malig
nant mesothelioma. Later, the patient underwent an ultra
sound-guided pleural biopsy, and the pathological
examination revealed fibroblast-like spindle cells arranged
in bundles or chaotic shapes (Figure 5A and B). The results
of immunohistochemistry were: CK(Pan)(+), WT1(+),
GATA3(+), P63(-), TTF-1(-), EMA(-), CD117(-), DOG1
(-), Calretinin(-), CK5/6(-), CD34(-), ERG(-), SMA(-),

Figure 4 PET-CT suggests thickening and calcification of the pleura on both sides,
increased FDG metabolism, more pronounced on the left.

Desmin(-), S100(-), MiTF(-), HMB45(Melanoma)(-),
MyoD1(-), Caldesmon(-), D2-40(-), CEA(-), Vimentin(-)
(Figure 6). Combined with the above examination results,
the final diagnosis was sarcomatoid pleural mesothelioma.
However, two days later, the patient suddenly developed
a coma, facial cyanosis, and sudden cardiac arrest. And the

Figure 5 Ultrasound guided biopsy specimen from tumor lesions. Fibroblast-like spindle cells arranged in bundles or chaotically, the tumor cells had obvious atypia, mitotic
figures, and coagulative necrosis. ((A and B), hematoxylin-eosin).
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Figure 6 Immunohistochemical staining (20 X) revealed WT-1 positivity (A), GATA-3 positivity (B) and CK (pan) positivity (C).

blood pressure, oxygen saturation cannot be measured at
that time. We consider that the cause of cardiac arrest may
be an acute myocardial infarction or acute pulmonary
embolism. After tracheal intubation, electric defibrillation
and chest compression, the patient discharged voluntarily.
The patient died after being discharged from the hospital 2
days later.

Discussion
Malignant pleural mesothelioma (MPM) is a rare and
almost universally fatal tumor. The Centers for Disease
Control (CDC) reported 45,221 MPM-related deaths
between 1999 and 2015, During this period, MPM mor
tality increased by 4.8%.6 The history of asbestos exposure
is an important factor in the diagnosis of mesothelioma.
Approximately 87.3% of male cases and 64.8% of female
cases are caused by asbestos exposure, usually with an
incubation period of several decades.7,8 In the past few
decades, due to the increase in asbestos production and
commercial use, the global incidence of MPM has been
steadily rising.9–11 In the case we reported, we asked the
patient’s asbestos exposure history based on the patient’s
imaging studies, and considered that the patient might be
diagnosed with MPM. Therefore, in the diagnosis of
MPM, the history of asbestos exposure is particularly
important. We must confirm the patient’s occupational
and exposure history as soon as possible.
Sarcomatoid MPM is relatively rare, accounting for
about 10% of malignant mesothelial lesions, with poor
prognosis and short survival.12 In 2015, WHO defined
sarcomatoid malignant mesothelioma as the proliferation
of spindle cells, which are mainly arranged in fascicles and
can be divided into sarcomatoid mesothelioma, desmo
plastic mesothelioma and heterogeneous mesothelioma
tumor.12 However, morphological features are sometimes
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difficult to identify. It is necessary to perform immunohis
tochemical stains on paraffin block material.
The clinical symptoms of MPM are not specific, and
are easy to be misdiagnosed. Most patients showed dys
pnea and chest pain. Dyspnea is usually caused by pleural
effusion. And chest pain may be caused by pleural effu
sion or tumor In our case, the patient had typical chest pain
and dyspnea, which was consistent with MPM. However,
the patient’s CTPA suggested pulmonary embolism at that
time, which explained the symptoms of chest pain, dys
pnea, and pleural effusion. And the incidence of pleural
effusion in patients with pulmonary embolism is 19.9%.13
Pleural mesothelioma with pulmonary embolism is rare.
A study indicates that the incidence of pulmonary embo
lism in patients with pleural mesothelioma is 3.4%.14
Mesothelioma cells secrete procoagulant factors and inter
leukin 6, which could enhance platelet function and throm
bosis, and at the same time promote inhibition of
fibrinolysis, leading to the formation of pulmonary
embolism.15,16 In addition, due to the patient’s anticoagu
lation therapy, considering the risk of bleeding during
invasive procedures, no open pleural biopsy was per
formed. In fact, anticoagulation therapy is not an abso
lutely contraindication to perform diagnostic videoassisted thoracic surgery (VATS) and it could have been
performed under local anesthesia and sedation.17,18
Therefore, MPM was not diagnosed in time at the first
visit. Subsequently, the patient developed persistent
pleural effusion that could not be attributed to the pulmon
ary embolism. Based on the poor effectiveness of the
treatment for pulmonary embolism, we considered the
possibility of other diseases. Malignant pleural effusion
is a common problem in cancer patients. It usually occurs
in advanced cancer patients with short life expectancy.19
When a patient with suspected MPM has pleural effusion,
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the diagnosis should begin with an ultrasound-guided thor
acentesis, and the pleural effusion should be sent for
cytopathology analysis. Although less than one third of
MPM can accurately diagnose pleural fluid cytology.
Sarcomatoid and biphasic mesothelioma are rarely
detected in pleural fluid specimens.20 In addition, pleural
fluid cytology is difficult in the diagnosis and classification
of benign and malignant tumors, and is not the first choice
for MPM diagnosis. Thoracoscopy and pleural biopsy are
usually recommended to obtain tissue specimens to diag
nose MPM and determine histological MPM subtypes. If
thoracoscopy is not feasible, CT-guided pleural biopsy or
open pleural biopsy is recommended as the next best
diagnostic method.20 In case of negative CT-guided pleural
biopsies, VATS under local anesthesia for diagnosis could
have been performed in frail patients also with.17,18 In
addition, PET-CT can not only evaluate the whole body
of the lesion, but also visually display the most active
metabolic site of pleural lesion. 18F-FDG uptake and/or
the most accessible sites can be identified and targeted for
tissue sampling. Whenever possible, PET-CT examination
should be combined with histological biopsy to confirm
the diagnose of tumor.21 In our case, because the open
pleural biopsies for the patient was not feasible, we per
formed a PET-CT examination. The results suggested that
the left pleurais thickened and calcified. FDG metabolism
increased, and malignant tumor was considered. A tissue
biopsy was then performed on the metabolically active
lesions to confirm the diagnosis.
Tissue biopsy specimens require pathological and
immunohistochemical tests to confirm diagnosis and histo
logical subtypes. Sarcomatoid MPM is composed of malig
nant spindle cells growing in fascicles or randomly in
fibrous stroma. Then, our patient’s pathology showed that
the tumor was composed of fibroblast-like spindle cells
arranged in bundles or chaotically. The tumor cells had
obvious atypia, easy to see mitotic figures and coagulative
necrosis, which is more consistent with pathological mani
festations of sarcomatoid mesothelioma. And the immuno
histochemistry revealed that WT1, CK (Pan) and GATA3
were positive, and P63, TTF-1, EMA, Calretinin, CK5/6,
D2-40, Vimentin, Desmin, CEA were all negative.
Generally speaking, sarcomatoid MPM does not express
traditional mesothelioma markers such as CK5/6, D2-40
and calretinin, but only pan-cytokeratin (pan-CK).22
Sarcomatoid malignant mesotheliomas is usually stained
for pan-CKs with antibodies AE1/AE3. The study of
Lucas et al23 showed that 70% of sarcomatoid malignant
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mesotheliomas were stained with pan-CK. The immunohis
tochemistry in this report showed that CK (Pan) was posi
tive, and Calretinin, CK5/6, D2-40 were all negative, which
was consistent with the above results. In addition, immuno
histochemistry showed positive for WT1 and GATA3.
Wilms tumor-1 protein (WT1) is highly overexpressed in
MPM, but is particularly low in lung adenocarcinoma.
Pathologists routinely use WT1 immunohistochemical
(IHC) expression for pathologic diagnosis of MPM. The
WT1 is expressed in approximately 97–98% of both epithe
lioid and non-epithelioid MPM with limited normal expres
sion elsewhere.24,25 In 2017, Berg et al performed GATA
binding protein 3 (GATA3) staining on 19 patients with
sarcomatoid malignant mesothelioma and 13 patients with
sarcomatoid lung cancer. The results indicated that all 19
cases of sarcomatoid malignant mesothelioma showed
strong diffuse staining for GATA3, while only 2 cases of
pulmonary sarcomatoid carcinoma showed positive staining
for GATA3, and the staining was weak and inconsistent.26
Therefore, compared with sarcomatoid carcinoma of the
lung, the GATA3 staining is more helpful in the diagnosis
of sarcomatoid malignant mesothelioma. Moreover, P63
staining is positive in almost all squamous cell carcinomas,
negative in mesothelioma, and positive in a large proportion
of lung adenocarcinomas.27 CEA and TTF-1 are considered
as markers of lung adenocarcinoma. The patient’s immuno
histochemistry showed that CEA, p63 and TTF-1 were
negative, which effectively ruled out the possibility of diag
nosis of lung adenocarcinoma. In our case, the final diag
nosis of sarcomatoid MPM was mainly based on clinical
manifestations, imaging, pathology and immunohistochem
istry results. The diagnosis rate of MPM needs to be
improved.Especially, some rare types of mesothelioma, for
example sarcomatoid MPM. Malignant mesothelioma is
fatal. Early and accurate diagnosis can greatly improve the
prognosis.
The treatment of MPM can be roughly divided into
palliative treatment and curative (or radical) treatment.
Palliative strategies are more likely to be used for the
elderly and frail people who have advanced cancer that
cannot be controlled by other therapies. After
a randomized trial was reported in 2003,28 the combination
of cisplatin/carboplatin and pemetrexed has been regarded
as the standard systemic treatment of MPM. In addition,
radiotherapy, molecular targeted therapy, immunotherapy
novel antiangiogenic agents and pleurodesis also have cer
tain clinical applications.29 The main radical strategy is
surgical resection, including extrapleural pneumonectomy
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(EPP) and pleural resection/peeling,30 which can be per
formed before or after chemotherapy, radiotherapy, or both.
After the publication of the randomized controlled trials on
EPP,31 the number of EPP decreased dramatically world
wide in favour of less invasive procedure such as pleurect
omy/decortication. In addition, some studies have reported
triple therapy, including induction chemotherapy, EPP and
subsequent hemithoracic radiotherapy. In a non-randomized
study, patients had a median survival time of up to 29
months, and a systematic review suggested that triple ther
apy may be beneficial to selected patients.32–34

Conclusions
In summary, this case shows that if the effusion does not
resolve when the suspected cause has been treated further
work is required. For the diagnosis of sarcomatoid MPM,
pleural biopsy guided by PET-CT is a good choice for
patients who cannot tolerate open pleural biopsy or med
ical thoracoscopy.
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